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Dear Healthcare Professional, 

Purdue Pharma L.P. 

On9 Stamford Forum 
Stamford, CT 06901-3431 

(203) 588 8000 

Fax (20S) 588 8850 

www.purduepharma.com 

This is a complimentary copy of the Guideline for the Management of Pain in 
Osteoarthritis, Rheumatoid Arthrftis, and Jwenile Chronic Arthritis by the American Pain 
Society (APS). Due to the reference to the Purdue product, OxyContin~ Cll (oxycodone 
HCL controlled-release) Tablets, we call your attention to the warning infonnation 
contained in this letter (see below). 

Please read the accompanying OxyContin professional prescribing information, as well as 
the information for other Purdue products. 

WARNING: 
OxyContin411 is an opioid agonist and a Schedule II controlled substance with an 
abuse liability similar to morphine. 

Oxycodone can be abused in a manner similar to other opioid agonists, legal or illicit. This 
should be considered when prescribing or dispensing OxyContin in situations where the 
physician or pharmacist is concerned about an increased risk of misuse, abuse, or 
diversion. · 

OxyContin Tablets are a controlled-release oral formulation of oxycodone 
hydrochloride indicated for the management of moderate to severe pain when a 
continuous, around-the--clock anatgeslc Is needed tor an extended period of time. 

OxyContin Tablets are NOT intended for use as a pm analgesic. 

OxyContin 80 mg and 160 mg Tablets ARE FOR USE IN OPIOID-TOLERANT 
PATIENTS ONLY. These tablet strengths may cause fatal respiratory depression when 
administered to patients not previously exposed to opioids. 

OxyContln TABLETS ARE TO BE SWALLOWED WHOLE AND ARE NOTTO BE 
BROKEN, CHEWED, OR CRUSHED. TAKING BROKEN, CHEWED, OR CRUSHED 
OxyContin TABLETS LEADS TO RAPID RELEASE AND ABSORPTION OF A 
POTENTIALLY FATAL DOSE OF OXYCODONE. 

We hope that you find this APS guideline to be a valuable resource. 

Sp-)~y,J-

~R:: ~ A7264 3103 

V.P., Medical Affairs & Worldwide Drug Safety 

Dedicated to Physician and Patient 
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Many Colors, 
Many Feelings 

By ls.1·adora Saeleng 

Down, down deep is how 
[feel 

!!< on those deep <lark blue 
days. 

Deep in the sea is where I 
lay 

for many unknown days. 
Bright, rich red is h ow I 

feel, 
my muscles bum in the 

fire, 
the ml so deep, i~ never 

leaves 
its color stains my pain 

level forever. 
Green, dark lonely green 
I am caughc in some 

strange tesse I lat ion. 
The color of motion, 
the motion in my 

stomach 
that occurs many days is swampy and g reen. 
Yellow, bright yellow 
is the big warm sun 
that beams down to thaw my stiff body 
with a nice warm glow. 
Florescent black strikes midnight with the clock seeping its sleepless poison. 
These are the colors that I see 
the colors that make up my dis' ease. 

lssadora Saeten g was diagnosed with juvenile chronic arthritis (JCA) as a very young 
child. She has learned that chronic pain is hard for people to understand, including fam
ily, friends, and clinicians. She began to use her poetry as a way to cope with che pain and 
to help others understand how pain is experienced. As a child, she dreamed of the day 
tnat she would ourgrow her arrhntis, as many children with JCA do. Surprcsmgly to her, 
ti> is has not happened, and she continu.cs to struggle with duonie pain and arthritis flares 
as a young adult. Abour her artistic work, she says, "It seems that it was through my poer
ry that I could express my experience with pain. Writing poems and doing sketches helped 
me to cope wich the e,·er-present chronic pain." 
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Foreword 

Arthritis Is a generic term that describes more than 100 different, and usuaUy 
pai:Uul, conditions, the most common of which Is osteoanhmis, which affects 
from 16 million to 23 million American~. More than 2.5 million Americans 
have rheumatoid anhritis, and 285,000 children have juvenile chronic arthriti$. 
There currently is no cure for arthritis, though a few treatments can alter the 
natural history of the disease in some people. 

Despite the recent advances in pain management, many people wirh arthritis 
experience levels o( acute and chronic pain that affect their abi liry to function 
nnd reduce their quality of life. The recognition that undertreatment of pain in 
this population i!> common prompted the development of this evidence-based 
cllnlcal pr.ictice guidcUne. 

The American Pain Society (APS) is committed to improvement in the man· 
ngemenr and study of pain associated with many conditions. With the support of 
m:1ny professional organizations, corporations, and consumer gTOups, APS 
applies state-of-the-art methods to develop evidence-based guidelines and dis-
seminate them broadly. The Guideline for the Managfmtnt of ACULe and Chronic 
Pain in Sickle-Cell Disease was published in 1999, and an emergency department 
version of it was published in 2001 . Guidelines now in preparation focus on pain 
related to cancer, fibromyalgia, and other conditions. 

It is our sincerest hope chat these guiddines will help improvt: clinical prac
tice an<l advance pain -related rerearch and education. 

Michael A. Ashburn, MD MPH 
President 
American Pain Society 
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Preface 

TI1e American Pain Society's (APS) Clinical Practice Guidelines 
Program (CPG) began in L987 with publication of the first edition of 
Principks of Analgesic Use in the Treatment of Acute Pain and Cancer Pain 
(APS, 1987), which is now in its fourth edition ( 1999). The Guideline Jvr 
tlte Management of Acute and Chronic Pain in Sickle-Cell Disease, published 
In 1999, was the first APS evidence-based guideline. The Ot1ideline for 
che Manageirnnt of Pain in Osrcoa.rthriri.s, Rheumawid, Arthriri.s , and 
]iweniu Cltnmic Arthritis is the second. 

Thb clinical practice guideline is intended for use by physkians, nurs
es, and other healthcare professionals who wock with aduhs who have 
osteoarthritis (OA) or rheumc:toid arthritis (RA) of the exrremiries, or 
with children who have juvenile chronic arthritis OCA), and for pain 
specialists unfamiliar with the dynamics of arthritis pain. After a brief 
description of OA, RA, and JCA and how they are managed, the dis
cussion of treatment i5 limitt:<l to pain managemem. Becau~e pain is a 
major cause of d~ability in people with arthrit is, special consideration i3 
given to the impncc of pain management on functional status. 

The guideline w35 developed by an incerdisciplinary pan el of expens 
in the mana~ement of arthritis pain. The panel combined scientific evi
dence review an d expert judgmenr co develop recommendations for pain 
management. The guideline is based on the best evidence available at 
the time of writing. The science underlying pain management is emerg
ing rapidly, however, and some recommendations may require modifia:i
t ion as new evidence bt:comes available. C hapter II c;OnLiiins a d~crip
tion of the p10cess and sources of evidence used in developing rhc guide
line. The panel found other relevant guidelines, including the Am.erican 
College of Rheumatoloey's Recommendations for the Medical Management 
of Osceo-arthrici.s of the l lip and Knee ( 2000) and The America11 Geriarrics 
Society's Guideline for t.lte Management of Pain in Olkr Persons (1998), 
1.Seful in formulating some of the recommendations. 

Funding was provided by corporate conrributors to the APS 
Guidelines Program. We are grateful to them and to the many nurses, 
phy:>iciam, phiirmaci~u;, psycho!~, and other5 who provided the 
panel with valuable reviews and suggestions. We hope chat the guideline 
contribut~ to rhe mucb.-needed improvement in the management of 
arthritis pain and provides a framework for future research. 

Ada K. Jacox, PhD RN 
Chair, Clinical Practice Guidelines Committee 
American Pain Society 
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I. Overview of Osteoarthritis, Rheumatoid 
Arthritis, juvenile Chronic Arthritis, and 
Related Pain 

Pain is a major Jeterminant of qualiry of life for people with 
osteoarthrilis (OA) and rheumatoid archntis (RA), which affect more 
than 20 million and 2.5 million Americans, respectively (National 
Institutes of Health [NIH], 200la, 200lh). Despite receiving appropriate 
treatment for the underlying disease, many people experience pain char 
1mpa1rs phys11.al and psychological funcrion. The goals of optimal care 
for peuplt: with OA and RA are ro determine wha t can be done to slow 
or c-0nect th e underlying disorder and to identify pain cis an usue to be 
nddresscd as soon as the disease is diagnosed. 

Juvenile chronic arthritis (JCA) affects approximately 285,000 chil
dren in North America and may cause significant murbidicy. The differ· 
ent Jevelopmenral stages of children challenge the ability to assess and 
manage pain effectively. The kind of care and attention given to help 
alleviate their pam, especially procedural i:ain, can have lasting pu8itive 
or negauve effect~. Assessment, treatment, and parciculatities of paln In 
children are adcl.resserl in Chapter V. 

Research shows that the underm~acment of p:.iin can have many seri
ous negative consequences, including physiological effects ~.ssoci ated 

with increased catabolic demands (Carr et al.. 1992). These conse
quences inclu<le muscle breakdown, impaired healing, weakness, 
impaired respirnrory effort, increased risk of pulmom1ry complications 
and thrombocmbolic events, increased sodium and water retention, 
tnh1hired gastrointestinal motility, and increased sympathetic auwnum
ic ~1imulation, which may lead to hypertension, cachycardia, and cachyp· 
nca. Persistent pain may be associated with a decremcd immune 
r~ponse, which ouy be clinically important in autoimmune diseases. 
Adverse psychosocial effects of chronic pain include amciecy. depression. 
hopelessness, anger, hostility, poor interpel$0rlal relations, and, pemap~ 
most disturbingly, suffering. 

The fatigue, weakness, and ~tiffness that commonly accompany pain in 
people with RA and OA also contribute to a dec~d quality of ltfc. 
Forcunarcly, In recent years clinicians and researchers have lea med much 
about effective ways lo manage pain. This evidence-based gui<ldine pro· 
vidcs information about current approaches to the treatment of acute 
and chronic pain that can be used in the management of people with 
OA, RA of the extremities, or JCA. The guideline is based on available 
scientific evidence and expert judgment. The process used to develop the 
guideline 1s descrilx.'"11 in Chapter II. 
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Pain Associated with Arthritis 
Pain is always a subjective experience. Each individual learns the me-aning of 

che word "pain" chrough experiences relaced co injury in early life. Pain is an 
unpleasant sensation and therefore is also an emotional experience (Merskey, 
1986). 

Pain is a significant stressor for people with arthritis. Sometimes pain is viewed 
as an indication of disease activity (Ruzicka, 1998), even though disease activi
ty/severity does not predict the intensity of pain or the level of function of the 
individual. People with arthritis describe their pain in different ways; "aching," 
however, is the term chosen most often to describe it (Papageorgiou & Badley, 
1989). 'Throbbing" and "stiffening" also are used. In RA, lhe pain experience 
often is most severt: in tl1t: early an<l active stages of the disease before a success
fu l treaonent regir:nen is in place (Williams & Wood, 1988). 

People with OA, RA, or JCA experience both acute and chronic pain. An 
NIH Conference on Pain (NJH, 1986) noted that "the single most LL~eful 
method for evaluating acute pain ... is to ask the person how he or she feels" (p. 
4). Acuce arthritic pi:lin should be approached in the same manner as other acute 
pain by attempting ro remove or modify the underlying cause, administering 
indicated analgesics, and reducing patients' fears that may exacerbate their pain. 

Chronic pain is more complex than acute pain because it includes imeractions 
among the biological, psychological, and .social factors th<1t influence pain and 
function. A biopsychosocinl model (Figure 1) is useful in describing some of the 
factors that may influence how chronic. pain is experienced by people with OA, 
RA, or JCA. 

Figure 1. The Biopsychosecial Model of Pain* 

~~'8~ 
Biological Factors Psychological Factors Social Factors 

• Disease activity • Pain behavior • Social support 
• Overall physical condition • Pain coping • Marital adjustmenVspousa! 
• Medication intake • SeH-effk:acy responses 

• Helplessness • Children: Parental res1xmses 
• Cognitive distortion • Cultural practices 
• Personality characteristics 

"From "Psyc/IOS11cial Assessment Of Pain in Patients Having Rhoomll!ic Oisca$1!$, · /Ji F. Keele alllf II Boni<. 1S'J9, flieulllltic 
Disease Clinics of North Ameiic.i. 25, p. 82. Copyriohl 1999 by W. 8. Saunders Cctrpany. Adl'(Jted wilh pamission of the 
aJ/hor. 
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A primary consideracion when managing chronic pain is chc individual's level 
i vf function because this is influenced by physical and peych080cinl fsctor3 an d 
may be improved without complete pain relief. Many people wich artluiti$ mU$t 
Jenrn cv liv-e with a disease that can profoundly affect their earning potential , 
function, and lifestyle. It is impormnr to treat rhe patient as a whole pe!'$on, 
usin~ mcrhods that enlist paliencs' enthusiasm for therapy and facilitate partici· 
pation in theit care. Although this guideline is focused primarily on pain and its 
1nanagement, it is useful to have a basic knowledge of OA, RA, and JCA and 
how they arc managed. Accurate assessmem and management of pain requues 
d1fferenriation of the types and causes of pain and definition of ttcatmcnc obiec· 
ti\IC5. 

Arthritis 
Arrhritis does not refer to a single disease; it is a generic tenn that describes 

more than I 00 different conditions. The most common condition is OA, affect· 
ing from 16 million to 23 million Americans typically older than 60 years of age 
(National Institute on Aging [NIA], 1996; N lH, ZOO la). Considering the cost of 
Ji~lgoosis; t1011pharmacologic, pharmacologic, and surgical intervt:ntions; side 

· • :effects of medication~; and lO:lt produccivicy, archricis is one of che mosr c.xpcn· 
. 1 <- (Ive nnd debilitating diseases in the United States (Gabriel & Matmon, 1995; 
' ' ;t\i'IA). 

I There are no treatments that cure and few that alter the nan1ral hisLUry of 
arthritis, while at Lhe same time the therapy typically prescribed has the pocen

' ~ii:1l for important toxiciry. Consistent with a biopsychosocial approach, pharma-
i::ologic and nonphannacobgic therapies (e.g., occupational, physical therapy, 
tognirlvc-bchavioral), accompanied by patient education, a re all important 
components of a treatment plan for pain associated with arthritis. Education 
ltbout the dlseast: an<l the rationale for therapy may enhance patienr..~· adherence 
to 1.hc 1.hcrapeutic regimen. Patients should participate in establishing treatment 
goals nnd be informed about the risks and benefits of therapy and its functional 
impAC't. 

Osteoarthritis 
OA i$ a disease most often seen in older individuals, but 1t also may occw in 

younger people foUowing injury or repetitive srress. More than 80% of people 
older than 75 have:: clinical OA, and more than 80% over the age of 50 have 
radiologic t:vidt:nce ofOA (Sharma, 2001). 

Pathophysiology 
The joint consistll of bone, cartilage, and connective ti.ssuc (Figure 2). 

Subchondrol bone is covered by hyaline or articular cartilage that consists of 
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lype II collagen, chondrocyte::., aml proteoglycans (i.e., high molecular " eight 
glycoproteins th.at retain water and thereby increase rC3ilicncy of the cartilage). 
The arcade arrangement of che collagen fibrils provides tensile strength, and the 
proteoglycans provide distensibilicy by retain ing adequate hydration. The syn
ovial cell layer that lines the joint produces a viscous synovial fluid that lubri· 
cates joint motion. Supt:rficial to the synovial membrane is a flexible joint cap· 
sule with ligaments and tendons. ln macegic spots ourside the joint itself, hursae 
provide a smooth surface for muscle, tendon, and ligaments to pass over rough
ened bone surfaces. These joint components provide for both motion and Load 
bearing ac:ro:i:s ne-dfly frictionlc::~ :;urfacc:s, and any o r all of che.5e join1 compo· 
nencs are invo lved in rhe nsc0011rdidtic process depending on the extent of the 
cl iSPlli;e. 

figure 2. Struct11re of a Synovial Joint 

Synovial membrane 
Subchonclral 
bone 

OA is primarily a disease of the cartilage that progressively produces a local tis· 
sue response, mechanical change, and failure of function. The disease typicll lly 
affects weight-bearing joints as~mmetrically. Historically, OA was not consid
ered an inflammatory process, which led co it being termed a degenerative joint 
disease. More recently an association has been established between OA and typ· 
ically local Low-grade inflammation wich few syscemic effects ( Dram.h, 1995; Ryu, 
Treadwell, & Manl:in, 1984). The osteoarthritic process can result fmm exccs· 
sive or repetitive loading of the normal joint, including work-re lated repetitive 
activities that damage cartilage or subchondral bone, trauma, o r increa-;ed load 
to the joint from chronic obesity. This process may occur in the co1\Lexl of eithtr 
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inherently abnormal cartilage or of a specific insult to the structure of cartilage, 
leading to increased susceptibility. 

As carrilage is damaged, ir becomes chinner, develops fissures or large clefts, 
and proteoglycan synthesis decreases. That process Leads to further decreased 
cartilaginous load-bearing capacity. The chondrocyte in cartilage can respond 
initially by attempting to repai r its surrounding extracellular matrix, h11r as it is 
overwhelmed there is increased release of neutral metalloproteinases and lysoso
mal proteases leading to further matrix loss and ultimately increasing the 
destructive cascade. 

Presentation of Osteoarthritis 
The joints most commonly involved in OA include knees, hips, feet, ankles, 

the distal interphalangeal {DIP) joints, the proximal incerphalangeal (PIP) 
joints, the first carpometacarpal join ts, the cervical spine, and the lower spine 
(Figure)). Involvement of the wriscs, elbows, and shoulders is uncommon unless 
there is trauma to rhose areas or rhe patient has generalized OA. Typically, peo
ple describe feeling st iffness (a result of soft tissue react ion to change in the phys
ical and mechanical properties of join ts) in the involved joim s when arising in 
the morning, with t~c symptoms lasting no longer than 20-30 minute3. Wbile 

Figure 3. Joints Commonly Involved In OsteoarthrlUs 
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mtmg or driving, people may experience :i "gel" phenomenon, which b 
described as a (eeling of mffnes.s chac disappears when the person begins w move 
BAain. This gel pheno111eovn lasts no longe r than 20 minutes 01 w. l( the symp· 
toms of rooming stiffness or the gel phenomenon last longer, there mny be more 
ioint inOamm~rion than is no rmally associated with OA, ~nd other diagnoses 
should be considered. Morning stiffness improves with the use of the ioincs. bul 
most people experience increased pain as the joints continue Lo be-.ir weight 
throughout the day. 

The diagnosis of OA is based largely on clinical presentation and physical find· 
ings. Radiographic evaluation can be useful, but blood rests are not. Although 
local inflammation may be prt:isenr, eryrhrocyce scdimcmarion r-c1.te (ESR). 
hcmatocrit, and while blood cell (WBC) councs arc normal. RaJiographs com
monly reveal joint space narrowing, increased subchondral bony sclerosis, and 
sometimes subchonnral cyst formation and a>teophytes. SmAll synovial effusions 
are typically nonlnllammatory or minimally inflammatory: ryp1cally WBC 
counts are less than 2,000, and most cells are mononuclear. 

Rheumatoid Arthritis 
RA, the second mosL cu1mnon fonn of arthritis, is a destructive and common· 

ly debilitating ~y~tcmic inflammatory disease. It affects women more frequently 
than men (5: 1), h:is a peak incidence between th.: ages of 20 :-i nd SO years, and 
a prev:ilencr of 1 %-2% of adults, ranging from 0. 3% of the population younger 
than 35 years to about 10% of those older than 65 years (Harris & Zorah. 1997). 
It is a chronic autoimmune disorder characterized by symmetrical synovitisof the 
joints involving l'fpically small and large diarthrodial joints and leading to pro· 
gressive destruction. It is heterogeneous in nature with variable disease expres
sion and Is often associated with the formation of <;erUm theumato1d factor. A 
small number of patien~ have extremely mild disease associated with sponra· 
ncous remission, although most suffer unremitting or imcnnittenr d~caliC pro
gression. The 1mromincc of treating RA earlier and more aggressively, before 
caniluge destruction occurs. was emphasized by me Centers for Disease Comrol 
and Prevention (CDC, 1999; Marwick, 1999). 

Pathophy6iology 
11ll' disl'llse begins in the synovium (i.e., cis.~ue lining the joint) and systemic 

cxcra-anicular manifestations may include fever, weight loss. skin thinning, scle· 
ritis, corneal ulcers, and the formation of subcutaneous or subperiosteal nodules. 
Multiple organs moy he involved, leading to premature deoth. The etiology of 
RA is unknown. Possibilities include various viral or ooccerial infections such as 
Epstein-Barr virw or infection with certain mycobacteria. An environmental 
event, perhaps viral particles or bacterial proteins, stimulates an Immune 

----------------.. ,,_,....,__, ____ _ 
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rc~panse in the appropriate genetic hose leading to a host immune response that 
may cross reacl wilh similar amlgen~ in rhe hose joint tissue. There are o ther 
rosstblc explanations of the enviroruncnt interacting wuh the appropria1e host. 
~en dcndritic cells, monocytes, and macrophages ure accivnted by the 

autoimmune process, they interact with and present antigen ro the appropria te 
T cells. A series of events eruucs chat leads co the further activation of more 
monocyces and macrophages, T cells, B cells, and increased enJochelial cell 
oct1vity. These events increase the synthesis of adhesion molecules, leading co 
increased vascular margination of mononuclear cells. Polymorphonuclear cells 
are attracted co the inflamed joint fluid by the elaboration of multiple cyrokincs, 
some of which act as chemoarnoccants that increase delivery of inflammatory 
c;cll5 co the synovium and synovial fluid. Cytokines such as 11.--1 Ct. or p, 11.--8, 
tumor nccr06is factor (TNF)-a, platelet-derived growth facror (POOF), heparin· 
binding growth factor (HBCF), GM-CSF, IFN-"(, TGF-(!, IL-2, and ll-6 le;od to 
increased acrivauon of ftbrobla.sclike cells in rhe synovium and chondrocytes, a:. 
well as o ther macrophages. The acrivation releases increased amounts of 
prostaglandins, neurrnl pro tcinases such as collagenases, cransin/stromelysin, and 
recruits osieoclast precursors, which culminate in the desrrucrion of bone and 
cartilage by the invading proliCerative synovium . 

Fundamentally, RA is u progressive destructive inflammatory disease o( Lhe 
~ynoviuu\ that may be induced by ~ome "archro·tmpic" virus or bacteria in the 
opproprinte host with the correct HLA DR4 or DR l allelt!s. This induccion leads 
ro the release of cytokines and other pro-inflammamry medi:uors ;ind protcin:ts
es that ultimately participate in the desrruction of rhe joint. 

Presentation of Rheumatoid Arthritis 
RA is a systemic inflammatory disease that occurs in ~ople younger than 

those affected by OA. Patients may presenr wit.1-i pain. swelling. warmd1, anJ 
tender~ in vnriou; joints. Pacients may experience the gel phenomenon and 
typically experience morning stiffness, which may last several hours or the entire 
day. Many people suffer from afternoon fatigue and require resr for about an hour 
each day. fever and weight lo:,-:; are common. Exrra-articular manifestations can 
affecc many oq,tan ~ystems (except for the kidneys unless vasculitis supervenes). 

S)tmncnical involvement of small and large joint.sis typical (Figure 4). Thb 
puctcm differs from OA, which is characterized by usymmetric;il involvement of 
the large weight-bearing joints. Progressive desrrucrion of a joint, leading to loss 
of mechanical funclion and consequenc disab ility in performing even the essen
tial accivilies of doily living, occurs in people with RA who are not ucatcd or 
who are unresponsive to the rapy. 

The diagnosis is based largely on history and a physical examination that 
reveals chrontc progress tve systemic inflammation with joint swell ing, synov1tis, 
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Figure 4. Joints Commonly Involved in Rheumatoid Arthritis 

warmth and tenderness, and, at times, large synovial effusions cbaracrerized by 
large numbers of polymorphonuclear (PMN) cells (approx.imating W BCs of 
20,C00-50,000 with 50%- 70% PMNs), some mononuclear cells, poor viscosity, 
and no crystals. Subcutaneous or subperiosteal nod ules occur on extensor sur
faces or pressure points. Laboratory evidence includes elevation of acute phase 
reactants such as ESR or C-rcactive protein. A progressive normocytic (or less 
commonly microcytic) anemia of chronic inflammatory disease, or a falling 
serum albumin, is a sign of a poor prognosis and may suggest evidence of endstage 
disease or emerging vasculitis. Other laboratory tests may be suggestive of extra
articular organ involvement. More than 90% of patients have rheumatoid fac
rors in rbeir blood and generalized polyclonal hypergammaglobulinemia. 
Thrombocytosis inay be promim:nt. 

Radiographic abnormalities are variable and depend on the duration of the dis
ease. Early in RA there may be juxta-articular osteoporosis due to local inflam
mation and very small early erosions that can be identified only by special mag
netic resonance imaging (MRI) studies. Subsequently, even traditional radi
ographs reveal progressive marginal joint erosions, cartilage loss evidenced by 
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·--· - ·--· . ..;.~.--~;..; .......... -.-··>~ 

NON-CONFIDENTIAL 

6022603942 

PDD1704081911 

PKY181215569 

IN COMMONWEALTH OF KENTUCKY, EX REL. JACK CONWAY, ATIORNEY GENERAL v. PURDUE PHARMA L.P., ET AL., 
CIVIL ACTION NO. 07-Cl-OI 303 (PIKE COUNTY CIRCUIT COURT) 

P-03616 _ 00023



joint space narrowing, and lad: of attempts at repair. When these changes sym· 
mecricaUy affect the wrists, d1e metacarpophalangeal and the PIP jomts while 
bparing DIP JOinca, the probable diagnosis is RA or one of io variants. 

Management of Osteoarthritis and Rheumatoid Arthritis 
TI1e primary therapy for arthritis of almost any type includes phannacologic 

approoche:., educacion , general nonpharmacologic measu~ such ~ rehahi lira
tion therapy, and support. The establishment ci effective pacicnt-clinician rcla
Mnships is crucial for effective dlerapy. People wich OA or RA should become 
educated healthcare consumers and understand the imporcance of adequate rest 
and judicious exercise in conjunction with appropriate pharmacothcrapy. 111cy 
sho uld undcrsmnd the Importance of adherence to the 1reaunent regimen and 
be empowered by their clinicians so iliac they do noc feel vicrimizt'<l hy rhc dis· 
ease or its therapy. An arthritis self-help course can reduce patients' perception 
ci pain by an average of 20% (Kruger, Helmick, Callahan, & Haddix, 1998). It 
is essemial for optimal management that clinicians ascertain and a<ldr~ the 
vnrious biological, psychological, and social conttiburions to patients' pain. 

No specific phannacologic therapies have yet been found LO cure or alter the 
disease proce~s of OA. Therefore, analgesic, anciinflammatory medications, or 
both arc the vrincipul phormacotheropies for people with OA. 

RA pnin often is most effectively managed in the long l.:rm by altering the 
naniral h iscory of the active progressive disease by using rli~AAse-modifying 
antirhcumatic drugs, but analgesics am.I amiinflammarory drugs also have an 
important place in pain management. 

More <let.ailed discus.>ions of pain management are presented in Chapter IV. 
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II, Methods for Guideline Development 

fhe guideline development process combined the review of av::iil::ihlc scient1f-
1C' evidt!nce and the judgment of pain expt:m. A comprehensive literature review 
w;1s conductt!<l to locate recently published systernaric evidence reviews and to 
1denufy areas in which new reviews were needed. This evidence was used in the 
Jevclopmcnt of the guideline. 

Tiie mterd1sc1plinary panel comprised 10 experts in variol.6 aspects o( the 
managemenL o( artlu il~ pain. Multiple drafts of lhc document '4'Cre prepared by 
the panel and American Pain Society (APS) staH. Two draft$ of the guideline 
underwent peer review, wirh 63 reviewel"S participating in the first review and 51 
in the second. Peer reviewers are listed in Appendi>. D. e>.cepc for rho.5e who 
chose co remain anonymous. The questionnaire chat reviewers used to evaluate 
the drafts was based on the lnsticuce of Medicine's GuidelinesfOTClinical Practice: 
From Developmem to U.~e (Field & Lohr, 1992). 

Evidence Reviews 
Four sources of evidence review were used: (a) Cochrane Colluborntion 

Reviews, (b) other eublished systematic reviews, (c) reviews commi.~sioned by 
APS. and (d) reviews conducted by APS panel and scaff members. The 
Cochrane and 01..her publisl1ed reviews are lisred in Tables 1 and 2. 

Of the reviews commissioned by APS, three were completed under the di~c
tion of Lind11 Tyler, PharmD, at the University of Utah Heakb Sciences Center. 
One was of the cyclooxygenase-2 selective nonsteroidal antiinflammamry drugs 
(Table 3 ). The second was a review uf the effecr.s of unrcl icvcd pain on the 
immune system, and the third the effccr:s of opioids on the immune system. The 
latter two n::views rue noc ~ummarizcd in this guideline. One review of opioids 
med in the tresitm<'nt of osteoarthritis and rheumatoid arthrit is pain w11.~ m n 
ductcd by Peter Tugwell, MD. University of Toronto, chair of rhe Cochrane 
Musculoskeletal Group {Table 4 ). The remaining si)( reviews were contlucced by 
APS panel an<l staff members and are listed in Table 5. All reviews conducted by 
APS staff and by the tah Drug Information Service used the same protocol for 
reviewing individual studies. 

The databa;es, dates 5earched, and review methods are described in each evi
dence review. For reviews conducted by the Utah Drug Information Service and 
APS panel and staff members, the following databases and dates were included: 
MEDLINF. (1966-2001), CINAHL (1982- 2001), Embase (1988-ZOOl), 
PubMed (1966-2001), Healthstar (1975-2000), Current Contents 
(Z()(X)....2001 ), Web of Science (1980-2001), Psych Info ( 1887-2001), Science 
Citatio.n Indext:li (1996-2001), and Cochrane database ( 1993-2001 ). The 
abstracts were searched to identify research articles. Case reposts, leucrs to the 
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Table 1. Published Systematic Evidence Reviews on Pain Management in Osteoarthritis 

AnalgB$IC:S 
NSAIDs
nonselective 

Dietary Supplements 

Cocnrane CollallGration Reviews: OA 

Towheed. T.. Shea. B. Wells, G .• & Hochberg. M. (2000). Analgesia and 
non-aspirin, non-steroidal anti-inflammatory drugs for osteoarth ritis of 
the hip. CocltraneDa~espmauc Review(2), CD000517. 
Watson, M.C., Brookes, S.T., Kirwan, J.R., & Faulkner, A. (2001). 
~Jor;.aspirin. non-steroida anti-inflammatory druos for treating 
osteoarthritis of the knee. Cochrane Dambase Systemafic Revlew(3), 
CD000142. 

Glucosarrine sulfaie Towheed, T.E., Anastassiades, T.P., Shea, B., Houpt J., Welch, V., & 
Hochberg, M.C. (2001). Glucosamine therapy 1ortreating osteoarthrttis. 
Cod!rane Database Spematic Review (3), CD002946. 

Herbal therapy Little, C.V., Parsens, T., & Logan, S. (2001). Herbal therapy for treating 
osteoarthritis. Ccct1ra11e Dttabase SystematicReview(3), C0002947. 

Physical Modalities 
TENS Osiri, M., Welch, V., Brosseau, L., Shea, B .• McGowan, J., Tug~ll. P., & 

Wells. G. (2001 ). Traoscutaneous electrica nerve stimijation for knee 
osteoarthritis. Ccchrarl8 DatabarlJ Systematic Review(3), C0002823. 

Laser therapy Brosseau, L., Welch, v .. Wells, G., deBie, R., Garn, A., Harman, K., Morin, 
M., Shea, B., Tugwell, P. (2001). low level laser therapy (CfasSllS I, II and 
Ill) for treating osteoarthritis. Cocflrane Da/Jbase Systerm;ic Revie1t (3), 
CD002046. . 

Balneotnerapy vernagen, A.P., cJe ver. H.C.w., ae Ble, RA, Kesse1s, A.G.H., Boers, M., & 
Knipschild, P.G. (2001 ). Balneotherapy tor rheumatoid arthritis and 
ostroartllritiS. Ccchrane 03/abase SJstemalfc Re>lllNI (3), CD000518. 

Ultraround Welch, V., Brosseau, l., Peterson, J., Shea, B., Tugv1ell, P., Wells, G. 
(2001 ). Therapeutic ultrasound for osteoarthritis of the knee. Cochrane 
DataJase Systo,mafic Rtvie1v(3). G0003132. 

Analgesics 
NSAIDs
nonseleclive 

Other Published Systematic Reviews: OA 

Moore, R.A., Tramer, M.R., Carroll, 0., Willen, P.J., & McOuay, H.J. 
(1998). Quantitative systematic review of IOpically applied non-stero:dal 
anti-inflammatory drugs. Br/tis// MM/cal Journal. 316, 333-338 
Riedemann, P.J., Bersinic, S. Cuddy, L.J., Torrance, G,W, & Tugwell, P.X. 
(1993). A study to dEtermine the efficacy and safety of tenoxK:am versus 
piroxicam, diclotenacand indomethacin in patients with osteoarthritis: A 
meta-analysis. Journ;J Ii P/Jeumalolo(JY. 20, 20%-2103. 
Superio-Cabuslay, E., Ward, M.M., & Lorig, K.R. (1996). Patient educa
tion interventions in osteoarthritis and rheumatoid arthritis: A meta-ana
lytic comparison with nonsteroidal antiinflammatory drug treatment. 
AJl/lrilis Care and Reseffch, ~4), 292- 301. 
Towheed TE. Hochberg MC. (1997). A systematic review of randomized 
controlled trlals 01 ptiarmacologi.Cal therapy in osteoarthritis of the knee, 
with an emphasis on trial methodology. Ssninars in Arlh1ilis and 
RIJMna/ism 26(5), 755-770. 
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Ta•le 1. (cont.) Pllblished Si/stematic Elidence Reviews on Pal• Management In 
OSteoarthrltls 

Topical Agents Moore, RA, Tramer, M.R .. Carroll 0., Wiffen. P.J., & McQuay, H.J. 
(1998). Ouantltative systemalie review of topical¥ aJl)lled non-steroidal 
anti-inflammatory drugs. BiitishMedical Joumal, 316, 333-338. 
Zhano, W.Y .• & Li \Van Po, A. (1994). The effectiveness ot topically 
ap~1e:I CCljlsalcin: A meta-<11alysis. European Ja'Jmd of Clinical 
Pharmacdogy 46, 517-522. 

AmidBJl'~n1s Asnbaln, o. (2!l00). EVklence-oasea oata on pain relef wilh aitidepres-
sants. Annals of Medic'.ne, 32, 305-316 

Dietary Supplements 
Gtucosamim sUlfato Gluoo;am.ne and anhntis. (1997). Banliolier. 4(12), 1-3. 

Chondroibn WcAlindoo, T.E .. LaValfey, M.P., Gulin, J.P., g Felson, D.t (2000). 
G'ucosamine and chondroi1in tor treatment of osteocrtt\rilis: A syslew.itic 
quality assessment and meta-analysis. Journal cl the Ame1ic4n Me<Jlc:il 
Assodatloo, 283, 146~1475. 

Physical Modalities 
Diathermy 

Laser therapy 

Exercise therapy 

Mar1<s, R., Ghassemi, M., DuartB, A., & Van NglJ(On, J.P. (1999). A 
review of the literature on shortwave diathermy as awlied to osteoarthri
tis of lhe knee. Phystoll1er.tyy 85, 304-316. 
Mar1<S, R.. & de Palma, F. (1999). Clinical efficacy of low power laser tller· 
apy in osteoarttiritis. Physiolherapy ROS&'Jrch lntomanonal 4(2), 141- 157. 

La Mantia. K .• & Mari<s, R. (1995). The efficacy of aerobic exercises for 
tnatirg osteoarthritis of the knee. New Zealand Journal of PIJYSiofherapy, 
23(2), 23-30. 

Van Baar, M.E., Assend.:111, W.JJ, Dekker, J., Oostendorp, RAB., & 
BIJlsma. JW. (1999). Etfa::tiveoess of exercise therapy In patients with 
osteoarthritis of the hip or knee: a systematic re\1ew of randomized cli1i· 
cal trials. Arthritis and Rhellmatism, 42, 1361-t369. 

Patient Edu~tlon Superio-Cabuslay, E., Ward M.M., & Lorig, K.R. (1996). Patient oduce
tion interventions in osteoarthritis and rlleumatoid arthritis: A meta-ana
lytic comparison with mnS19roidal antiinflammatory drug treatment. 
A!thrilis Care end Res<»rch, !il4), 292- 301 

Cogni1Re-81havioral Mollay. S. Ecdeston. C .• &. W:iarns, A (1009). Systarnai: r&.iw1 :m nw
aialysis of rard~ cootrdfcd trials of oogriM b5lalt>r the~ alXI 
bdlifmr tte-apy tor ell~ JBin in awlls, eldxl'1g heallath!. Plin, tlJ, H 3. 

editor, articles describing d~l>Tlastic techniques, animal studies, and surveys 
reporting the incidence of pain were excluded. Published studies were rev1ewe<l 
anti evaluated following a ~pecific protocol. 

Because of the large amount of evidence revicwe<l and 6urnmnrized, it ~ not pc»· 
sible to include references to all studi~ in this guideline. An expanded description 
of the review processes and the APS reviews are publisl-.ed in a separate repon 
(Gwdeline Reparc {('fr the Marta,l(ement of Pain in Osteoarthriris, Rheumatoid Arthritis, 
and Juvenilt Chronic Arthritis, 2002) available from APS fur a fee upon request. 
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Table 2. Publlshetl Systematic EYidence Rewiews on Pain Management In 
lheumatold Arthritis 

Ana1teslcs 
NSAIDs
ronselec1lVe 

Intra-articular 
{#ucocorti:o:,1!roids 

OMAROS 

Oletay Su1111lement1 

Cochrane Collaborallon Revl!WS 

Gotzscte, P.C., & Johansen, H.K. (2001). Short-term low-dose cortJcos· 
toroids vs. placmo and nonsteroklal anmnnammarory drugs in meuma· 
toid arthritis. Cochtan8 Databos8 Sys'ematic Rei.1ew (3), a>oo0189. 
Qlswel, l. A., Saao. K. G. Se<rs. K. M. Welch, V., Shea 8 .. Wells. G. & 
Suarez-Al'lmor, M. E. (2000). MaleraiHerm, klw--dose co~roids foc 
meumato'd arthritis. COChrane oata.bn: Systematic ReWew fl). C0001 1 ~

Gotzsclie PC, Jdlansen HK. (2001 ). Short-term loo11-doso corticolltcrolds 
vs placebo and nonstero"dal antlinflammatory drugs in rheumatoid arthtl· 
tis. Cochrare Di/abase Sysromatic Revie1v, (3), C0000189. 
Clar1<. P. Tugwel. P., Bemet, K, Bombardier, C., Shea, B., Wells, G., & 
Swrez-f\lm:12or, M.E. (2001 ). Injectable gold lor rheumatokl arthritis. 
Cochrane Database Systematic Peview, (3), C0000520. 
Suarez-Alrmzor, M.E., BE!seck, E .. Shea, 8., Hornik, J., Weis, G .. & 
Tugwell, P. (2001). AntimaJarialS for treating rheumatokl art1H1tls. 
Cochralle Darabase Systematic Review. (3). C0000959. 
Suarez-Almazor. M.E .. Belsedl. E .. Shea. B .. Wells, G .. & TUGWllll. P. 
(2001 ). Cyciophosphamlda for treallng rheumatoid arthritis. Cocl1ra1K1 
oaraoase Systematic ReviBW. (3), CD001157. 
Suarcz-Almazor, M.E., Bclsed<, E., Shea, 0., Wells, G., & Tugwell, P. 
(2001 ). Methotrexate for treating rheumatoid arthritis. Cochrane 
Database SJrstematic Rel'lew, (3), CD000057. 
Suarez-Almazor, M.E., Belsed<, E., Shea, B., Wells, G., & Tugwell. P. 
(2001). Sulfasa!Wne for treating rheumatoid arthritis. Cochr;ina DJtabast1 
SystemaUc Review, (3), CDD-00958. 
Sucrel-Nrrazor, M.E., Spooner, C., Belseck. E. (2<XXl) Penk:illami:le tor trealirg 
1lieurml!lkl ath!Uls. COc11rare ()ala!m8 SysJem;Jlc Rcvi9w, (31 CDOOl 460. 
Suwcz-Almazor, M.E., Spooner, C.H., Belseck, E., & Shea, B. (2000). 
Auranor.n versus PlacEbo in meumatold athritis. Cochrane Oa/ab11S11 
S}tstemalic Revie'll, {2). C0002048. 
Siaez·t-Jrnaror. M.E., Spooler, c., & B&ock, E (2001~ Azathiwn lonroat
irg rfleumalQd mm. Cai1t1lrlC Dalablse Systmm ~ (3), C0000059. 
Weis, G .. Haguenauer, D., Stea, B., Suarez-Almaior. M.E., Welch, VA , & 
TugweU P. (2001) Cyci>sporine for treatirg rheurretoid arthritis. 
Cocflrane Om/Jase Systematic Revie11, (:!), CD001083. 

Herbal therapy UttB. G., & Pamllls. l (2001) Herbal therapy for !mating meumatad 
arthritis. Cochrane Database Systematic FieYiLw, (3), C0002948. 

Physical Modalities 
laser therapy Brosseau, l., Welch, V .. Wells, G., deBie, R, Garn, A., Harman, K., Morin, 

M , Shea. B., & Tugwell P. (2001). Low level laser therapy (Classes I. II 
and Ill) for treatilg rheumatoid arthritis C-Ochrane DCJtabase Systemilic 
Re'liew, (3), CD002049. 
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Table 2. (coat.) Published Systematic Evidence Reviews on Pain Management in 
llhe~matold Arthritis 

lhemothe rapy 

Balnoothernpy 

Exerose 

AllnlGQslcs 
NSAIDs 
ronselectNe 

Topical Agentc 

Anlldipressants 

Comtlnadon Tl1erapy 

Patle1t Education 

Coa1'tive-Bebaricnl 

Other 

Welch, V, Brosseau, L, Shea, B., McGowan. J., Wetls, G., & TLgweU, P. 
(2001 ). lhermothef31)'/ for treatino rheumatoid arthritis Codlr.i!lf 

Dall/base 5';stematic Re\few, (3), 00002826. 
Verhagen. A.P. , de Vet, H.C.W., de Bie, RA, Kessels, A.G H., Boe~. M, & 
Kn1pscn111, P.G. (2001). BalnOOlllerapy klr r11euma10t0 annnns ana 
osteoartllritis. Cochrane Database Systematt Rellfeiv, (3), 00000518. 
Van den Ende, C.H.M., Vliet Vlieland. T.P.M., Munneke, M., Hazes,J.M W. 
(2001 ). Dynamic exercise lheraw for rheumatoid arthribs. Cochfillle 
OatiiJ~ Syst11matic ReY.ew, (3), C0000322. 

Other Publislled SySlematlc Reviews 

Go12Sche, P.C. (1990). Sensitivity of effect variables In rheumatoid artM· 
tis: A me:a-analysis ot 130 placebo controlled NSAID trials. Journal of 
Clinlc81 Epidemiology. 43, 1313-1318. 
Moore, RA, framer, M.R., Carroll, 0., Willen, P.J., & McQuay, H.J. 
(1996). Quantitative systematic review of topically applied non-steroidal 
antHnnamma1ory drugs. Britfsh Medlc2J Journal, 316, 333-338. 

• Superlo·Cabuslay, E., Ward, M.M., & Lorig, K.R. (1996). Patient educa· 
lion interventions in osteoorthritis and meumatoid arthritis: A meta-ana
lylic comparison with nonstercidai antiinflammatory drug treatment. 
Arlftritis Care and Rcsearr;h, 9(4), 292-301. 
Moore, RA, framer, M.R, Carroll, D., Wiffon, P.J., & McQuay, H.J. 
(1998). Ouanlitative systematic review of topically applied non-steroidal 
anti-inflammatory drugs. British Medical Journal, 316, 333-338. 
Zhang, W.Y., & Li Wan Po, A. (1994). The effectiveness of topically 
applied capsaicin: A meta-analysis. European Joumal of Clinic:il 
Pharmacology, 46, 517-522. 

Fishbain, 0. (2000). Evidence-based data on paln relef \\tth antldepres· 
sants. AMJ/s of Medicine. 32(5), 305-316. 
Verroeven. A.C., Boers, M, & Tugwell, P. (1998). Corrbination therapy in 
meumatoid arthritis: Updaled S'jSlooiatic reviaw. British Journal of 
Rhoumalofogy, 31, 61:Hi19. 
Superio-Cabuslay, E. , Ward, MM., & Lorig, K.R (1996). Patient educa
lioo interventions in osteoarthritis aid rheurmtoid arthrits: A mela·ana
ljl1c C0111l3rtson with nonsterodal ant1inflammatory drug treatment 
Arthritis CareandR~, 9{4), 29'Z-301. 
IJlor1ey, S .• Ei:des:on, C., & Wiftiams. A. (1999). Syslemaic review and 
meta-anaysis of randomizl!d controlled nials of cognitive behavior thern· 
py and ~havior therapy for chronic pain in adults. excluding headache. 
Pain. 80. 1-13. 
ter Riel, G., de craeo, A.J., de Boer, A.., & Kessels, A.G. {1998). Is place
bo analgesia mediated by endo;ienous opiolds? A sys1erMlic review. 
Pain, 76. 273-275. 
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Table 3. Studies of COX-2 Selective NSAIDs in Patients with ArUrltts* 
Study lntervelltion Number 

Aulllor(st Design (dally ClrJse) 01 Pallenls Results 

Osteoarthriis 

Bensen et al , RCT Pl1£8bo 203 'Ille relecoxib and naproxen groups 
1999 Celecoxib 203 viere simlar in improvement from 

100mg baseline global assessments. pain 

Ce~oxib 197 intensity, 1Qilt stiffness pain, physical 

200mg runctk>n, aro dally actMUes. The CBI&-

Celecoxil> 202 
roxib 100 mg dose was less elfecti1e 
than the other celecoxil and naproxen 

400mg groups. Iii> slgMlcant dlflerence In GI-
Naproxen t98 related AORs was seen among the 
1,000 mg celeroldb, nai:roxen. and placebo 

Treatment = 12 
groups. 

weeks 

Cannon et al., RCT Rofecoxib 259 All groups showed significant impr011e-
2000 12.5 mg ment from baseline In the assessment 

Rofecoxib 257 of disease status, therapy response, 
25mg and arthritis pain when walking. Aosultt. 
Oielofenac 268 were similar among the groups. All 
150 mg safety outcomes were similar among 

Treatment = 52 the groups (outcome, Intensity, Incl· 

weeb clence of AORs indudino blood pres-
sure and laboratory values). 

Day et al., RCT Placebo 74 Rofecoxlb was similar to Ibuprofen in 
2000 Rofecoxib 24-4 the outcome ~in wall<ing on a flat 

12.5 mg surtir:e, while rolecoxib was signif1· 

RofecoXib 242 canUy better for patient assessment of 

25 rrg respoose to ttlerapy and physician 

lbupro1en 249 globa assessment ol disease than 
2,400 mg ibuprofen. More patierts v~lhdrew 

from therapy due to ADRs In the 
Treaunent = 6 ibupr;fen group vs. ttle rofecoxib 12.5 
weeks mg, rolecoxib 25 mg, and placebo 

!JOUPS (8.4% VS. 4.1%, 3.7%.ard 
1.4%). 
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,en~.) studies of COX-2 Selecttye NSAIDs in Patients with Arthritis* 
Study llltervenlfon Nu11ber 

Qesrvn (dally aose) 01 l'auems Resurts 

ACT Placebo 72 
Rofecoxib 73 
25 mg 
Rofecoxlb 74 
125 mg 

T matrnent = 6 
weeks 

Placebo 
Rofecoxib 
25 mg 
Rofecoxlb 
50mg 
Ibuprofen 
2400 mg 
Treatment = 
1&-24 weeks 

371 
390 

379 

376 

Rofecoxlb 25 mg and 125 mg daily 
was significantly better than placebo 
for the primary outcome mean change 
in asse$sm~nt of arthritis pain. No dll· 
ferences were seen between lhe rofe
coxib groups in any other secondary 
efficacy outcomes. 1he overall inci· 
dences of ADRs were similar with rofe
coxib 25 mg vs. placebo, although a 
difference was seen in the rolecoxlb 
125 mg vs. placebo (56,8% vs. 
44.4% ). The intensity and outcomes of 
lhe ADRs were Similar in eaell group. 

At 24 weeks. ibuprofen had a slgnlli· 
cantly higher incidence of gastroduode
nal ulcers (mucosal break;: 3 and~ 5 
mm with unequivocal depth) than rofe
coxib or plarebo. 
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Table 3. (cont.) St11dles of COX-2 Selective NSAIOs in Patients with Arthritis• 
Study Intervention Number 

Authof1s) Deslg1 (daily clme) or Pallen1S Results 

Osteoarthritis 

Laine et al., RCT Placebo 177 N. 24 weeks, Ibuprofen had a signif-
1999 Rofecoxib 195 icanlly higher lnciclence of gastro-

25 mg ducxlenal ulcers (mucosal brook 2:3 

Rofecoxill 186 and~ 5 mm wtth unequivocal 
50 mg deptn) rnan rorecoxib or placebo. 
Ibuprofen 184 Ibuprofen also was reported to have 

2400 mg a significantly higher incidenC'J of 
gastric duodenal ulcers than rote-

Treatment; coxib or placebo. The numl>er of 
16- 24 weeks ulcers reported was louer in the 

rofocoxib am placebo vs. 

Ibuprofen groups (10, 10, 18 vs. 
52). The author calculated that if 
2.8 patients were treated with role· 
coxlb 25 mg rather than with 
ibuprofen. one ulcer would be pre· 
vented for the first 6 months of 
therapy. 

Langman et al., Combined Rofecoxib Rofecoxib The total patient-years of exposure 
1999 analysis of group group was 1,428 years for the rofecoxib 

eight RCTs Rofecoxib 1,209 group and 615 years for tire NSAIO 
12.Smo group. 
Rofecoxib 1,603 

The 12-month cumulative incidence 25mg 
Rofecoxib 545 of PUBs vvas lower in rofetoxib = 

SO mg 1.3% vs. NSAID = 1.8%. Confrmed 
PUBs were seen at 6 weeks ard 
continued until 12 months. The 12· 
monh cumulative incidenres of 
withdrawals due lo GI AORs were 
lower in rofecoxib = 5.7% vs. IJSAID 
= 7.8%. 
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Table 3. (cont.) stlldies et COX-2 Selective NSAIDs in Patients with Arthritis* 

Sludy lntetVenliDI Number 
Au .. or(s) Design (daily dose) of Paliems Results 

Osteoarthritis -
NSAIO NSAID 
group group 
Oiclofenac S!ll 
1somv 

lbuprO:en 847 
2,400mg 

Nabun:etore 127 
1,500 mg 
Treatment 
dl.f31lo:l depended 
on study 
6 weeks 
6weefo:S plus 
c><tcnslon of 6 
months 
Gweelis plus ur to 2 years 
o extensions 
6 months 
~plus 

ion of 1 year 

Zhao el al , RCT Placebo 204 All groups had slgn~icantly better 
1999 Caecoxib 203 fUnctlonal status thm Ule placebo 

100 mg group as measured by the Western 
Cdecoxib 197 Ontario and McMasler Universities 
200 mg Osteoarthritis Index. The iooidences 
Caecoxib 21l2 of serious AORs were similar In each 
400 mg oroup. Two sernus GI AORs 

N~roxen 198 
oocurred in the naproxen group (1 

l,OOO mg 
case of gastlic uloor, 1 <ZC of GI 

Treatrrent = 12 
hemorrhage). 

weeks 

Guldell111 for1110 Mm1ngei11c11t of Arthritis Pait1 19 
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Table 3. (cont.) Stldles of COX·2 Selective NSAIDs in Patients with Arthritis* 
Sludy Intervention lumber 

Author(s) Desiga (daily dose) of Patients Results 

RheumatoH Arthritis 
Bombal'llerct RCT Rofecoxil> 4,047 The naproxen groLp ~orted a higher 
al., 2000 SO mg number or pcrtora3ons, gastrtc ulcers, 

Naproxen 4,029 duodenal ulcers, and bleeding in co~-
1,000 mg nrmed, uncolllirmed, and com~icated 
Treatment • cntil aJJlirmed upper GI events llS. the 
clinical upper GI rofecoxib groop. Bleeding episodos 

event was se<in were more common In the naproxen 
(median follw- group= 82 vs. the rotecoxib group= 

up was 9 
31. More patients ii the naproxsn 
11oop wlthdre11 from therapy due to months) GI -related ADRs (10.6% vs. 7.8"/t). 
The lncidtnce al myocardial infarc-
lions was higher In the rofeco:idb 
group = 0.4% vs. the naproxe 0.1%. 

Emery etal., RCT CelecOxib 326 Ce ccoxlb and dldolenac were equally 
1999 400mg efficacious In lhe global assessments. 

·- Oiclolena: 329 painfuVlenderjolnts, and swollen 
150mg joints outcome measures. SlgnHicanuy 
Treatment = 24 more lnjuiy (erosion +/·ulcer) 10 the 
weeks gastrt: and duooenal mucosa was 

seen in dlclofenac vs. celecoxib. More 
patierrts v.ithdrow duo to ADRs and 
more GI AORs, Increases in llvei- lure-
tion tests, decreases In hemoglobin 
wore scon with diclofenac. five 
patients roodWlg diclofenac re~ired 
hospllall7ation. 

Schnitzer et at. RCT Placdlo 168 Signi1icant improvement In ACR ?O 
1999 Rofecoxib 158 response, patient/investigator gObal 

5 mQ assesoment of paJn/IJlsease, HAD for 
Rofeeoxib 171 roteooxib 25 and 50 mg vs. placebo 
25 m;J The incidence of ADRs was sinilar In 
Rofecoxib 161 eac1 group. PUBs were not reporteo. 
50rrg 
Treatment = 8 
wee!G 

I 

:1r . 2' "· M ..... f~ °""""~ 0..l-m< 

''et x :m 1 ~- ' JJt: 1XM22rasw 
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Table 3. (oont.) Studies of COX·2 Selective NSAIDs in Patients wiill Arthritis* 
Study Intervention N11Dber 

Aulhor(s) Design (da ily dose) of Patieats Results 

Rheimalnld Arttlritis --
Simon et al., RCT Placebo 231 Overall, the celecoxl> groups sl"lo\'19d 
199'J Celecoxib 240 sinilar etfcccy to napmxen and 'M!re 

200 mg superior to placebo in tile glo!lal 

I 
Celecoxlb 235 assessments, imprcvem«rt in pain, 
400 mg temer/palntul joins lmpro'lement in 
C£1ecoxib 218 ACR emir.a. AM stiffness. and HAO. 
800mg Tho naproxen group llad a hi!lller lnci 

Naproxen 225 dence of gastroduodenal ufce1s (26%) 

1.ooomo 
vs. lhe celeeoXlb ard plaoobo oroops 

Treatment = 12 
(4%-6%). 

weeks 

Osteoartt.itis or Rheumatoid Arthritis -
Silverstein et ACT Celecoxib Celecoxib Tue annualized lr.:idence of upper GI 
al., 2000 group group ulcers was lower with the cofecoxib . 

Celecnxlb 3.987 (0.76%, 11 events/1,441 patient-years) 
400mg vs. 1he NSAID group (1.45%, 20 

NSAIO NSAID 
eventS/1,384 pallcnt-years), although 
this difference was not stalistlcally sig-

group group nlflcant. A significant difference was 
Ibuprofen 1,985 seen for tho annuaized incidence of 
2400 mg upper GI ulcers with symptomatic oas· 
Oi:lof8lac 1,996 troduodenaJ ulcers when oolemxib was 
150mg COrT1l'!red to NSA!Ds (2.08%, 30 

Treatment = 6 
events/1.441 patent'1ears vs. 3.54%, 

months 
49 eveflts/1,384 patie'lt-years) (p = 
.OZ). In the 12lecoxb group, low-dose 
aspiin users had a signillcanttf higher 
irx:idencc of GI uar compllca!fon 
(0.72%, 61Mlnts'833 Jllllerns) vs. non· 
as~n users (0.16%, 5 eventsl'J, 154 
palients; p = .01 ~ 

Culde//11e for rite M1<nage11wm of ilrthriti:! l'ain 21 
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Table 3. (cont.) Studies of COX·2 Selectlre ISAIJs In Patients with Arthritis* 
Study l1terventlon Number 

_Au_111_or(_s_1 ___ oes_io_n _ _ (d_a-:ily_d_ose_):__o_r_Pa_u_en_ts ____ Results ----
-------~Osl::.:::::to:::arth~ritis or Rheu11atoid Arthritis 

Simon eta! , 
'998 

RCT RA 
Placebo 
Cetocaxlb 
Ill mg 
Celecoxib 
400mg 
Celecoxib 000 
mg 
Treatmenl = 4 
weeks 

OA 
Placebo 
Celecoxib 
BO mg 

22 11. Mctl1o<l• for Cu ldclinc Dm:lopmcnt 

RA RA 
85 All ~oui:$ (exceit the celecoxi> 80 mg) 
81 showed significant i~rowmait from 

82 
Oaselne values and vs. placebo in the 
global assessmellts, painf\IV tender 

82 
ioints, improvement in ACR modified 
critena. More patients vlitr.irew In the 
placebo group (18'l'o) than the celecoxib 
200 and 400 o•oups (4% an<! 5%). 

OA OA 
71 All doses of celecoxib showed a signlfl-
73 cant improvement from baseline values 

and 1/S. 1Jlacebo in the pationt assess· 
ment of pain and globitl as:;~s:;rnent. 
AO Rs reportoo were similar amono all 
groups. 
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Table 3. (cont.) Studies of COX·2 Selective flSAJDs In Patients wltll Arthritis• 
StlMiy lntel'W!l1tlon N1111ber 

Auth•!1s) __ Design (daily dose) of Patiem Resells 

Osteoar1hritis or Rheimatoid Ar1ht!!!!_ __ 

C69coxib 76 
400 mg 
ceecoxib 73 
OOlmg 
Treatment = 4 
\\'OOkS 

Safety Safety 
p·acebo 
Celccoxib 
200 mg 
Celeooxib 
400mg 
Naproxen 
1,000 mg 

Safaty 
32 
32 

32 

Signlicantty more erosions or uars 
were seen wllh naproxen 'IS. cslecoxlb. 
lfo effects on platelets were seen viiU1 

U1e relecoxib group. 

32 

T roatment ; 7 
days 

'Sr.fM18fiz9cl lt()(l1 ~ revew comm/ssi0!1ild by ll!e J..meric311 Pain SocicJy and coorJ;cted by Linda Ty(e1, PMmD, Al/fhony 
Dalpiaz, F'tlarmD, Drug /Mom1Jl~on ~Yet, /hl!Vel!ity .HospitJ/s and Clinics, Univtrsity of U/ah Hea/111 Sclcnws (}nttr, 2001. 
Kfy. AD& • ddw!tS8 drlQ roncltOt!J; GI • gas/roinl/Jsl1rf3/; llAQ - SlrJn:Ord I/ta/Ill M$e$:sn~11 Outlstiowlre O&/J//ity fn<kr: 
NSAID r nonsf81oidal artlillfl.?mmltory drug; P'.JBs - uf!'.)ef Gf fJljffrJ{ail'Jns. symffomalic (1.IS/fod.iodeilal u/r:crs 8/ld qJ/)t( ' 
GI 111cl blurfo1g; RCT • randcmfled c«rtrOl/ld Irias . 

Cuitl<tlin• for cl1e Ma1wsen1"111 of Art/1ri1is Pat11 23 
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Table 4. Stldies et Opiolds In Patints wtU Osteoarthritis an• Rheumatoid Arthritis* 

Studf Intervention Number 
Author(s) Design (daily dose) of Patie1ts Resub 

Osteoarthrits -----
Bird. HiD. RCT Tramadol 30 Ho cinical or statistical difference In pain 
Stratford, Double-bUrd 50 mg4/cl relief efficacy for lr.madol corrciarcd to 
Fenn, & crossover Penla20Cine 30 pentazocine. klr side dfeas, llnte lntor-
Wi ght 1995 50ng 4/d mation wa~ found for comparisons. There 

was no cflfference in d'Opwts due IO s.de 
effectS. 

Boissier et ii., ACT Paracelamol 70 Codeine Erd paracetamol vs. dext~ 
1992 Parallel 400~and propoxyphene and ~racetJmol were not 

Kree or hip dextro- statlstically different for pail reief. The 
OA propoxyphene dropoots due to see effects were mrse 

HCl30mg vnth codeine (risk difference 25%). 
(Di-Antalvic) Individual side effects ivere not reported. 
6 tablets/d 

ParacetamDI 71 
500 mo and 
codeine 30 mg 
(Etteralgan-
codeine) 

Caldwell et al .. RCT Controlled- 34 Oxycodone oontrolled-release effect was 
1999 Paiallel group release oxy- dinically aoo statistlcalty significant 

OA codone, 1 O mg (19%-53'Yo relative improvem'°l over 
Brwklhrough b. i.d placebo). Side elfet:ts are more common 

Placebo 36 than placebo. Oropcuts due to adverse 
effects more common Um placebo. (nau-
ssa. constipafun, drowsiness, dizziness) 
but not statisli:ally s~niflcant. Dropouts 
dUe 10 ac!Verse ettectS more convnoo tllln 
for placebo (13% risk dlfferenct, p ~ 02). 

Contmled- 34 No difference In pain efficacy. Side effecls 
release~ common with OJCYcodone immed'iate 
codon~ 20mg release, in particular, nausea was sta1istl-
2/d ai'ly significant (23% risk difference). 
Immediate- 37 
re.ease OX!/" 
cO<lone and 
acetaminophen 
325 mg qld. 

24 II. Mtthods for Cuideliue Oe"'1iopment 
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Table 4. (cent.) Studies of llpioids in Patients with Osteoarthritis aid llllellmatold 
AlthrlUs• 

Stlllly Intervention Hum lier 
Aulhor(s) Design {daily dese) ol Pllienls ResullS -Osteoa'"1ils 

Doak et al, RCT COOeine 49 Codeine alone was not dinicaUy or sntlsli· 
1992 Double-bind (amount not cally better Ulan plac8IJO Dropouts due to 

C<0ssover reJ)OOed) side effects wera nonsignificant. 
1 wed< P'iacebo 52 
OA 

,, 
Ibuprofen 300 51 No significa'lt cinical benefit (i.e, greater 

' mg rontrclled tllan 15% pain relief relallve to tte control 
release and group). Side etficts were nor significant. 
room! reitase 
codeine pbos-
phato 20 mg 
Ibuprofen 300 53 
mg controlled 
release 

Ibuprofen and 51 No clinically or statistically relevant differ· 
oodelne ence between codeine and lbuproten and 
Codeine 49 codeine alone. Only nausea and dropouts 

due to side effects were reported. and 
these were not statistically significant. 

Jensen & RCT Tramadol 100 135 No clinical or statistical difference In pain 
Ginsberg, 1994 Doubl~blincl mg 3/d relief efficacy tor tramaODI compared to 

Parallel Dsxlrqiropoxy- 129 de.xtropropoxypllene. Canpared to 
phene100mg propoxyphene. tramadol has a worse slde 
3KI effect profile. 

t91orsgaaro· ~CT Codeine 60 mg 83 Tlle effect of codeme and paracetamol vs. 
Andeison et Parallel OA a1d paraceta- paracetamol W«e not cfinicaly or st:rtisH· 
al, 1990 Hp mol 1,00J cally significant. Dropouts due to skle 

ITU 3/d effects were cllnlcafly signifieant t26,, 
Paracetamol 75 greater !flan analgese alone~ 
1,000mg 3/d 

Ouldellrte for 1he Mm1agernenr of /111l1ri1is Pai11 25 
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Table 4. (cont.) Studies If Opioids in Patients with Osteoarttritls and Rheumatoid 
ArnrltlS" 

Sludy Intervention Num~er 
Aut~or(s) Desig• (daily dose) of Patienls Reau Its 

Osteouthrits 

Uoyd, RCT Dieydrocodeine 27 Codeine alone was less beneficial for pain 
Costcno, Evas, Oooble~lind conl"olled relief oompand to dextropropoxyp~ene 
James, & Crossover release 60 mo and para:etamol. and this difference was 
Miller. 1992 Severe OA ct 1-2 tablets, equal to 11.9 mm on 100 mm pain sca.'e. 

hip 2/d lhis difference was stall31icolly significant 
Side e1fect profile was worse ii 1he 

Oexlropmpoxy- 35 codeile treatment amt 
phene 32.5 mg 
paracetamol 
325m~2 
tablets 3/d 

Peloso, 2000 RCT Codeine (coll- 31 Clinical and slatistcal benefit of codeine 
Parallel OA trolled retease) 400 mg/day and acetaminophen 650 ITTJ 
Hip or i«loo 100 mg/d, dose compared to acotaminophan a'ona. 

escalated to 
400 mg/d after 
4 weeks and 
acetaminophen 
650 mg 

Placebo and 35 
ace1aminophen 
650mg 

Quiding et al, RCT Ibuprofen and 26 Slatisticaly significant improvement in pain 
1992 Crossowr codeine 20-30 relief ot codeine and ibuprofen oompared 

24 hr moQ 4 1lr to placebo. Side etfec1s were not siQnifi· 
HipOAaw.iit- cantty diftre11 from placello, alhough 
ing suryt:ry Ibuprofen 200 26 nausta was 15% greater in tile codt1ne 

mo and lbl(lrofen than the placebo group. 
Placebo 26 

II. M1.'thods for CulddJne l)ewJopmcm 
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Table 4. (cont.) Stlldies ef Oplolds In Patlell1s With Osteoartllrltls and Rheumatoid 
Arthritis' 

Study lnleJVantl on N1111ber 
Author(s) Design (daily dose) of Palieats Resub 

Osteoart11its 

Roth, et al. RCT Controlled- 44 Oxycodooe 20 mg had greater efficacy for 
2000 ParaJel group release ozy- pail relief than oxycodone 1 O mg. The 

OA codone20mg dropout rats due to side effects and occur 
14 d<1)'S 2/d rerre of oausea, const~. and drowsl· 

ness ware ilcreased relative to oxycodooe 
Oxyccdone 44 10 mg or placebo. 
controlleG-
rerease 10 mg 
2/d 
Placebo 45 

Salzman & ACT Suprofen 200 24 No difference in pain retref between 
Brobyn, 1983 Parallel mg4/d PlllpOX'/phene and suproten in tll!Se ~''° 

OApam Propoxyphene 25 trials. Side effects wero not reported in 
65 mo 4/d ettber trial. 
S\Jprofen 200 24 
mg 4/d 
Propoxyphene 
65 mo 4/d 

26 

Rheumatoid Arthrhls - - --- -
Bollll'.;itl, RCT Codeine 30 ma 9 Codeine showed sane benefit over place-
Delecoouilcric, Double-blind aid paraa:ta- bofor pain relief but no statlsttcal differ-
& OMln, 1990 Parallel RA rnol 000 mg ence calculated. 

v.ith persisting 3'd 
pain Aacebo 5 

Codale 30mg 20 
and paraceta-
rr.ol 500 mJ 
3/d 
Placebo 20 

CCT Codeine 17 Results shcwl!ld som~ benefit ot C«l9ire owr 
Crossover SUifate 65 mg ptr;etio in iM raliet but mere was not sionil-
DelililB RA-ARA Placebo 14 i::anl stllistfeaJ dlference cak:lllated. Side 
i1pati~nls efl«;ls profie not reported. ConstipaliOll was 

only statisticatty signiblt side 8ffl!ct noted 
between codeine and pfa:ebo. 

27 

).} J.,f ! g 
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Table 4. (cont.I Studies at Oploids la Patients wiD Osteoarthritis and Rheumatoid 
Ar111r1t1s• 

Study lntervemon Number 
A1ftor{s) Design (daly dose) ol Palients Reil lb 

Rhe1matoid MhritiS 

Codeine sulate 17 Codeine not clln~~/ different than penta· 
65mg zocine. $ide affects were common-
Penl27ocine 16 almost 11'2 o1 pafents in tolh oroups 
HO SO mg repated some scrt of side effect 

COdelna sulfate 17 Codilne provides cli1ical~/ relevant pain 
65mg reliel or 20% relative to propoxypheoc. 
Propoll')'llhenc 11 This difference was not statistically siQnifi· 
HCI SO mg cant (P ~ 0.13) sklo effeciS were common 

In both groups (>SO% of patl~nts). 
occurred more fr9ouently with codeine 
than prOf)oxyphene (17o/o risk difference) 
but lhis was not ~lali$Ucally sgnilicanl 

Codeine 17 Codeine was better than ASA !or pain 
Su~ate65 mg relief but this ditrerence was not cfinicany 
Aspirin650 20 rele\ant (only 1 o~. relative difference) nor 
mg was it statistically slgntticant. Side effects 

were common In both groups(> 25% of 
patients) 

Pen1azocine 16 No signlrcant dmerence In side ettecis 
HCl50mg profies of peolazine over active coml)llra· 

tors. 

Propoxyphene 11 
HCISOmg 

Penta2ioe HCI 16 
SO mg 

Au; rin 650 mg 20 

lngoen, 1969 RCT Deitr.roprolXJxy· No usable e1ficaci/ <Utl 
Crosswer plllne 150m~ 
RA (ARA) lndomethacin 

25mo 

21 U. Methods for Guiddine Oe-'elopment 
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Tabla 4. (cont.) Stnles of Oplolds In Patients with Osteoarthritis and Rheumatoid 
Artfutts* 

Study Intervention Nu11ber 
Authol(s) Design (daily dose) •I Patients Resuhs - -Rheumatoid Althritis - - - -- -- --
Nukl el al., ACT Pentazocille 4 Paltazillcire did not shaw imprOYelmnt ii 
1973 Crossover (fOrtral) 25 ml pain relief compared ta placebO. There 

RA(ARA) q4 h were no statistically signiflCllll differtnc&s 
Placebo 13 in Ille side effect profiles of penll.?Oane 

ovar placebo. 
-- --- -

Osteoarthritis and Rheumtoid Arthritis -- --- ---
Brooks. ACT Oexlroprqioxy- 24 Propoxyphene was 7% better than place-
Dougan, Oossovor phene 65mg bo for pain relief after a single dose but 
Mugford, 6 OAaoo RA Placebo Z4 this drnerence was not statistically slgnlf~ 
Mettln, 1982 Smole dose cant 

Dextropropoxy- 24 Propoxyphene ana anall]eslc was not sta-
phene HCI 65 tistical~ or clinically differenl from anal-
mg and parac- gesic alone. Side effects were not report· 

. etamol 650 mg ed. 

Paracetamol 24 
650ma 

Mltchett, CCT Dextropropoxy- 43 Ths lriat showoo a benefit ot propaxyphene 
Cunningham, Crossover phene 65 mg of 0.78, bll1 1he units of i'nprovement v1ere 
Mathews, & RA orOA who Aacebo 41 not reported. Tho trial l'O?Ortod no stali3tirot 
MulrdEn. 1984 required anal· significance (p = .07). Side effects were 

gesia unavcilable. 

~OOl'OPOXY- 44 Results show inprovement in pain relief 
Jiiene 65 mg wi1h proxoxyphene and paracetamol vs. 
and p;Jrac:ela· 
mol650mg 

paraCClamol alone Ip= .07). 

(DIG) 
Paraceta.m(Jj 44 
650mg 

'S.Jlllm1ffl9tl ITIYll 8 rt'llflli comtliSSiOned 0/ 1116 Mlflft:an Pain Society 8JJd (XJRduaocl /Jy fflJSnl, Mf.. Sltnon. L. Wetcn. 
V Shila R Prilwso.t J, TtJ9ewtl P, ~Ifs G O~lolds lor Rnatnd Alitrijis and Ostec;artii:ls: A Cochrane Revilw 
11.YvJtd Mi'/dQI &tloc/, ee:r Jstae! ~ MfJJ/al Cemet 111d lrtititiJte for Pup1fetian Hr.allh, IJnNe15fry ol atzn. 
fl410rl 10 111e AIT/erfcan Pain S«:lt/y. F«lrU1Jy. 2WI. 
Ker RCT-randOfT'ho9d CDfllrClled vi;;,/, OA-<J$!llOllffhtihS, 1/,4.(to.eoJITll}Cid lllllriti'S. CCT-co1Yo//!Jtl ell/I/cal frill, ARA-ldull 
rf'l.urrwo/d Bllhntis 

Ctddcllne for lht Ma11ngtmen1 of Arthritis Pa in 
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Classification of Evidence 
The evidence was classified by rype and strength. The type of evidence for rec

ommendations was ranked ordinally in categories from I to V. The following sum
marizes the t)•pes of evidence chat support interventions discussed in the guide
line: 

I. Meta-analysis of multiple well-designed controlled srudles 
IL Well-designed experimental studies 

Ill . Well-designed quasi-experimental studies such as nonrandomized con
trolled, single-group pre-post, cohort, time series. or matched-case con
trolled studies 

IV. Well-designed nonexperimemal studies such as comparative and correla
tional descriptive and case studies 

V. Case reports and clinical examples 
The strength and consistency of evidence for the reconunendations summarize 

the evidence and note whether the evidence was generally consistent or incon
sistent. Strength of evidence ranges from A, which is the strongest evidence, to 
D, which indicates that there is little or no evidence, or that only type V evi
dence exists. The strength and consistency of the rcconuncndations ai:c as fol-
lows: -

A. There is evidence of type I or consistent findings from multiple srndics of 
types II , Ill, or IV. 

B. There is evidence of types II, Ill, or IV, an d findings are generally consis
tent. 

C. There is. evidence of types II, lll, or IV, but findings are inconsistent. 
O. There is little or no evidence, or there is type V evidence only. 

Paocl consensus: Praccice recommended based on th e opinions of experts in pain 
managemen t. 

When the strength of evidence was A or B, the panel's recommendations were 
based primarily on the evidence. When rhe stren gth of recommendation was C 
or 0, the panel used the available empirical evidence, but based its recommen
dations primarily on expert judgment. The term "Panel consensus" was used 
when the recommendation was a statement of panel opi.rtion regarding desirable 
practice. Table 6 sununarizes the ~dentific evidence for che manngemenc of pnin 
in adult populations. Table 7 lists published systematic evidence reviews in chil
dren and adolescents. Table 8 summarizes the scientific evidence for pain man
agement in children and adolesccnt.s. 
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Table 6. APS-C1nd1cted Systematic Evidence Reviews on Pain Man191111ent in 
Adults 

• Orthotic de\lces for pain relief in OA and RA; iqiee braces, loot orthoses, wrist braces, and compres· 
slon gloves 

• SUrl)lcal lntervenions for pain relief in OA and RA: art!Joplasty. arttroclesis, and artlvoscopy 
• Transetianoous elocirical nerve stimulation (TUJS) for pain relief in OA and RA 
• Exercise and pllyslca tra:ning for pain relief in OA and RA 
• Pulsed etec1romagnetlc field therapy for pain relief In Gt\ aoo RA 
• COgnltl'le-lldlavtoral therapy for pain relief in OA and RA 

Tallle &. Scintiflc Ewlde1ee for Pain Reduction ia Adults 

Sourte al 
Stnnglb an• 

Type of Consistency of 
~rvention Evidence Evidence EYide1ce 
Analgt1ic1 

0 Acetartlnophm II A 
NSAIDs-nonsetective C,0 1, 11 B. ca 
NSAIDs..--COX·2 selective A II B 
Topical agents 0 II, Ill, IV c 
l11lra-artlcular glucocorticostcrolds c II B 
Hyaluronit acid C, A II B 
OplOlds 0 II, Ill, IV B 
iramadol c I c 
Olsease·modllylng antirheumatic drugs c II B, C 

Dietary Supplements 
C,O Glucosamine ~ulfate 1, 11 A 

Chondroilin 4-sulfate 0 II c 
s-aoenosy1ucthlonlne 0 1,11 c 

Phytlcal Modalities 
TENS N'. c II c 
Aellpuncture 0 1,11 c 
Magnets AP II.Ill c 
Orthot1cs AP 11,111 8, c" 

Surtery N> II, Ill, IV B, c4 
Patient Education AP, 0 11,111 B 
Cognitive-Behavioral N' II B 
1Detsiasoo trB!ICtxil Dl11lf1lc der'ce. rx SJ:OiaJ {Kt!C«kreslwkd 

Key. 
S«rai DI EV'4/t'l:e 
c. Ccdllllllll tCfUlxxJlni ~ 0 = Ol/Jef p.IJIJ!ifli!d l!viw" - APS w.7rllissiMed ~ I.I' • APS p;nJl5fTf rcww 
T~of1t1~dmto 
1. A-'.ec.11mly3is of mu'tiple 'lttl/-dtsigntd CIJ/l!Joll«J stut:es: u ~ v1;11-irsi{µd exptritrer/31 st!Jdes; m. Will-<IJsf/JtrJI 
qaJji c.tf£fm.ntill JluditJ N'JI as oo~ COll!llfiea, slnJI;- (lfCIJ(J P'e-pos/. c<JllXl, litre wiiS. 0t r.r;tr;/l«J cz;e 
control/ad Yudos; IV - Well·d1Sifl'llJ 11(1)txpmrr.etllal wcias suet: 2s ~,. at>d <:011~tion;J W:ctip/Nf :1td = 
stldes: V- C& r8(>0llS lf1d clif11Cll exarrp~ 

SIOO(Jth 1m CIXlS~ncy ol tvi~ 
A - Evtd«'tct rl type I or consisted tmdiirJS frcm 1111/~lt stvclies of IJf,es II. 1". or iv. 8 , Evi6JllC8 of /'fpeS II. Ill. IV. and 
11/ldlflQS llft ~fly amslslent, C • Evldenct ol typc3 11.111. IV. but lindi11iJ3 are lm;onslsenl, D • /.i'llle er"" ovldcn<ic, or 
tlwl! is type VeV!dirce oo/y 
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Ta~le 7. Published Systematic Evideni:e Reviews on Pain Managanient In Jwenlle 
Chronic Arthritis 

Disease· modifying 
antlrheumatic drugs 

Nutrition 

Other 

Cochrane Collaboration Reviews 
Takken, T., Van der Net, J., & HetOers. P.J.M. (2001). Methotrexate ror 
treatill! juvenile i0iopa1hic arthritis Ccchr.lne Database Systematic Re1i8w, 
(3). C0003129. 
Pouste. V.J., Smyth, R.L, & Watling, R.M. (2000). Oral protein calorie 
supplemental!on f(I( cli/Clren with chrooc disease. Cochrane oata1Jas1 
Systematic Rwi61v, (3), C0001460. 

Other Published Systematic fleYlews 
ter Riel. G.. Cla Craert A.J .• de Boer. A. & Kessets. A.G. (1998). Is placebo 
analgesia mediated by endogenous opioids? A S}'Stl!mattc rewm Pain 
76(3), 273-275. 

Table S. Scle1tlftc Evidence for Pain Reduction In Children 

Intervention 
Analgesics 

Nonstoroldal onUlntlammatory 
druos-nonsclccti11e 

lntr.rartK:ular glucocorticosteroids 
Otsaase-Modltylng Antimeumalic 

Drugs 
Suiv91y 
~nltlYe·Behavloral 

Key 
$(JIJ(;f(jf'Jli~ 

Source of 
Evidence 

AP 

AP 

AP 
AP 

Strength olld 
Type of Consistency d 
Evidence Evlderee 

11,111 ll 

11, 111 B, C 
ll c 
IV B 
Ill c 

c Coclvam cri!l4/xir4/JOfl rerlew. 0. 0/111:1 {XJIJfst'aJ fevi8K; A • APS carmlss1<n.1 n:v-. N' - N'S ~!/Jt61 ~ 

,.,,,,. of ~;dt:tr.IJ 

I -~ of rooliJt' fllJ(l-dlJstarsd CDrl!OtlE<I S1NJes: II= Well·destrrxl exr;e.11r¥rttl stlld!es f'l • l'l?!kleslP11611 
~-flWlilllJl!/;J/ sl!xhls su:ll dS fl(X!Fnfur/ZIJlf aJfltOl/ed. sin<je- f¥OIJfJ (JfC-;;osi. co/lo't Int SBies, <T ~SS 
CD111ol'red Sflll!ills; IV· ~liill-de:ig:x!d fKl'l6TPf'f,'1'lfllilf SIW'is SUi1J asconpnf"Neard 1»/16/MIDnllJ dcSCIDdvc/IHJ laS? 

stuti&. v-Clse lflJOlll 6'ddin'QI BXJmlitS 

Slrrll(}ll ltll/ aJtlSISl<JICT of ondMr:8 
A .. f;,dcncs,f /yfll I OIC0/19S11!11iPflfn;s f'rxnra'/i;Je Sll.'<1!6srJ iypes II, /If, Cl rt; 8-F.Vldera of types ,~ I~ IV, ¥1/J 
IKl</ngs ¥B gvgz.'ly CUISJ$llflt C • ~ OI t/P']S ll rH IV. DJ filldJIJ!Jf, 818 l'CtJllJISlerl' D • Llll:e IX 110 8V\1"~ IX 
/lli1J ;s we V flidriflw on!'/ 
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Ill. Pain Assessment 

Recommendations in This Section• 
1. Treatment of people with arthritis should include, in addition to a complete 

history and physical examination, an initial comprehensive pain assessment 
and ongoing assessment of pain and functional status to identify, imple
ment, aod evaluate effectiveness of pain interventions. Pain asse~ment 
should focus on the cype and quality of pain, source, intensity, location, 
duration/time course, pain affect, and effects on personal lifest ylt:. (Panel 
cooscn~us) 

2. Self-repart should be the primary source of pain assessment when possible. 
Behavioral observations and plwsiologic measuremen~ may provide addi
tional informal.ion but should not be used as the primary source of pain 
assessment. Exceptions are preverbal children and nonverbal and cogni
tively impaired individuals, for whom behavioral observation should be the 
primnry source for pain assessment. (B) 

3. Selection of an appropriate pain assessment tool should take into consider
atioo the person) cognitive clevclop01ent, language, cultu l·e, and prc,fe r
ences. U se the eame pain assessment tool for the person on sub11cqucnt 
assessments to facilitate rel<able evaluations of changes in the pain. (B) 

4. Because pain is a major cause of disability in people with arthritis, assess
ment of functional status should be included in the pain assessment. When 
selectin~ a funct ional status measllte, consideration should be given to the 
cognitive-developmental abilities of the person, the type of practice setting, 
the domains of function to be assessed, and the time and resources needed 
to complete the assessmmt. (B) 

5. When attbritis pain i:o persistent or severe, the clinician. should conduct a 
compcehensive assessment , including an evaluation of biological, psycho
logical, or social facoon that may be contributing to pain as well :is an 
assessment of the overall impact of pain on function. (Panel consensus) 

•Please note: Recommendaiiom awear in bold ~,,e as they ue discussed io the text. 
See Chapttt U for aa cxplarultion of the strength ol lhe evidence s•pporting the rccora• 
mdl1h11lons. 

Types and Sources of Pain 
Anhritts pain is a complex experience chat is influenced not only by bioloei· 

cal fac:Lors such a.-; disease severity but also by psychosocial factors. Treatment of 
people with arthritis sho uld include, in addition to a complete history and 
physical examination, an initial comprehensive pain assessment and ongoing 
assessment of p-ain and fu nctional status to identify, implement, and evaluate 
effectiven~ss of pain Interventions. Pain assessment should focus on the rypc 
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and quality of pain, source, intensity, location, duration/time course, pain 
affec t, and efft:cts un pt:rsonal lifestyle. 

The gools of pain as:>e:i.~menr arc to dC$cribc the pain and to provide a oom• 
prehensive assessment of biological, psychological, and •ocial factors that in'1u
cnce the pain and that can be used to guide rrearmem. Accurate pain o~~e!\Smenr 
requires differentiation by type and course of pain. Two types of pain are nod· 
ceptive and neuropathic. ~ociceptive pain results from actual or potential tissue 
damage. The pain results from ongoing activation of primary afferent nocicep· 
tivc neurons by noxious stimuli in an intact nervous sy>tem. Neuropathic pain 
resulrs from a d1~turbance of function or pathologic change m a ncn•c. Correct 
assesi.mem of the typt: of pain is necessary for determining appropriace pain t11:ac· 
1ocnt. 

Mo-;t 05teoarthcitis (OA) and rheumatoid arthritis (RA) pain is nociceptive. 
Transduction of noxious stimuli that result in nocicepti vt: pain occurs or periph· 
era! nociceptors, the lightly myelim1ted nerve endings ar the distal ends of pri· 
mary afferent nociceptive nerve fihers (Figure S ). Prostaglandins are important 
mediators of pain and inflammatory stimuli at nociceptors. Nonsteroidal a1\ tiin· 
flammacory drugs (NSAlDs) act at these sites. Transmission uf the impulses rhar 
produce nociceptive pain proceeds from the peripheral site of the st imulus to the 
spinal corJ, where upiuiJ~ ace tu decrease pain perception. 

figure 5. Noclceptive Nerve fibers 

To Higher CNS 
Canters 

Dorsal Root 
Ganglion 

Sympathetic Chain 
Ganglion 

Primary Afferent 
Nociceptile Fbers--
. . . - . - . - : . ·°":"--

Efferen: Abers Periphwal 
Noclceptors 

110/e. ·A1~s/r; 01~ ~ N1J1.ro{Jiltlic and Sip{Jafheticall; Mlmli!rned Pain· bf Mllu1G LifTTWI, 1990, Clinlts n Geria!1ic 
MedH:ine. 12. lo. !Q2. CO(;;f.o/11 ef)/996 by W.8. Sandl!S Compatr;. RS(Jf1mlld wlh pamission of W.B Saulders 
ComP¥r. a dr.islon ot f llfCCu1 Hooltfl Servia. 
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Neuropathtc pain may be eichcr peripheral or central. Peripheral ncuropalhic 
pain result:s from direct damage co a nociceptive neuron and not to slimulation 
of the nociceprors. Central neuropathic pain r~ulcs from damage to an afferent 
neuron within the central nervous system. Because neuropathic ~rimu li occur 
proximally to the nociceptors, NSAlDs (that work primarily ar rhc nociceptors) 
11re not effective analgesics for neur0pathic pain. Causes of peripheral neuro· 
p11thic pain in OA and RA include physical damage to the neurons from 
malalignment of joints, trauma from fulls, and surgery. Some patients with OA 
or RA1 or both, develop neuropathic pain from postherpetic neuralgia, diabetic 
neuropachy, or nerve trauma. Managemenr of nocicepove and ncuropathic pain 
IS di~ m Chapter IV. 

Pain from musculoskeletal source:> •nay arise from stimulation of nociccprors 
by infl:immatory products and neurochemicals such as prostaglandins and 
bradykinms as well as from stimulation of mechanoreceptors. The pain stimulus 
may arise directly frum a primary site, be mediated by peripheral or central sen· 
sitization arising from previous painful episodes, or both. The clinical conse
quence of semitization ts increased pain in response to a noxious srimulus 
(hypci:algesia) or pain in response to an innocuous stimulus (allodynia} so that 
normal kinesthetic mt:ssages of pressure or joint motion received by mechanore
cepcors now are lmerprered as pain. Musculoskelernl pain in arthricis may be 
related to the disease process, may be activity-induced, or may be related to inac
tivity and decondicioning. Table 9 presents sources of musculo.kelctal pain in 
Rrthritis. 

Assessment details specific ro surgical interventions and to pain in children 
are presented in those respective sections of the guideline. 

Pain Measures 
Self•rt:port sbo uld be the primary source of pain assessmen t whc:n possible. 

Behnviorol observations and physiologic measurements may provide oddidon
al information but should not be used as the primary source of paio a sse5S

ment. Exceptions are preverbal cbildien and nonverbal and cognitively 
impaired individuals, for whom behavioral observation should be the primary 
source for pain assessment . 

Pain Intensity 
The thret: most common methods for a~essing pain intensity in adults are (a) 

numeric rating scales, (b) visual analog scales, and (c) verbal racing scales. 
Examples of the first two methods are presented in Figure 6. On a numeric rat· 
ing scale, the person i> asked to select a number (e.g., from 0 =no pain to 10"' 
parn as bad as ic can he) chat best describes the intensity of che pain. A visual ana
log ~cale usually conslstS of a 10-cm line wich descriptors at the emlpuints (e.g., 
no pain to the worst pain imaginable). Tnc pcnon places a mark along the line to 
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Table 9. So11rces of M1Sc1loskeletal Pain in Ari.ritis 

location Disease..flelated 

Joint Capsule, Inflammatory mediators· 
Svnovium. Ligaments substance P; swelling/ ' 

intra-articular p-essure 

Bone and Peoosteum 

Musde ~nd Ttndon 

PerloSIBal pressura: 
osteophytes: malolSlribu
tlon of Impact forws from 
bony malafgnment; carti
lage disruption 

I ntlammatory products; 
muscle tenderness, 
spasm; vascular com
pression; dysfacilitation 

Flg•re 6. Examples of Pain Scales 

Activity-Related 

Spra'ns.lstrains; patho
k>gic impact; increased 
illra·articular pressure 
by l11IJ.5Cle co-contrac· 
lion or sustailed joint 
lexion 

Stress fractures 

PosteJCertional muscle 
sorefleSSi overstretched 
soft tissues; repedtive 
trauma; epinephrine; 
hypcralgesia/allodynia 

G-1 D Numeric Pain Intensity Scale 

D 
No 
pail 

I 
r 
0 

No 
pah 

3 

' t 
4 5 6 7 

Moderate 
Olin 

Visual Analog ScaJe• 

·A lfkm ""''"!or mrizo•!.111 base/it'# is iecomtTllJ(l(fa tor lfsval analog sea/is. 
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Inactivity-Related 

Oocrea$Cd el~ticity; 
decreased compliance 
of soft :issues: 
decrea~ed shock 
atten ualion 

O~porotk fractura: 
Posturalbony 
maallgnme11t 

Muscle de-c:ondUo~ 
ing (weakness. atro
phy, tatlgue); 
increased risk o! 
injury; decreased 
shock attenuation by 
nouromuscular moch
anisms; lowered pain 
thresh~d 

9 10 
Worst 

POSSible 
pain 

' I 
10 

Pain as ood 
as hcoud 
possibly be 
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indicate the intensity of pain, and a pain intensity score is decermined by mea· 
suring the distance from 1.he 0 point to the mark. A verbal raring scale coruisu; o( 
3 series ci pain descripLOrs u~ually arranged in order from the lowest level of pain 
to the highest. The person selects the descriptor rhac best characlerizes the pain 
intensily. Numerous studies have provitled support for the rdiability and valid1Ly 
of pain intensity measures. (See Jensen & Karoly, 1992, for a review of this liter· 
a cure.) These measures are easy to use, .>ensirive enough mdccccc changes m pain 
chat occur following pain rrcatment, and can be used repeatedly over d1e course 
of rreacim:m to moni tor progress. 

Having patients rate the inccn:;ity of current pain, a:s well as the wol'lSt pain, 
least p3in, and average pain the person has experienced in the past week, as u~
ful in assessing variations in pain. 

Pain Affect 
A second important dimension of the pain experience is pain affect , which is 

the unpleasantness and emotional arousal CJ.used hy pain. Pain affect and pain 
intensity represencdistinct dimensions of pain but are related. with patients who 
have higher Levels of pain intensity reporting more affeccively unpleasant pain 
(Jensen, Karoly, O'Riortlan, Bland, & Bums, 1989). Some medicat ions for pain 
are effective primarily because they reduce rlu: affecrive unpleasantness of pain, 
whereas others are effective because they reduce pain intensity. Some nonphar
macologic inrc1vcncions such as hypnosis and imagery exert tht!ir effects primar· 
ily rhrough reducing the d.ffective unpleasantness of p<tin rather than by chani;;• 
ing pain intensity. 

P:iin affect and pain intensity can be measured ar rhe same time. 1lie Lwo mo~t 

common measures of pain affect are visual analog and verbal descriptor scales. 
An example of a visual analog scalt! for assessing pain affect is a 10-cm line whose 
endp<iints arc labeled not aL all 1111[>/easant and most 1mpleruan1 pam imaginable. A 
verbal descriptor scale for assessing pain affect could include descriptors such !.IS 

bearabk, unpleusam, di.stressing, miserable, dreadful, OJ?Oni,r.ing, and excmdaring. 

Pain Location 
Poin location i~ mos1 easily assessed. by using a body map, which consists of an 

outline of a human figure (or body region) on which the person is asked co shade 
in the areas where they are experiencing pain. Body maps are scored by using 
1cmplarcs that provide an index of the number of body areas or rhe percentage of 
body area affected. Dody maps arc easy to use and provide: a rapid method of 
assessing ch;mses in pain location. (See Figure 7.) These me~sures are pon:icu
l:nly useful when multiple pain sires are present and when changes in the overall 
body are~ affecccd by pain might be expected to provide an index of improve· 
ment. It may be easier for the cognitively impaired person to point to the pain 
sires on their bod ies r:ither chan to use a drawing. 
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' 
Figure 7. Example of Body Map for lecation 1f Pain 

0 

Pain Duration and Ttme Course 
People with arthritis should be asked rourindy abouc the duration of daily pain 

and about the ume course of their pain. Interviews on daily diary records in 
which pe<iple reporr on their pain multiple times each day (e.g., morning, noon, 
evening, bedrimc) can provide insights into variation:. in che duration and time 
course of pain. 

Selection of Standardized Pain Measures 
Selecdon of an appropriate pain assessment tool should take into consider

ation the person's cognitive development, language, culture, and preferences. 
U se the same pain assessment tool for the person on subsequent assessments 
to facilitate reliable evaluations of changes in the pa in. 
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Tables 31 and 32 i n Appendix A describe pain measures appropriate for vari-

pact of Pain on Function 
Pain can have a major impact on a person's ability to engage in dail,y activities 
d to maimain a functionally independem lifostyle. Because pain is a major 
use of disability in people with arthritis, assessment of functional status 
ould be included in d1e pain assessment. When selecting a functional status 

,measure, consiaeration sh ould be given to th e cognitive-developmental abili
ties of the person, the t~'Pe of practice setting, th e dom,.im; of funct ion to be 
assessed, and the time and resources needed to complete the assessment. 

Health scarus measures can be used to assess the impacr of pain on function. 
Two measures well suited for this purpose are the Health Assessment 
Questionnaire (HAQ; Ramey, Raynauld, & Fries, 1992) and Arthritis Impact 
Meai;urement Scales (AIMS; Meenan, Maoon, Anderson, Guccione, & Kazis, 
1992). HAQ and Al MS are standardized, reliable measures. There are short ver
sion:; of both the HAQ (Pincus, Summey, Soraci, Wallston, & Hummon, 1983) 
and the AIMS (Lorish, Abraham, Austin, Bradley, & Alarcon, 1991). The 
American College of Rheumatology's classification' of functional status in RA, 
presented in Table 10, is another commonly used measure of functioning. Tne 
Functional Interference Estimate is a useful measure to determine how much 
pain interferes with a person's functioning (Toomey, Mann, Hernandez, & 
Abashian, 1993). Other instruments to measure various aspects of functioning 
are presented in Appendix B, Tablt::s 34 and 35. 

Table 10. American College el Rheumatologj's Classification DI Functional Status in 
Rheumatoid Arthritis 

Class 

II 

Ill 

IV 

Definition• 
Complete~/ able to perform usual activities of d<ily living (sett-care, 
vocatfonal, and avocationaO 
Able to perform usual self-care and vocational activities, but limited in 
avocational activities 
Able to pertonn usual self-care activities, but limited in vocaUonal and 
avocational activities 
Limited in ability to perform usual self-care. vocational. and avocational 
activities 

·UslJ-11 self-cue ectlv//ies Include dr!JSjfng, lelJding, 00/hing, gr01Jming, and loileling. AvocrJtional (r11C11M1!ional and/OI 
fe/SIJl'C) aM mcactona1 (IYOlk. scf'tlot. NJmcmakff'(}) aC!Mttos are (Jilf/{Jf}/-deSlred and age-and sex-spx/fie. 
Nol.e. From "fhe l'metia111 Coflege of Phwnatalogy 1991 Flevisfld Cri'eria for me C/assific1lion of Global funclional Sia/US 
in Rhcur.natokf Mirri&'s. ·by UC Hochtcrg, Chal1(J. /?, IY., Dwosh, I .. Lindsey. S .. Pinoos. T.. & ~~We. F. (1992). Arthrilis and 
Rheumiiisru. 35(5). IJ. <99. CO(Jyright 1992 /JJ Wiley,liss. Inc .• MlrJted willl permission of Wl/if·Uss. Inc. a SiJOstllfary of 
John Vltlcy & Sons. I~ 
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Comprehensive Assessment of Pain 
W hen arth ritis pain is persistent or severe, I.he clinician should condut:L a 

compr ehensive assessment, including an evaluation o f biological, p:.ycbologi
cal, or social factors that may be contribu ting to paio as well as an as~eGsmcnt 

of the overall impact of pain <Jn function. 

Biological FactOl"S 
A complete medical history and physical examination should be performed to 

understand underlyin!l biological factors that are contributing to persistent or 
severe pain. Attention should be given both to the undtrlying arthritis dis~e 
activiry and rn the presence d coexisting diSeascs or conditions chal produce 
pain. The assc~sment should include a review d current and pait treatmcnt.s for 
pain and the effectiveness of these treacmem:s. 

Inquiry should be made regarding physical activities and exercise that may play 
a role in pain episodes. Types and patterns of physical mess required by work, 
home, and recreational demands can comributc to the pain experience. 
Situations such as repetitive motions, poor posture, poor body mechanics, 
futiguc, or excessive demands on strength or flexibility rhar occur t>pisod1cally 
can result in increases in pain directly related to the act ivity and only indirectly 
to the d isease irself. Furthermore, inactivity, which results in musculo$kelern l dc
condirion ing, is associated with increased joint stress and pain following even 
low ro moderate levels of physical exertion. It is not uncommon that a painful 
flarc·up is activily related and not an increrue in d isease activity. 

Psychological Fact ors 
Psychological faclors known robe related to arthritis pain include pain coping 

strategies, self-efficacy, nnd helplessness (Keefe & Bonk, l999). 
Pain coping srrat.egies include cognitive and behavioral efforts that people make 

w cope wirh cheir pain and disease. Coping &rategies mclu<le r~ting, disrraccing 
oneself from pain , and us:ng imagery or relaxation stratci:ies. People who arc able 
to use their pain coping sr:rnccgies to control and decre:isc pain and who avoid 
overly negalive thinking (catastrophizing) wh en experiencing pain have much 
lower levels of pain and disabilicy. The inscrumenc most commonly used co assess 
pain coping strategies in people with arthritis is the Coping Strategies 
Qu~ionnaire, a self-report measure that provides an index of chc frequency of 
coping effortS am.I the perceived effectiveness of these srrarcgies in controll ing 
and decrea)ing pom (Rosenstiel & Ke.ere, 1983). 

Self-effrcac-y refers to the sense of confidence that one can accomvli:.h a g i.,,en 
goal such os realizing pain relief or remaining active. People with arthritis vary 
substantially in their sense of self-efficacy, and those high lo self-efficacy for 
arthrit is pain have been found to be more active, to be less psychologically dis
tressed, and to have lower levels of pain. The A rthritis Self-efficacy Scale (Lorig, 
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Chastain, Ung, Shoor, & Holman, 1989) is a well-validated measure d1at pro• 
vidcs m index of self-efficacy for three domains: (a) arthritis pain, (b) funct.ion, 
and (c) ocher arthritis symptoms (e.g .. fatigue, mood). 

l lelplessneJs refecs to the sense that one's efforts are doomed LO fail. 
Helplessne.<» is a particular problem in a chron ic disease such as RA in which 
flares in pain and disease activity occur on an unpredictable l.llsis. When people 
develop a sense of bclplessneis, they are not only more likely lo experience high
er levels of plin but also to experience higher levels of depression and function
a l lmpalrrnenc. The Rheumarology Attitudes Index is a brief, reliable, an<l valid 
self-report instrument that ~es helplessness (Callahan, Brookll, & Pincus, 
1988). 

Social Factors 
People with archriti5 often rely on family, friends, coworkers, and mhers for 

phy,ical and emotional support. Social :;upport hns been found consistently to be 
related lO adjustment to pain in pe<>ple with arthritis. People who view their 
social networks flS supportive have lower levels of depression and physical cli~
abilicy and are more likely to cope actively with pain. A widely Lise<l and well 
validated measure of social support in peoplt: with arthrit is is the Social Support 
Questionnaire (Packet & Wright, 1995). A comprehensive assessment focusing 
on these factors when pa in is persistent or severe will help the clinician, in parL
ner~h lp with the patient, determine the best approach to treat rhe pain. 
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IV. Management of Pain in Osteoarthritis and 
Rheumatoid Arthritis 

Overview 
Although oncoanhricis (OA) and rheumatoid arthritis (RA) are different d~

eases, many treatment princ iples are common to both. Patient educa1ion, weight 
cnnrro!, rhy<kal exercise, cognitive-behavioral strategies, ass1st ive device!!, and 
surs:cry are used in both contlitions. Analgesics and anti itillammacory mooica· 
tions are used m both conditions, but disease-modifying drugs are cuncnily avail
able only for the trea011ent of RA, and glucosamine sulfure has been !hown to~ 
effective for pain management in OA. 

It ls clear that altering rhe progression of disease in RA has implications for 
pain control. Medication:. ~uch as methotrcxate, leflunomiJe, the cumor necro· 
sis factor (TNf.)·a inh ibitom, and, less so, su lfasalazine all hove important effects 
on the signs and symptoms of RA. All have been shown to reduce pain while at 
the same time decreasing the progression of damage as measured by rdtliogrnph. 
In general, when treating patients with RA, use of appropriate disease-modifying 
antirhcumaLic drugs (DMARDs) as soon as possible after a correr.r diagnosis is 
made is criLical. lr also is important to use therapies such as rhc cyclooxygenase· 
2 (COX·2) selective noruteroidal anti inflammarory drugs (NSN Ds) or nonse· 
lective NS/\IDs concomitantly to achieve adequate pain control whi::re appro
priate. 

The algorithms shown in Figures 8 and 9, for managing O A and RA potn, 
respecrively, ~how how treatment decisions are based on rhe characteristics of the 
pain and inflammation, and the possibility of side effects. 

Patient education and cognitive and behavioral strategies arc presented first to 
emphasize the importance of :ieginning the treatment plan with these aspects of 
care. Tilis section 1s followed by a discus.sion of the use of medications, then 
nutrition and physical modalities including physical exercise, orthotics, and 
~rgel")'. The final sections discuss the management ol pain in children and older 
adul t~. 
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Figure 8. Algorithm for Management of Pain la Osteoarthritis 
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Figure 8. (cont.) Algorltllm for Management of Pain in Osteoarthritis 
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Patient/Family Education and Cognitive-BehavioraJ 
Interventions 

Recommendations in This Section* 
6. A p:iticnt's thoughts, feelings, emotions, and behavior, and his or her fam

Uy's response, can influence the arth.ritis pain experience. Therefore, edu
cation about pain, pain management options, and self-management pro
i:rams should be communicated to the patient and fam.ily as an integral and 
coi1t-cffcctive part of t reatment. (A) 
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Fltule 9. Algorllhm for Mana11ement of Pala in Rlleulllatold Arthritis 
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7 · Coi.l[litivc:bcha~ior:i~ therapy (CBT) should be used to reduce pain and 
psycbolog1cal disability and to enhance self-efficacy and pain coping. (B) 
•Plcosc note: R ecommendations appear in bold type as they are dlscil$sed in !he text 

Sec Ch~pter ll for an explanation of the st.rength of the tvidcnce supponing the recom: 
mcudatJon&. 
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f igure 9. (cont.) Al9orlthm for Management of Pai11 in Rheumatoid Arthritis 
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Pmient education is valuable in the treatment of people with OA, RA, or juve
nile chronic arthritis UCA ). Patient education progr.uns are comprit;eJ cl a set 
o( planned educational act ivities designed to improve patien ts' health behaviors 
and/or health status and to slow deterioration from disease (Lori$! & Gonzalez, 
1992). Programs incrta5e patient self-confidence by focusing on teaching 
,P'dtients co :idjusr their daily activit ies as dictated by their disca3e symptoms 
(Hirano, Laurent, & Long, l994). 
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Patient Education Programs 
Content. Many of the educational programs currently available are modeled 

afrcr the Arthritis Self-Management Program (ASMP) developed by l..orig, 
Lubeck, Kraines, Selcznick. and Hoffman (1985 ). Thes.o progmms arc most com
monly admini~tered as 2-hour weekly sessions over a 6-wcelc period. The content 
ind u<les information about arthritis as a d isease, medical management of archri
t is, surgical procedures for arthritis pain management, rationale for se l f-mana~e
roent, goal-sett ing sugg~ons, and self-management skills such as exercise, 
relaxanon, and energy conservat ion. Other types of education programs have 
included ~kill practice (Ettinger et al., 1997; Kovar er al., 1992), discussion, con
crnccing and diaries, emotional support and/or counseling (Maisiak, Auscin, & 
Heck, 1996). Although pain is not addressed specifically in all prograrru, it i3 
me:isurcd as 11n outcome in the majority of proi;rams, nnd eonrcnt on pain and 
p:iin managemenr c11n be added to programs chat do nor include it. The content 
areas for a comprehensive patient education program are as follows: 
• Basic informat ion about joint anatomy and arthritis 
• Self-help principles 
• Tips for Ubing joints wisely and conserving energy 
• Pait\ management 
• Exercise 
• Relaxation 
• Facts about putiems' medications and their effects 
• Psychological aspeccs and problem solving 
• Clinician-p11tient relations 
• Good nutritional habits 
• Methods of heat/colc.l application 
• ldcntificalion of unproven remedies 

format. The format for patient education programs can be developed to fit the 
seuing, budget, and ~ices. Numerous fonuacs have been lJ)e<l oucce~fully 10 

present educational progralTI.'l for people with arthritis. The 12-hour fomuc (2 
hours per week for 6 weeks) is the most commonly used and has been effectively 
presented by lay person<; (l..orig, Feigenbaum, Regan, Ung, Chastain, & I lolman, 
1986), nurses, and other professionals (Lefort, Gray-Donald, Row.it, & Jeans, 
L998; Lindroth ct al., 1997) in community settings. Methods of delivering these 
programs vary from small group settings, which are the most frequently used, to 
telephone conLacts, computerized programs, home study programs, and booklecs, 
leaflets, or newsletters. 

P,:Hient educacion programs witb varying parienc types may be used. Progr.uns 
hove been offered for mixed groups of patients with RA and OA, or for specific 
groups with either fonn of arthriris. Some of the community-based programs also 
have included patients with musculoskeletal pain from other causes. Diagnoses may 
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not be confirmed in these programs bur often are bared on patient self-report. 
Outcomes. The primary outcomes of patient education programs <ire an 

increase in knowledge and an increase in seff-confidcncc in adjU5ting daUy acriv· 
lries ro the disease symptoms. Short-term and often long-term decreases in pain 
have been seen fol'.owing parient education programs (Etringer er 111., I 997; Fries, 
Carey, & McShane 1997: Holman, Maronson, & Lorig, 1989; Lefore et al. 1998; 
Lorig, Laurin, & Holman, 1984; Maisiak et al, 1996; Weinberger, Tierney, 
Cowper, Katz, & Booher, 1993). As discussed earlier, pain is a subjecive phe
nomenon that is most reliably measured by self-report. Although rhc oource of 
the pain, such ai; mflammarory or mechanical, may not be known, the intensity, 
afTt:1;l, lucmion, duration, and the effects on func1ional status should Ix 1m:a• 
sured. Sec Ch.apter II and Appendix A for information on these measures. 

Improved pain ratings appear to be related to the enhancement of self-efficacy 
(Lorig & Gonzalel, 1992) :ind/or changes in learned helplessne;.~ (Goeppinger, 
Arthur, Ba.gliuni, Brunk, & Brunner, 1989; Taal, Rasker, & Wiegman, 1997). 
Decreased imin ratings often are accompanied by an increase in function, a 
decrease in disability, or both . Arthritis patient education programs can lead to 
health behaviors such as improved nutrition, joint protectiun, incre:isc in exer
cise, use of devicl:!S, eoergy conservation, and relaxatiun. Psychological outcomes, 
includiug depression, 5elf-efficacy, and life satisfac~i on, may improve. Mun: 
dctailc~ informo.tion on cognit ive-behavioral interventions, nutrition, exercise, 
:ind physical modalities is included in this chapter of the guideline. 

A decrease in phy&ician visits has been seen following patienr ed11carion pro
grams (Lorig et a l. , 1984). These short-term impruvemenrs have been found in 
patients with RA (Lorig et al., 1985) and OA (Weinberger et al., 1993). 

Although there is an ini t ial positive response to pat ient education programs, 
long-term response is variable. The init ial decrease in pain intensity has been 
maintained at 4·momh and 4-ycar intervals (Lorig et al., 1985), and at 1- and 5-
ycar intervals (Lindroth, Bauman, Brook>, & Priestley, 1995). SLghc inc1ea)e in 
pain intensity over t ime may reflect disease progression. 

Cost. Arthritis patient education programs such as the ASMP are cosr-cffcc
cive. Takmg into account the 20% reduction in pain and the 40% reduction in 
physician visits seen by Long and colleagues following rhc ASMP, costs were 
3naJyzed and the ASMP was determined co be a cosr-cffectivc program for 
paciencs and healthcare providers (Lorig. Mazcnson, & Holman, 1993). This 
conclusion was supported by ocher analyses in similar ~lUdiei; (Kruger et al., 
1998). A patient's thoughts, feelings, emotions, and behavior, a nd bis or her 
fanilly's response, can infl11ence the arthriw p-.Un experience. Therefore, edu· 
cation about pafo, pain management options, and self-management programs 
should be communicated to the patient and family as ap integral and cnst
effective part of treatment. 
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Rationale for Cognitive-Behavioral Interventions 
As noted earlier, people wirh arthritis must adapr psycholog1cally lo many 

m essors including pain and other syrr.ptoms. CBT can facilitate the adapmrton 
and be u$CCul for people who become disabled, especially by pain. Adapralion to 
living wich pa in and other aspecc,; of arthntis may be akin to the grieving process. 
l,11<:..~ :md disruption, for example, are prominent RA-relared themes (DeVellis, 
Partcrson, Blalock, Renner, & DeVelhs, 1997). The loss associated with pain is 
the loss of comformble, plea5urable movemenr. Grieving and similar psychologi
cal p~es also have been desc&ed in children and adolescents a t the onset of 
serious chronic diseases (Geist, 1979). Such grie\"ing processes are restorative and 
facilitate adaptation to a different level of comfon. 

Because of complex interactions among d1e biological, psychological, and 
social facton that influence pain and function, the intensity of reported pain and 
the level of function ing related to pain are n ot totally correlated with joint dam
age or d isease activity. Diveci,e facrors such as educational level, age, nelple.ssness, 
stressors, social support, coping sryle, and mood are aswciaccd with self-reporrs of 
impaired function, emotional distress, and increased pain. Changes in some of 
Ulese factors c~n improve pain, function, and qualicy of life (Keefe & Bonk, 
1999) . 

Descriptive sn1d1es with RA patients have shown that younger age is associat· 
ed with incrca:;eJ 1x1in levels, depression, and anxiety, whereas older age ls asso· 
ciated with more physical disability. Mediotors of the~ rclauonih lps ore cduca· 
tional and income levels , stress, social support, and m:irir::if satisfaction. 
Psychological and ph)>sical disability appear to be influenced by negative percep
tions associated with low self-esteem, low self·efficacy, and helplessness. These 
perceptions are, in rnm, associated with ineffective coping styles such as cara· 
strophizing, avoidance, passive coping, and denial. 

These factors appear to be similar in OA, although they are not supponcd by 
as many studies. Spousal support and improved marital adjustment appear to be 
influential in reducing psychological disability in OA patient& Dec1eascd 
sclf·eateem suppo rt (e.g., "Most people I lcnow thinlr. highly of me."} and 
decreased belonging support (e.g., "When l feel lonely there are several 11eople 
with whom I enjoy spending time."} have been associated with increased psy
chological disability (Weinberger, Tierney, Booher, & Hiner, 1990). Penoru with 
RA have reponed lhac health professionals often communicate little support in 
coping with pain (Shaul, 1995). Patients want health professionals to convey an 
understanding of their experiences withour showing picy (Dildy, 1996). 

A (:llticnt's adaptation ro RA is influenced by succes:i in pain management. In 
the early stages of disease, people with RA may "cover-up" in the face of pain and 
di5ability. Shaul (I 995) identified three stages of adaptat ion: (a) becoming 
aware, (b) learning to live with RA, and (c) mastery. Mastery is a redefinition of 

50 IV. Management of rain in Osteoarthritis and Rheumatoid Arthritis 

NON-CONFIDENTIAL 

6022603982 

PDD1704081951 

PKY181215609 

CONWAY ATTORNEY GENERAL v PURDUE PHARMA L.P. , ET AL., 
IN COMMONWEAL TH OF KE~iYE~6t~NRNE5_- 5~'6~ol 303 (PIKE COUNTY CIRCUIT COURT) 

P-03616 _ 00063



oonnalcy an<l a deliberate process of decision making to manage symptoms such 
35 pain and to balance role demands and energy. Dildy ( 1996) investigated suf-

, fering, a process of significant, multidimensional personal change related co RA. 
One study pariicipanc described her suffering experience, "It's just unreal .... I fell 
I was just locked in this body char was suffering and I couldn't get oul .... I had 
l·een so active." Three srl'lgcs of the suffering process were identified: (a) dislnre
~ation of pcrsonhood, (b) the shattered sel(. and (c) reconstnrction of self. 
Whether suffering resulted from pain depended on its meaning (usually the func
lional limitation it produced). intensity, and controllabil ity. C.Onrrol meant mak
ing a conscious decision to change from a negative perspective 10 "be OK." 

Depression relief is another possible indicator of suc<..~ in pain management. 
People with arthritis have depression r,m:s approximarely 20% higher chan the 
gene.cal public, which is a rate similar to that of poople with other chronic dis
<:'3.Ses (Fr.ink & H:lgglund, 1996). Individuals who report more depressive symp· 
corns tend to r::ite rhe ir pain as being greater and perceive lhat they have less abil
ity ro manage it (Katz, 1998). 

Research on pain related to other chronic conditions has demonstrated simi• 
lar complex interactiorn; and pointed to the role of motivation in influencing the 
ocloption vf more udaprive behaviora l strategies. Familiariry with effec1i ve rher
npies, the local resources that provtde them, and an understanding of the biopsy
chosoclal mu<ld of chronic disease will enable clinicians ro promote positive 
adaptation in people wiu1 arcluitis. 

Cognitive-Behavioral T herapy 
CST ls designed to reduce pain and psychological disability and to enhance 

pain coping. Ii ts meant lo complement, not replace, ongoing medical manage
ment of arthrilis. CBT should be tailored to meet the specific needs of a pcrwn 
wi rh :irrhricis. In using CBT methods, the clinician should r:alie into account nor 
only chc person's pain but also his or her educational and cd tural bac~nd. 
Although the techn iques described in this section can be used individually, they 
are most often used in combination \Yith each other. 

Prior to CBT training, it is important to provide a rationale that helps patienis 
better understand arthritis pain, the importance of a comprehensive approach ro 
pain management, and the specific role iliac cognitive-behavioral coping saate
gie3 can play in managing pain. The goal of CBT is co help people better manage 
pain by changing the thoughts, feelings, and behaviors that influence their P'ain· 

CBT provides a >ystematic approach for patients to learn pain-coping skil ls ch::ir 
involves a strucrurcd program of clinician instruction, guided practice, and mas
tery experiences. CBT sbould be used to reduce pain and ps-ychological disabil
ity and to enhance bl!lf-efficacy and pain coping. This is especially important for 
people with severe, disabling pain. 

Guideline for thu Ma11agemmt of Arthritis Pain SI 

NON-CONFIDENTIAL 

6022603983 

PDD1704081952 

PKY181215610 

IN COMMONWEALTH OF KENTUCKY EX REL. JACK CONWAY, ATTORNEY GENERAL v. PURDUE PHARMA L.P., ET AL., 
CIVIL ACTION NO. 07-Cl-OI 303 (PIKE COUNTY CIRCUIT COURT) 

P-03616 _ 00064



Formal training in CBT is provided by a trained psychologist, nurse, or other 
health professional and usually is carried out in a serit:.s of 6- 10 group sessions. ln 
each sr.ssion, the clinician provides systematic instruction in pain-coping skills, 
and the person has an opporlunicy to pracrice skills while being given guidance: 
and feedback. Home practice is essential to mastering pain-coping :skills, and 
home practice assignmerm are provided at the end of each lr:lining session. To 
help people maintain their skills, training in problem solving and relapse preven
tion should be provided. Family members should be involved in training when 
possible. 

Cognitive coping skills. Cognitive pain-coping skUls teach people how co con
aol pain by altering thought patterns. These skills fall into three major categories: 
distraction techniques, mental imagery, and cognitive resrructuring. 

Distraction. Distraction techniques involve aceively focusing on a sensory or 
mental evem or process ro diverc arremion from pain. Visual disua~t.ion Is one of 
che mosL commonly used forms of distraction, in which one focuses on a picture 
or visual scene. The focal point technique used in Lamaze childbirth preparation 
rl~~C'S is a good example of a visual J istraction. Another common method is 
auditory distraction (e.g., actively listening to music). Distraction also c:.in 
involve mentul techniques such as counting ceiling tiles. 

Ment:.il imagery. Mcneal imagery typically involves actively focusing on a pleas
anr sce.nc and has been shown to be effective in a variety of pain populations 
(NIH, 1995). To use imagery effectively, a specific time should be seL aside for 
practice, and the person should he in a relaxed and comfortable position. Imagery 
is more eng<1ging when t he pei:son focu:;es on all of the different seruory mcxlali
tics present in the image (e.g., for a beach scene one might focu3 on the sight of 
the waves, warmth d the sand, smell of the sea air, sound of the seagulls, and taste 
of salt on the lips). 

Cognitive restructuring. Cognitive restructuring techniques help people iden
tify, evaluate, and change maladaptive pain-related thought patterns. Individuals 
can learn to recognize self-defeating thoughts (e.g., "I am worthless.") that can 
not only influence mood (e.g., increased depression, anxiety) , but also influence 
behavior (e.g., withdrawal from orhers, nonadherence to medical regunens). 
physioloi:y (e.g., increa<;ed muscle tension), and environment (e.g., marlral or 
work problems). People can learn to challenge ches.: choughi:s and restructure 
them by rcplocing them with moce adaptive coping natcments (e.g., "Although 
my arthritis pain prevencs me from doing many rhings that are important to me, 
I am a worthwhi le perwn and there are many important thinas I can still do."). 

To ensure that people can use cognitive resaucturing effectively, they should be 
caught how to prepare ahead of time and later use adaptive, calming thoughts 
when confronted with pain-producing situations. These strategies arc designed to 
reduce not only pain, but also psychological distress, particularly depressiun. 

S2 IV. M.Mngc.otcnt of p,,in ln Ootcoartluicis and Rheumatoid J\rthtiw 

NON-CONFIDENTIAL 

6022603984 

PDD1704081953 

PKY181215611 

IN COMMONWEALTH OF KENTUCKY EX REL. JACK CONWAY, ATTORNEY GENERAL v. PURDUE PHARMA L.P. , ET AL., 
CIVIL ACTION NO. 07-Cl-OI 303 (PIKE COUNTY CIRCUIT COURT) 

P-03616 _ 00065



.. 

1 Behavioral Coping Skills 
Behavioral pain-coping skil's teach people to alter pain by changing rhrir pat· 

rems of daily activity. These ~kUls fall imu three major cacegorles: acclvlry·pac· 
Ing, pleasant activity scheduling and goal secting, and relaxation-based ~kills. 

Activity-p:icing method•. People wich arthritis pain often push themselves to 

remain Activc- 11nril they are forced to stop because of severe pain. At th:it point, 
they often need prolonged re.5t. This cycle of overexertion, increa.c;ed pain, and 
prolonged resc has negati~e amsequences that include decreased tolerance for 
ACtiviti~, anxiety, increased muscle rension, w.d increased reliance on pain 
mcdicarions. Acrivity·pacing methods teach people co break their daily activi
ties into periods of moderate activity followed by limited rest. People who tend 
to overdo it when performing housework, for example, can learn co break ic up 
into periods of 45 minutt:S of housework followed by 15 minutes of rest. 
A ltemutively, people who arc·very inactive can learn to increase gradually their 
tolerance for activities by starting with a relatively low level of accivity followed 
by rest and chen gradually building up to higher levels of activity followed by rest. 
This method, based on the principle of successive npproximations, is effective in 
helping to activate people who have become overly sedentary because of pain. 

Pleamn t activity scheduling and goal setting. Plea:;am activil)' schetluling 
' and goal setting are designed to help people increase the levd and range of their 
daily activities. Individual~ arc eucouragt:<l to i<lentify a broad range of pleasant 
acLivities and i;oalb. They then select specific activities and goals and 'ct a target 
date to accomplish them. ~y keeping records, people can track their progress ia 
completion of activities and goals. 

Relaxation-based skills. Relaxation-based skills teach people to control pAin by 
deeply relaxing th.e1J muscles. A variety of relaxation techniques have been used 
in arthriti~ pain management. Progressive relaxation training teaches people to 
relax hy slowly tensing and relaxing major muscle groups in the body starting from 
those In the feer and legs and progressing to those in the head and neck. In pro-
gressive relaxation training, the perwn learn> to apply relaxarion skills i1~ daily sit· 
uaaons in which pain is Likely to be a problem (e.g., climbing stairs, rransferring 
from a reclining co a seared position. exercising). Biofeedback is a procedure in 
which an electronic monitor is u.5ed to provide accurate and ongoing ftalback 
about a bodily response such as muscle tenston. The feedback enables che person 
to control the response (i.e., redu1.:e muscle tension} ~nd thereby reduce pairt 
Biofeedback routinely is used in conjunction wirh other relaxation methods. 

Relapse Prevention Methods 
People with arthritis often face challenging and difficulc situations such as a 

sevtre pain fl are. If nor dealr with effectively these situations can lead to a major 
setback or relapse that is characterized by increased depression anJ a sense of 
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helplessness (Keefe & Van Hom, 1993.) Relapse prevention training helps peo
ple anticipate and prepare for coping with such challenges. 

Relapse prevention training is introduced early in CBT tO help people develop 
more realistic expectations a.bout treatment and recognize early warning signs of 
relapse. Helping pat ients to develop a wrirr.en list of early wamlng signs ofl:ipses 
and S<:tbacb and ~pecific problem situatioru that in the past have uiggm:<l a 
rt:hpse con he lp them identify high-risk situations that might lead to o relapse. 
One of the most maladaptive responses to a high-risk sinmion is to stop active 
pain-coping efforts. Patients can list the pros and cons of continuing versus stop
ping coping strategies a!> a useful way to help them prevent discontinuing coping 
efforts. Roh: playing or behavioral rehearsal also is used to encourage people with 
anhritis to practice ways of responding to h igh-risk problem situations. During 
role playing, problematic coping strategies often can be identified and individu
als can practice altemative, more adaptive ways of handling the Situation. 
Another strategy used in relapse prevencion training is sdf-monicoring, in which 
people keep o:nck of key areas such as the frequency of practice an d early warn
ing signs of relapse. Relapse prevention contracls are rourinely used in CBT. 
These contracts clarify expectations for dai ly pmcrice and how the person will 
handle setbacks and relapses. 

Stress Management Training 
Another cognitive-behavioral approach found useful in managing arthritis pain 

is i:o include pain manngemenr as one goal in a broader cognitive-behavioral 
sLTe~ managemenr program (Parker et al., 1995.) In stress mamigement, people 
nre taught to identify stressocs, evaluate cheir own coping efforts, and develop 
new coping skills. ln addition to pain management, mess management for arthri
tis may focus on goals such as adapting to life change, optimizing social relat ion
ships, and managing emotional distress. 

As noted earlier, cognit ive-behavioral interventions are used concurrently with 
analgesic mcdi01cion in the management of arthrit is pain. 

Pharmacologic Management of Pain in Osteoarthritis and 
Rheumatoid Arthritis 

Recommendations in This Section* 
8. Analges ic and antiinflammatory medications are important in arthritis pain 

management but sh ould be w;ed concurrendy with nurritional, physical, 
educational, and cognitive-behavioral inter ven tions. (A ) 

9. C linicians i;hould consider efficacy, adverse side effects, dos ing frequency, 
patif!nt preference, and cost in selecting niedicatiou for pain management. 
(Panel consensus) 
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10. For the person with OA, acetaminophen is the medication of first choice 
for mild pain. There is little evidence that acetaminophen provides any 
benefit when peripheral inflommotion is a cousntive factor for the pain . 
(A) For the person with moderate to severe pain and or inflammation, a 
COX-2 selective N SAID is the first choice, unless the person is at sig
nificant r isk for hypertension or renal disorder. (B) In persons at 
increased risk for hypert.ension and edema, clinicians should use any 
NSAID cautiously due to the risk of exacerbating hypcrten,sion or edema. 
Nonselective NSAIDs should be considered only if the person i~ not respon
sive to or not able to take COX-2 ·selective NSAlDs and/or acetaminophen 
up to 41000 mg per day, and only aftt:r a risk analy"i" is done to determine 
the risk for a sigiiificant NSAID-indueed ga~trointestinal (GI) complication. 
H such risk factors exist, tben a proph ylactic agent such as a proton pump 
inhibitor or misoprostol should be given along with the nonselective NSAID. 
(B) The person at risk for a cardiovascular event should be given a regular 
low dose of aspirin (between 75 rng-160 mg per day), whether the patient is 
treated with a nonsclective or COX-2 selective NSAID. (B) 

11. The injection of intra,a1ticular glucocorticoids should be considered in 
those persons with OA who have significantly increased and inflammatory 
flare or extensive inflammation in one or a few jointll. Intra-articular glu
cocorticoids can be administered at any time during the course of the ill
ness. (B) Systemic glucocorticoids should not be used in persons with OA. 
T he injection of hvaluroaic acid supplements into the knee may be con
sidered in persons with OA and knee pain who are un responsive to aceta
minophen, nonselective, and COX-2 selective NSAIDs, or who cannot 
take these medications. H yaluronic acid can be administered at any time 
during the course of the illness. (B) 

12. Tramadol may be used alone or in combination with acetaminophen or 
NSAIDs for therapy at any time during the treatment of a person with 
OA wben NSAID s alone produce inadequate pain relief. (C) 

13. For the person with active RA, DMARDs are the first choice of phanna
cotherapy. (B,C) For the person who is receiving any of the five known 
DMARDs shown by radiograph to slow damage from disease progression 
(sulfasalazine, methot.rexate, leflunomide, etanercept, and i.nfliximab as of 
this writing), acetaminophen may be used as a concomitant medication for 
mild pain. (A) However, because RA is an inflammatory disease, many more 
patients will benefit from concomitant therapy with an antiinflammatory 
medication. A COX-2 selective NSAID should be used as a concomitant 
medication for the person with moderate to severe pain with or without 
inflammation, unless there are clear risk factors for exacerbation of renal 
disease or the medications are not tolerated due to GI complications. (B) 
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If th e antiiu flammatory medication and the DMARD provide iJ.1ad~uate 
pain relief, then acetaminophen i:should be added. (B) If GI ri:sk factors 
ex.ist, rhen a prophylactic proton pump inhibitor or m~oprostol should be 
given along with the nooselective NSAID. The person at risk for a car
diovascular event should be given a regular low dose of aspirin (between 
75-160 mg per day), whether treated with a nonselecrive or a COX-2 
selective NSAID. (B) 

L 4. Low-dose oral gl.ucocorticosteroids (less than 15 mg per day of prednisone 
or equivalent ab a single dose) should be considered for short-term use in 
persons with RA. These medications have been sh own to decreast: prv
~ion of erosions for the first 2 years. When oral glucocorticoids ore 
used, prophylaxis with a biphospbonate, along with calcium supplcmenta· 
tion and daily SQpplemental vitamin D to lower the ruk of glucocorticoid
induced osteoporosis, should be considered. (B) 

15. Intra-articular glucococticoids should be used in patients with intense flares 
of OA or RA as evidenced by high degrees of inflammation and t:ffu.~ion ln 
the joint ; they can be used at any time during the course of the illness. (B) 

I 6. Opioids should be used for patients with OA or RA when other medica· 
tions and nonp_harinacologic interventions produce inadequate pain cd it:f 
aod the pt1t!cnt's quality of life is affected by the pain. (B) Morphine, oxy
codone, hyclrocodone, or other mu ::igonist opioids, as a ~ingle agent or 
combined witb an NSAID or with acetaminophen, should be used for 
moderate to sevt:re OA or RA pain that has n ot responded to other treat· 
meats. (B) T he use of codeine and propoxyphcne should be avoided 
because of their side t:ffects and limited analgesic effectiveness. (B) 
•Pb.., noie: Recommcndatioru appear in hold l)pt 3S mcy arc dl~u~ in 1.be text. See 
Cl,.pU:r ll for ao cxplauatiufl d !he scrength of the evidence supportii~ tht rerommendatlm .. 

Analgesics 
Analge.c;ic and/or antiinflammatory medications are import.ant in arthritis 

pain management but should be used concunently with nu tritional, physical, 
educational , and cognitive-behavioral int.erventions. The following section 
discusses these medications, with an emphasis on the need to balance efficacy, 
adverse i;lde effects, dosing frequency, patien t preference, and cost in selecting 
mc:dicatioo for pain management. 

Acetaminopht:n 
Acetaminophen is an analgt:Sic and ancipyrecic without clinically useful 

peripheral antlinflammatory acciviq (Watson, Brookes, Kirwan, & Faulkner, 
2000). Pain at r..:sl and pain at night, symptOms associated with 3ignificant 
inflamm:1tion, :ire relieved more by the use of NSAIDs. First-choice use of 
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acetaminophen as an analgesic in OA has been common since Bradley, Brandt , 
Katz, Kalasinsk.i, and Ryan (1992) demonso-.ired that l g of acetaminophen four 
times a day Is as effective as ibuprofen at eicher 1.2 g or 2.4 g i:er day In the creac· 
menl o£ patients with OA of the knee or hip. In addition, acetaminophen is bet· 
cer tolerated th.<1n either dose of ibuprofen. Pincus et al. (200 I) demonstrated 
char 4 g daily o£ acetaminop'.-.en did not reduce pain as much as a combim1rion 
produce of d1dofenac and misoproscol (Archrorec 75 mg twice a day). 
Acetaminophen was becter tolerated within the GI tract in this study. 

Evidence of acetaminophen hepacotoxicity and the p0tcntial for renal damage 
is increasing (Barrett, 1996; Buckalew, 1996; Schiodc, 1997; U.S. Food and Drug 
Administration IFDA], 1997; Whitcomb, 1994; Williams, 1993 ). Acute overdose 
may cawe irreve1-sible liver Jamage. A recem prospective double-blind study 
demonstrated that giving 4 g of acetaminophen for 2 days to chronic alcoholtcs 
wa> no different rhan placebo in liver damage (Kuffuer, et al., 2001). This wa$ a 
sm~ll sample of pat ients and may not represent the population accurately. 
Therefore, caution is indicated (or patients who take acetaminophen ;ind drink 
!flOre than two a\coholic beverages (i.e., beer, wine, or spirits) a day. If patients arc 
ingesting more thnt"! 2 ounces of alcohol daily, the dose of acetaminophen should 
be decreased ro a maximum of 2.5 g per 24 hr (FDA). Long·tem1 use of act:ta· 
mlnophen may be associated with interstitial kidney damage or nephrirJs similAr 
to tpat rcponed (or 1.he parem agem, phenacetin, leading co chronic renal failure 
(Pcmcser, Whelton, & King, 1994). This effect of acetaminophen is likely to be 
:i very rare event. Note that there is a risk for both GI and liver toxicity with all 
OTC analgesics and NSAIDs when combined with routine h eavy alcohol use. 

The favorable risk-to-ben efit ratio for acetaminophen in patients with mild pain 
who derive benefit warrants the continued use of acetaminophen in those 
patients. IL is important for clinicians to ascertain that the patient has given the drug 
an adequare trial for several weeks of at least 2- 3 g of acetammophen per day before 
a:.stun!ng that the treatmem is ineffeccive. Pariems ar high risk for Uver damage 
3hould be monitored every 6 months to 1 year with liver funcrion cests (LFTs). 

Nonstcroidal Antiinflammatory Drugs 
NSAJDs are among the most commonly used medications, with an estimated 17 

million people in lhe Uniled Scares using chem on a daily basis. The proponion 
of older people u:sing them i3 approximately 3.6 time$ higher than younger people 
(Baum, Kennedy, &. Forbes, 1985). NSAlDs are effective in the tre:itment o ( 

iicurr. and chronic pain and in inflammatory musculoskeletal condi tions. The 
recent introduction of COX-2 selective NSAIDs has improved che risk-to-bene
fit rat io of NSAID lht:mpy in OA and RA in cerms of G I-tract complications. 

More Lhan ZO NSA!Ds, including aspirin and the COX-2 selective NSAIDs, are 
available in the United States. Table 11 lists these drugs by chemical subclass and by 
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generic and proprietary names. Several salicylates and thr~ nonseloctivc NSAJDs 11rc 
available as nonprescription medicat:ions. NSAI Os arc effective analge;ic and anclln· 
flarruna.tory agcna, b.it can have adver.;e effect.3 of varying degrees cf scriousnCM. 
Rt:poned adverse events with nonselective NSAIDs are more frequent th:in with any 
orhcr prescription meJicarion class (Table 12) (&.nice, Zahin•b, Pettitt , Maniadaki<, 
Maura.th, & Golilitein, 2001; Gabriel & Matteson, 1995; langnian, 1988). 

Commercially available NSA!Os vary in cost by a factor of seven. 
Nonpre!'Criprion NSAIDs (e.g., ibuprofen, oaproxen sodium, kecoprofen) are as 
effecrivc as prcscriplion NSALDs when given in aiuivalenc d~s. The person's 
past response, cost, and dosing frequency should be major criteria when select· 
ing from among rhe available :KSAIDs. 

Mechan ism of a.ction. NSAIDs inh ibit COX, the enzyme that catalyze' the 
synthesis of C}clic endoperoxides from arachidonic aci<l to proinflammatory and 
orher fo rms of prostaelanciin s (Simon, 1992). In the gastric mucosa, 
prostaglandins promote the generation of a prorecrive barrier of mucous ;ind 
bicarbonate, decrease the synthesis of gasrric acid, and stimulate production of 
glut.athione, which scavenges ruperoxides and promotes blood flow to the gaitric 
mucosa (Scheiman, 1996). Prnsraglandins modulate intrnrenal plasma flow and 
electrolyte balance in rhe kidney (Schlom.lorff, 1993 ). The abihcy lo inhibit 
COX vadl:S mnong NSA!Os. There is no evidence, however, lhal curre l ~1 rcs the 
degree of COX inhibit ion with antiinflamrnatory efficacy in individual pntienrs. 

Two i~oforms of COX have been identified: cox.1 :ind cox.2. cox.1 is COil• 

stirnrivc (i.e., normally presenr) in the gastrtc mucosa and is involved in the pro· 
duction of prostaglandins that generate the protective barrier in the gastric lumen. 
It also is important in modulating the extent of gastric acid production. Inhibition 
of COX-I act ivity is a major cause of rhe GI toxicity of NSAIDs. OOX-1 also is 
involved in production of prosraglandins that act in the renal parcnchyma, and it 
Is the only available l:>omnn In platelets. COX-l is consricutive in renal and cen· 
tral nervous syi.cem rissues, but of clinical importance, it is highly inJucible (pro· 
duced) at 6ites of pain and inflammation. The ideal NSAID would inhibit only 
induced mx.2 and exert no effect on constitutive C'OX-1 (Simon, 1996). 

Several nonprostagla.ndin-mediate<I mechanisms of action have been demon· 
scraccd for the NSAID.i (Abrarruon & Weis:.man, 1989). NSAl Ds reduce the 
expression of L-selecrin, thus affecting a crirical step in the migration of granu· 
locytcs Lo sites of inflammation (Diaz.Gonzalez et al. , 1995). In adchtion, 
NSAlDs m vitro mhibit inducible nitric acid synthetase, which is associated 
with increased inflammarion (Amin et al. , 1995). The clinical significance of 
nonprosraglandin·mediatcd processes in inflammation is unknow11. 
Nonacetybted salicylatcs are weak inhibitors of COX, but clinic:illy appcnr to 
inhibit infl::immation and pain as effectively as some NSAJDs (Riechman & 
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'~ (NSAIDs) Used to Treat People with Osteoarthritis, RM:amatoid Arthrttis, 1nd ~
l~':f r"'.Ti'.'.'""a:-:bl-e711-:-.-=o:-osa_ g_es_o-:f-:A-ce-=t-arn1-=-no-p7he_n_an--:d-::N:-ons- ter-o-=1-:-da-:-1-:-Ant--:::li-nf:-l111R11--a-t1-rr_o_r_ug_s----. 

Juvenile Chronic Arthritis 

.ll Usual 24-
Hwr Dose 

Medlcallon (Trade llamr) Range (adults) 

Ace1Bml110phen 
(AnXln, f><Cel1"11, 
Panad<JI, rt171P11, 
r~o~ otf1!rs) 

I 2-4g 

I 

I 

Individual Dosage 
and Freq11e1cy (adulls) Usual DaHy FDA 

Usual Daily Dose Dose (chHdren) Approved 
Dosage Frequency (11g/kf/Z4 hr) use 
'325-GSOllY,I I Q4h I0-15mg/ !RA.OA. 

1

650 mg-1 g 

1 

q.l.d. kg/q H hr ~. JCA. 
(rraximum I ST 

I g/24 hr) . 
Nonselective NSAIDs 

Carboxyllc Ac~id=Derivativ-,,......,,-es----

(nllcytic acid dllflvatiws) 
Asprin 1acetylsalicyfic 600-1,500 mg q.i.d. I 00-100 m;Vltg/ AA. OA, 

t'~ acid) (Multiple) 24 hr/+ t.i.d. "5, JCA, 
b~ ; -------t-----+----+---+-----~ST _ _ _ 
'A BuffDrcd aspirln 2.4-6 g 6o~1 .soo mg q.i.d. B0-100 mg/kg/ PA. OA, 
: '1 (Acrlptlon, Bufferln, 24 hr/+ t.l.d. /.S, JCA. 

.. 

others) ST 

Enterlc-coated aspirin 2.4-6 o Ei00-1,500 mg q.i.d. sr>-100 mgll<g/ RA. OA. 
(Multfp/8) 24 hr/+ U.O. AS, JCA, 

ST 
Choline maonesium 1.5-3 g 500-1,000 mg ti.d. 50-e5 mgllcg/ RA, OA, 
trisalicyiate (Tricosol, 
T'rlflsatq) 

750-1,500 mg b.i.d. 24 hr + b.i.d. pain, JCA 

Di11un1Sal (Dofolid) 1-1.5 g 

Salsalate (D'isalcid) 1.5-3 o 

Proploalc Acid Derivatiwes I 

50()-750 mg b.i.d. 

75<H ,500 mg b.i.d. 

RA, OA, 
AS, JCf\, 
ST 
RA, OA, 
AS, JCA, 
ST 

Fenopro'en {N.Jlfon) 1.2-2.4 g 3Cl0-600 ITTJ L'.d. RA.OA 
Rurbiprofen (Ansaid) 100-2CO 11111 50-100 mg bJ.d. RA.OA 
lbuprofM (Adi.fl, 
Motrin, others) 

12-3.2 g 
('or pain) 
2.4-32 g 

(for inflanvn· 
atioo) 

OTC: 200--
400 mg 
Rx: 400, 60). 
800mg 
Maximum: 
3,200 rug 

qJ.d. 30-50 mgflg/ RA. OA, 
24 hr+ lid. JCA 

lid.- (nmdrrum 2.49' 
q.i.d. 24 hr) 

Ketoprolen (Orud/s) 75-225 mg 25-75 mg ti.d. RA, OA 
~----~~+-~--+----+---+---~- ~~-

Naprollen ( llaprosyn, 500 m1r1 g 250, 3i5, b.ld. 10-20 mg/kg/ RA, QA, 
otllers) 500 mg 24 hr + b.Ld. JCA, ST 

Nap;oxen Sodrum 550-1,100 mg 275-550 mg I tl.l.d. RA, OA, ST 
(Ne1e, Anaprox) 
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Table 11. (cont.) Dosages of Acetaminophen and Nonsteroi•al Antllnfiammatory 
Drugs (NSAllls) Used t1 Treat People with Osteoarthritis, Rhnmatold Arthritis, and 
Juvenile Chronic Arttlrltls 

ltdlvidHI Dosage 
Uaal 24- and Fr~uency (adults) Usual Daily FDA 
Hour Dose Usual Da~ Dose Dose (chikl11n) Ap,roved 

Medication {!_nlhl Nill11Bl Range (adults) Dosage Requency (mg,tut24 hr! Use 
Nonselective llSAl>s 

Aceuc Acid Der!Vallns 
Oiclolcna:3 150-200 mg 50mg ti.d. 1-4mglkg.I RA, 0A. 
(N Mllrrl.ec, VoWl!n, 75mg b.i.d. 24 hr+ b.l.d. IS 
Olflets) 

E1odolac (LO<Jine) 4*-1,200mg 2oo-300mg bi.d., 15-20m~g/ OA, pain 
Maximum: l.ld ' q.i.d. 24 hr+ b.i.d. 
1.:no mg 

lndometllacrn <200 mo 25-50 mg Ud. or 2-3 mg/kg/ RA ,OA, 
(lndocln, fndocin SR) rarely qi.d. 24 hr+ b.l.d. G, AS, 

>150 mg {max 200 JCA 
mg/24 hr) 

Sulimac (Clinorif) 300-400 mg 150, 200 mg q.d . 3-4 mg/kg/ RA. QA, 
b.i.d. 24 hr ... b.l.d. PS, ST, G 

Tolm31ini f ofeciln, 800-1,800 mg 40-0, 600, ti.d. 16-30 mg/ RA, QA, 
rotectin D ~ 800 mg kg/24 hr+ AS, JCA 

Ll.d. 
Fenamall!S {ant/lraniliC aCitls) 

Meclofenamate 50-400mg 
(Mcclomen) 

50-100mg t i.d.-q.i.d. RA, OA 

Mefenamic acid 
{Ponste/) 

1.0-2.0 g 250 mo Q.i.d. RA. QA 

Enouc Acid DerlvaUves 
Meloxlcam 7.5-15 mg 7.Smg (OAI q.d. OA 
{Mable) 15mg (RA) Q.d. Not 

approved 
Phel1/1bwzoneb <600 rn;J 100 mg ti.d. up to Severe 
(Butizo/idin) 600 mg aithri1is 

Piro>Clcam (FekJer.e) 10-20 mg 10, 20 mg q.d. 0.25--0.4 m!>' 
kg/24 hr q.d. 

RA,OA 

Na!*th)'lakanones 
llabumetone 
/Re/2fenJ 

1.0-1.5 g 500mg b.i.d.up 
to 1.5 g I RA,OA 

COX·2 Selective NSAIOS 
Cele<:oxib (Cslebrox) 200-400 mo 1100, 200 mg IQ 12 hr. 

200 mg Q.d. 
RA, OA, 
acute pain 

nofecoxib (VIOXX) 12.5--25 mg 12.5, q.d. ~ctvoric OA 
25 mg pain 

150mg Q.d. (acule Acute pain 
pain) 
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Table 11. (cont.) uosages of Acetallll•otbe• and Nonsteroldal Alltllnflammatorr 
D,.gs (RSAIDs) Usd to Treat People with Osteoarttvltls, Rhe111111told Arthritis, anf 
Juvenile Chronic Atttwltls 

Usual Daily FDA Usual 24-
Hour Dose 

Medli:at101 {Trade N•mtt) Range (adulls) 

lndlYidual Dosage 
and Ftequency (adulls 

USUll Dally Dose 
DOsage Frequency 

Oese (children) Approved 

_ v_a_deco_ xi_b _(Bextra. __ ~__._1 10 mg 

11.Mgtair,g 

10111;1 I Q.d. 

(mg.tg/2A hr) Uta 

IRA.M 
acula paln 

OffltlnyOUi&'Oflll ll.n tN: lllilhdmm tom WtrJr.cn:i<t 8'181a/Jili:y <M ID ~ ~ 4,. This is btwm d 3Clf· 
oos. /Xhflllll/y IJi!..dm:rilg laxiCJ11 (i.B, b!orD dy.uasias}. I is a po~;:t and e~ti'r'e f.ISAJO II-JI has 1 IP',J/'ef ~ 
ol/Jo¥1m1MY (~a)c.d #kJusiDrrfse srcr/Sllm most re~ NSMJs. It is rr.Jy 1Y.111abl8 In llXMW".llOOllS/y 
WllpOilnd«J do$4gt flfTllS. 
Kty: AS" lll/l.Ylosirc !IJOrldylilis G. (ll)IJL JCA= Jl.!l'f!f'lllecl!ronir. dl/J>Jilfj, OA = ~tis. A4 • rt~ Vihrilis. 
sr = wr iiss111 ini4'J' 

Lechner, 1979; Bombardier, Peloso, & Goldsmith, 1995). Nonprostaglandin· 
mediated mechanisms may help to explain these clin ical effects. 

Adverse effects oLNSAIDll. The most corrunon adverse effect of non~elecrlve 

(not COX-Z 1K:!ecti.ve) NSAIDs that have been documented arc GI intolerabil
ity problems including dyspepsia, abdominal pain, anJ nausea. Gast:roduodenal 
mucosnl damage, such as GI ulcers, bleeding, perforation, and obstruction, also 
is common ( 1 %-2% ulcer complications, 2o/o-4% ulcer complicat ions and symp· 
tom.atic ulcers). Because platelet aggregation-mediated blood clotting is inhibit· 
ed by COX·l, but not COX-2, use ofCOX-2 selective NSAIDsalso reduces the 
risk of Gl bleeding. Nephropathy can occur with either the COX-2 selective or 
the nonselcctive NSAIDs. Toxicities of these medications are consistent with 
their believed mechanism of act:ion, i:he inhibition of prostagfandln synthesis. 
Table 12 li.m poten tial NSAJD toxicities. Table 13 lists dinicnl ly significant 
adverse events that occur with specific NSAIDs. NSAJD gastropathy and 
nephmpothy can be minimized by using the medications cautiously in patients 
with increased risk of GI and renal disorders. Good hydration is essential co min· 
imizc renal risk. Risk faa:on for adver~ kidney effects include serious bemody
namic compromise such as hemorrhage, dehydration, moderate co severe con
gestive heart failure, excessive diuresis, and cirrhosis with or without ascites. 
Volume-depleted individuals, such as women who expenence heavy menstrua
tion and people who per5plre excessively due co unusual exertion, are at 
increased rbk as are individuals with inrrinsic kidney disease. Older people with 
intrinsic renal disease are et increased risk of adverse renal effects from 
NSAIDs. The recent introduction of COX-2 selective NSAIDs (described 
lacer) provides medications chat are as effective as nonselectlve NSAIDs, but 
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Table 12. Adverse Reactions In Nonselecttve Nonsterolllal Antllnflammatory Drugs 

Gastroinlt$tinal 
• Nausea, vomiting, dyspepsia, diarrooa, constipatloo, abdominal cranps 
• Gastric mucosa! 1m1auon, s~rtttal erOSlons, oeptlc alceratlon, increased fecal blOOd, wasting 
• t.1apr gasl!oinlestinal hemorrm~. penetrating ulcers 
• Erosio11; induce •diaphragm' development in small bowel 
• Hepatot>xio.ly, hepatitis, lulminant h~tic failure 

Renal 
• Glooierulopalhy, interstitial nephritis, alterations in renal plasma blaod low eading to a fall in 

glomenilar filtration rato, intafcrcnoe vlitll naturesis induced by diuretics, edema, and inhibition ol 
rennin release leadi1111 to cha1gcs in water and electrolyte balance 

• Alteratians in tubular lull:lion 

Hematologic 
• Decreased pliJle~ aggregation posslb~ leading to bleeding, oozing gums, ~tedliae, anemia, mw-

row suppression. Coomb's positive anemia 

Celllnl nervous aystem 
• Headacho, diui1ess, conlu:;ion, hallucinations, depersonaliZatlon reactions, tlepresslon, trerror 
• Aseptic meningitis. Unnitus. vertigo. Muropathy, toxic amblyopia. transient transparent corneal 

depasits 
• Seizures 

Hvpersensllfvlty 
• Asthma. asthma/urticaria syrdrornc. urticaria, rashes, photosensltMty, SteV11ns-Johnson syndrome 

RBSpiratory 
• Bronctiospasm, laryngeal ooema, shOnness ol breath 

Canllovascular 
• Increased blood pressure, may reach hypertensiVe tevelS 

Drug interactions 
• DruJ in1eradions such as displacement of oral tM>oglycemics and wartarin from protein bindi~ 

&itos an1 from citos of melabolism 
• lnttlferes with the actions of beta-blotkers, ACE irhlbnors, and sone d urebcs 
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r'. l; ',., Tallle 13. Cllnlcally Significant Adverse Effects a1~ Costs of Acetaminophen and 
Nonsteroldal Antllnflammatory Drugs (llSAIDs) in Adults 

Clielcalfy 
~1 24·Hour Cost for 3G-Day Slgnllk:ant 

Medlcallon AVerage SUpplY' frequent Special 
(Trrdo Namt!I) Dosaga• Lowest Highest Adverse Events" ConsiderelloM 

- -A.cm ml 110phe n 3.0 g S39 $268 GI, HEN, HY, R Risk-benefit should be 

I:. 
(Anacin, EXcedril, considered wten !DI· 

t 
. Panadd. Tempr1. lowina med1ccl condi· 

Tyj]nol, others) t.Ons exist alwholsm, 
/,; hepabC dise3Se, viral 
h teoatitis. ohenytke-
1tr~ I tonuna. nnaJ funcilon 

l·i 
inpairment 

Nooselective NSAIDs 
Carbexyllc Acid C01tmind cations for 
Derivatives all salicylates: 
(salicylic acid Bleeding ulcers, 
derivatives) hcmophili.l, ongloede· 

ma. nasal polyps, 
' < associated with asth· 

'f: i.· ma, thrombocytopenia 

:I'~ ' . consider risk·benellt 

· .. ·~l 
with following medical 
mndiions: anemia, 
mmpromised cardiac 
function, hypertension, 
gastrltls, gout, pepUc 
ucer. hepatic or renal 
function impairment 

Aspirin 4,200 mg $3 S12 GI, HEM, HY, 0 More ulcerogenic lhan 
[•. (acaiytsailcyllc aher sallcyfates, 

acid) (Multiple) associated wllll Reye's 
9;ndrome. broncho· 
spasm In asthmatics 
Oder people may be 

t more suscep:!ble to 
I toxic etteds due to de-

:1 
creased renal lunctloo. 

Mered aspirin 4,200mg $4 $15 GI, HEM, HY, 0 Same considerations/ 
(AcrtJlion. contraindications as 
Butfenn, others) ' ror all salicytales 

Enteric-mated 4,200 mg $7 $19 GI, HEM. HY, 0 Same considerations/ 
asp'rin (Mult/plo) 

~· I I 
contraindications as 
for all saticylates 

I ~ 
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Table 13. (cont.) Cllnlcally Significant Adverse Effects and Costs of Acetaminophen 
and NonsteroiUI Antllnflanmatory Drugs (NSAIDs) in A•111ts 

Clinically 
24-Hour Cost far 31J.Oay Sitnificant 

MedlcaUon Arerege Su2~!t f11quent Spedal 
(Trade Name) Oosa1e* Lowest Highest Adverse Events' Considerations 

Cholne I 2.2somg $62 

l 
--

S63 GI, R Same considerationS/ 
magnesium contraindicatllns as 
ttisalcylated tor C?JI salcyJates 
(Tttoso( rrffisit!BJ 

Diflu~isal 1.250mo $66 S87 CNS, Gl,O Less likelif than other 
(Dolobfd) HSAJ03 to ineretUo 

presurgical bleedklQ 
and to increase b.eecl· 
ing time 
Higher risk than other 
tlSAIOs In pallenl with 
renal impalrmenl 
Possibility of Reya's 
Syndrome in children 
and a<101vsoen1s w1111 
acute febrile disease 

Salsa late 2,250 mg $7 S36 GI Same considerations/ 
(Olslicld, others) contraindications as 

tor all sallcylates 

Proplonlc Acid :'>Rlsk-1Jen8fit for all 
DerlvatiYet HSAIDs should be 

considered when the 
lollowlng medical 
problom1 exist: eath· 
me, anemia, compro-
11lsed cardiac lune· 
tlon (CHD), edema, 

I 
•vl*tension, 11nal 
or hepatic impair· 
11ent, GI diseases, 
CHF. dla~etes. SIP• 

I sis, •emophMla, SL£ 
FenoprOfen 1,800 mg $40 $46 CNS, GI. R, HY. 0 Muscle cramps or 
(Nalron) pain not related to 

tond'tlon being tmt· 

--- ed rre:t oxur. 
Aurblprolen 
(Ansa/CI) 

150 nr.l $49 S53 CNS, 61, R,O Bloody or cloudy 
urtne. pantul & Ire· 
quent urlnati«I may 
occur. 

Ibuprofen 1.800 mg $4 $28 CNS, Gl, O May cause stomach 
(AIM/, Motrfn, (for pain) bleeding In Individuals 
others) 2,800 mg (for $6 $43 who consume large 

lnflammatlon) amounts of a •coho I. 
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Table 13. (cont.) Cllnlcally Significant Adverse Effects and C11sts of Acetaml1ophen 
and Nonst•oldal Antllnflam11atory Drags (NSAIDs) i1 Awlts 

Clinicall~ 
24-Hour Cost for 30·Day SllJllflcant 

Medlcatloft Average S!!J!~I~ Fnquent Special 
(Trado Nano) Dosage' Lowest Highest Adverse EventsC Consldeiatlons 

Ketoproten 150 mg S14 S&4 CNS, GI, A Bleeding Iron ree1urn 
(OrJVBifJ mavoccur. 
Na pr oxen 875 mo $69 $82 CNS,61, R. 0 Ringing or buning in 
(Ec-naprosyn. ears can occur. 
Na{JT)Syrt, Oltler'S) Shortness or brealll or 

-- troubled breathing 

• Naproxen Sodlun 825mg $46 $5d CNS. GI. R. 0 IOOr1 rapd onset but 
(Alm, Anaprox) similar attivity as 

nal)roxen 
AtelicAcld 

Oerlwllves 
OiclofcnacG 175 mg $95 $106 CNS, Gl, R ~May precipitate 
(N Arthrotoc, acute attack of 
Voltaren, others) hepatic porpbyrla 

=>Blood dyscrasiu 
and bone marrow 
depression may be . Induced or exacer-
bated 

Etooolacd 600 mg S132 $151 CNS, GI, R,O Use Tilth caution rn 
(Lodlne) people w;th impairad 

renal and hepatic lune· 
tton, nean 1a11ure, 
those on diuretics. 
older patients 

lndomethadod 137.5 mg $31 S64 CNS.GI. R, 0 ~May awavate 
(fnt10Cfn. llese clllldltlons: 
fndocinSR) epilepsy, depm$1on 

1r ot-er psyctliatric 
4lsturbances, 
Partcin5on's di5eao ---

Sullndac 350111!.J S58 $72 CNS, Gl,O Use with caution when 
(Cinoril) hiS!ory ol renal calcu· 

11/S and in ccnjunction 
with adequate fluid 
illtaka 

Tolmetlod t.ooo mo $102 S142 DI. CNS. GI. HY. lncrmsed blood pres-
(Tolectin. R, 0 sur&-may reach 
Tolectin OS) hypertenslw levels, 

muscle cramps or 
pain may occur 
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Table 13. (cont.) Clinically Significant Adverse Effects and Costs of Aceta11lnophan 
and Nonsteroidal Antiinflammatery Drags (NSAIDs) in Adults 

Clinically 
24-Hour Cost for 30-0ay Significant 

Meditation Average SUJ!~I~ frequent Speclal 
{Trade N1trie) Dosage' Lowest Highest Adver.;e Events• Canslderalions 

Fenamates 
Meclolena!Tlate 275mg $38 $294 CNS,Gl,O 
(Mee/omen) 
Meli:namic acid 2500 mg $401 GI Hypoprothrombinemia 
(Ponsle/J when prothrombin 

activity is 10%-20% 
of normal-increased 
risk of bleeding 

Enolic Acid 
Derivatives 

Meloxicam 11.25 mg $97 Gl,R Should not use when 
(Mobic) nasal polyps associated 

with bronchospasm, 

- - af4)irin induced present 
Phenylbutazonee <600 mg $10 $42 HEM Hgher risk of blolXI 
(Butazolidin) dyscrasias than other 

NSAIOs, especially in 
older adults 

PiroXicam 15mgqday $53 $63 GI Nausea, abdominal 
(Fe/done) cramps and espigas-

tric oain may occur 
tlaphlaylkanones 

Nabumetone 1,250 mg $108 CNS, GI, R,0 May be no safer for Cll 
(Re/a fen) tract side effects than 

other nonselective 
NSAIDs .. 

COX-2 Selective NSAIOs - --
Celecoxib 300 mg $134 R, CNS, Gl, O Contraindicated: 
(Celebrex) severe hepatic impair-

ment; all erg le reaction 
to suttonamides and 
aspirin; preexisting 
asthma; use w~h 
extreme caution if 
prior history ol ulcer 
disease or GI bleeding 
Okler adulls-adverse 
effects higher in older 
adults but safety and 
efficacy not different 
from younger 
patients. Lowest effec-
tiVe Close Jor snonest 
duration is recom-
mended to minimize 
risk of Gt ulceration 
and bleeding 
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Table 13. (cont.) Cllnlcally Sl9nlflcant Adyerse Effects and Costs of Acetaminophen 
and ftonstereldal Antllnfla111nator, Drugs (NSAIDs) 11 Adults 

Clinically 
24-Hour cost ror 3D·Day Signillcanl 

Medication Ava rage S•l!l!I~ F,.quenl $paclal 
(hd1Name) Dosa!J88 lowest Highest Advene Evenls" Considerations 

Rofecoxib {VIOXX) 18.75 mg $118 R. CNS, 0/, 0 Con'ralndlcaled· 
advanced renal dlS-
ease; aslllma or Clller-
gic lype reactions to 
aspl~n or ot!ler 
NSAIDs 
Use with oxtreme cau-
lion if pror hlslol'J of 
u1ce· Clisease or GI 
bleeding use with 
cauton in fluid reten-
lion, hypertension or 
heart !allure - --Valdocoxlb IOmg ApprovtJIJ by t!to FDA 

(BEXTRA) November 2001. Not 

·-~ 
yet on the market 

•For mtd/i:dHIJ(I$ wflh a ra111JJ of /llera{1iUlk:dos3fl£S, rile mkfpoirJ /Jelrlf!IJ(I rtle lowest and tig/16JJ closes was tMd to FIJl;XIT 
${111/ M lllCfJ{JfJ 24-llOI.( dos8. 
aArerl{t Mloiesdle pike, Risi Or/a 6iliik Prire COOClc PC (J;/y 21J01) Casis for lowest 2/ld hightsl prre rw unit WllfB cal-
cwa/F.d based on !he a'.frage 24-l!OtJt rfos:lfP when t/lere is ITIOfe than one manuf1C1u1e1. If mere m only one t:effV}al1/ //Iii 
{JfOdlJCtd tho mcd'e1tioo, ody IJIM 'wl w.JS ro(}Otlcd. All costs nrt rotJllded lo IM nearest <lcl/IJI. 
cusp 11 Vol. I, 0ruri fnbmldion fiJI 1116 Hl13lb Gire Pto/essrmat. 2001. ISBN 1-56363·331·0 
6Lono 8Cling 
'f'llt1nyt:wtAzoM 1'4s bse11 wJhdrdl'ITI frrm CMtmuciaJ ~vai/rJJilily <kJtJ Kl ~t«<fly d~ use. This i3 becduse of u1iC11A 
f)(,/elll10lly l~tlveaMlg lot icily (i.e. blood <f/S«asias). ff is a flJ/fllf and eitec1Ne NS/VO ror his 1 hlf)hef lncldetlr:.e of 
llo/11 mror (dys{J(!J$ia) a1l1 SBriolis ad'iflS/J iilf}(i/S ltla'I fflfJ!1 (1!Jlfjf N$.Af0s. It is ont1 av;Mbf~ ia t)f811l(Xn1/ously com-
(/Ollnrlt:d OOJ/lge ffl{RIS. 

K~: The fol/owina s;rrtlols llNfl 11.a an ai!velse fi'ed txCUS frrJ1U8!1<'tt ~9$} l+i!fl lht spet)fic dnJQ: 
CNS. "'1lnl nCIWJ'JS ryshtr1; CV= C61Ji01'3SCIJflf; GI= ga.<11oit1estml, HEU: hefmldO(/c, HY~ frrpemt1St1/vh;: R • 
rf!flilf,O•olllflf 
:) = Ma/or cliniul sonificane1 

thAr have Im risk of gastroduodeaal mucosa! damage or bleroing. There is no 
evidence that COX-2 selective NSAIDs produce any Jes; renal toxicity than 
nonseleaivc NSA!Ds. 

NSAID u~e in OA. Half of all NSA1Ds used by older aduks in chis counrry 
are for pain due co OA (flynn, 1994). There is no evidence chat any NSAJD 
improves or alters the pachophysiology of joint desuuccion In OA. There are 
some data on certain NSAlDs such ai; indomerhacin that indicate: the drug wors
ens cartilage metabolism, thus accelerating cartilage damage in OA. 111cy do 
reduce pain, decrease the gel phenomenon, and improve funcrion in OA 
patients, but it is unclear if this is due to anciinflammatory or analgesic activity 
(Murray & Bracer, 1990). An unresolved question is whether NSAlDs (either 
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COX-2 selective or nonseleccive) are superior to acetamiaophcn for OA pain 
re lief. Thfa question is important considering the toxicities of NSA!Ds, especial· 
ly la o lder pacicms. 

NSAID use in RA. NSAIDs eifectivdy reduce che pain and inJlamm(ltion due 
to RA. Some invescigatotS suggest that NSAID therapy also may affect the 
underlying pathophysiologic mechanism of RA as evidenced by significant 
reduct ions in rheumatoid factor (RF) levels :md C reactivt: pro1ein (CRP) levels 
observed in clinical trials (Cush, Lipsky, Postlethwaite, Schrohcnloher, Saway, & 
Koopman, 1990). There is, however, no evidence ro suggest that NSAIDs arc dis
ease modifying. Therefore, drugs that are disease modifying {Dl\1ARDs) and 
that have been shown to reduce pain (e.g., suJfa5alaiine, methotrexate, 
lt:flunomide, ctaoerccpt, infliximab) are the drugs of first choice. The COX-2 
selective NSAIDs should be used as additional analgesic and anrlinflammato· 
ry agents if needed, unless th., patient is at increased ri~k for :iignificant hyper· 
tension or renal disease or docs not respond to COX-2 selective NSAIDs. In 
eitlwr of these cases, the nonselective NSAIDs should be considered; howev
er, the effecrs on hypertension or the kidaeys may be the same. 

Efficacy and safety of COX-2 selective NSAIDs. The discovery of COX-2, a 
second isoform of COX, le<l to the development of NSA!Ds with the same anal· 
gesic and antiinflammatory activiry as nonselective NSAIDs wi1.hout the inher· 
ent ri~k of gastroduodenal mucosa! damage and impaired platelet aggrega1ion 
mediated by the inhibition of COX-I. COX-2 8elective NSAI Ds also appear to 
have no effects on platelets at efficacious therapeuric doses because COX-1 is the 
only pro~caglimdin isofonn in che plate!et. The first COX-2 select ive NSAID, 
celccoxib, impro1•ed pain and inflammatio n as effec tively a& na.proxen (500 mg 
twice a day) in ~hort-ccrm therapy (Simon et al. , l998). There were no plarclct 
effect~ or evidence o { upper GI mucosa! damage after 7 days of therapy. Cclecoxib 
at any dose had an incidence of gasa odundenal ulcers 3 mm or larger, which was 
no different from lhe effects of placebo, whereas participants treated with 
naproxen (l ,000 mg per day) had ulcers greater than 3 mm with obvious depch. 

Srudies of the second COX-2 selecrive NSAID, rofecoxih, in pa tients with 
ocure pain demonstrated that 25-50 mg produced pain relief within 45 minutes, 
was consistently better than placebo, and was as effective and had a longer durd· 
tion of action than ibuprofen (Ehrich, DaUob et al., 1999). Both rofecoxib (IZ.5 
and 25 mg) and celecoxib ( 100 mg twice a day or 200 mg daily) have been shown 
to be as effective as ibuprofen (2.4 g daily), diclofenac (150 mg d:ii ly). naproxen 
0 I? daily), and acetaminophen (I g c.laily) in the crearmcnt of a heterogeneous 
populat ion of patients with OA (Cannon, 2000; Ehrich, Schnitzer, Kamin, & 
Olson, 1999; Silverstein et al., 2000; Zhao er al., 1999). A recent study (Geba, 
Weaver, Polis, Dixon, & Schnitzer, 2002) demonstrated chat COX-2 selective 
N ' Al Ds are superior to acetaminophen for moderate w severe pain. 
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reatcnem response is similar to responses observed with nonsele<:tive NSAIDs 
roanY randomized clinical trials conducted prior co introduction of the COX-

1.jgents; about 35% of all patients do not respond. According co Simon et al. 
.9), in the treatment of patients with RA, celecoxib (100 rng twice a day 

/or 200 mg daily) was shown to be as effect ive as naproxen ( 1 g per day) and 
jclofenac (150 mg per day). Celecoxib was approved by the FDA for the treat· 

1~nt of rhe signs and symptoms of RA, and rofecoxi b is in clinical trials to decer
"ne its effectiveness in treat ing RA pain. 
When evaluated in both short-term and 6- to 12-week efficacy trials in OA 
tient~, celecoxib and rofecoxib were equally safe. Each caused dyspepsia, 
dominal pain, and nausea slightly more frf(fuently than placebo but less fre
encly than nonselective NSAIDs. Clinical trials demonstrated a decreased 
cidence of upper G I mucosa! damage with the COX-2 selective agents as mca-
ired by endoscopy. Similarly, clinical trials demonstrated that the COX-2 selec

tive agents are safer than nonselective NSAIDs in production of ulcers as mea
red by end0.$copy. Randomized controlled trials (RCTs) wilh large sample sizes 
ave demonstrated that 50 mg rofecoxib four times a day (2-4 times the trear-
1ent dose in OA) (fumbardier et al., 2000) and 400 mg twice a day of celecox· 

(2-4 cimes the neaonent doses of RA and OA, resp~tively) (Silverstein et 
a l., 2000) produced Z-3 times fewer symptoo1atic ulcers and ulcer complications 
(e.g. bleeding, perforation, obstruction) than did 500 mg twice a day of napmx
en or 800 mg three times a clay of ibuprofen, rcs)X'Ctively. 

RCTs of both COX-2 selective NSAIDs showed that at dose~ used to treat 
OA, the incidence of hypertension and peripheral edema was rhe same for rofe
coxib and celecoxib as for nonselective NSAIDs. When celecoxib was use<l to 
rrear RA there was no noted increase in pedal edema or hypertension at doses of 
100, ZOO, or 400 mg twice a day (Simon et al., 1999). The use of rofecoxib at 50 
rng per day for longer than 5 days caused a 6.3% incidence of peripheral edema 
and an 8.3% incidence of hypertension. Preliminary studies of 50 mg of rofecox
ib daily for 6 weeks in the tr~atment of patients with RA demomtraced no 
increased incidence of either hypertension or peripheral edema (Schnitzer ct al., 
1999). Until data are obtained from patients who are at ri8k for renal complica
tions, it would be wise to avoid COX-2 selective medications as well as nonse
lective NSAID therapy in. patien~ with a creatinine clearance of less than 30 ml 
per minute. 

There have been concerns that inhibition of COX-2 without inhibition of 
CO:X· 1 might lead co an increased propensity for thrombosis in patients who are 
at risk. The two large studies of GI complications for rofecoxib and celecoxib 
(Bombardier et al., 2000; Silverstein et al., ZOOO) partially addressed this issue. 
In the approximately 8,000 patients with RA who were treated with rofecoxib 
50 mg per day or naproxen 1,000 mg per day, there was a statistically significant 
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increase in nonfatal myocardial infarctions (Mis) in parients treated with rofc· 
coxlb compared with those treated with naproxcn (0.5% with rofecoxib and 
0.1% with naproxeu). Whether chis observation i.s due LO ca1dioproteccion 
afforded by the relatively long-acting NSAJD throush its effocts en the platelets 
or was due co :i prothrombotic tendency of rofecoxib is indeterminable by this 
study. The celecoxib study does not help to clarify the issue. In the celeoox1b 
study of approximately 8,000 patients with RA or OA, about 20%-22% of the 
patients were concomitantly on low-dose aspirin and about 40% of the patients 
had a history of cardiovascular disease. There were about the same number of 
patients in the rofecoxib study with a prior history of cardiovascular d isease, but 
asr irin at an\< d ose was not allowed in the mfecoxib vcr3us nap1oxcn study. ln I.lie 
cclccoxib long·rcrm outcome trial there was no difference in nonfatal Mis in 
patients treated with celecoxib 400 mg (2--4 times the t:reating dose of RA and 
OA, re:,pectively) ii' compared with patients treated with ihuprofm (800 mg) or 
<l iclofenac (75 mg) with or without low-dose aspirin. Both ibuprofen anti 
d iclofcnac have prominent COX-1 effects, but only diclofenac has a relatively 
long half-life similar to that of naprox.en. The similari ties of nonfat.di Mls in cele
coxib, ibuprofen, and diclofenac were observed only when those pacicnc.s not on 
a5pirin (about 7.8%) were analyzed (Silverman et al., 2000). 

We do not know from d1ese studie~ whedter there is an increased risk (or diu· 
ically $lgnificaot thromb06ill with COX-2 selective NSAlDs. It is clear that if 
patients are at risk for thrombosis, then low-dose aspiri1\ is the appropria rc ther
apy. When Ll1e patienr is rrcated with a COX-2 selective ornonselcc:rive NSJ\lf) 
is required, the low·dose aspirin should be taken along with the NSA!D. There 
is no eviden ce that long-acting nonsd ective NSAJDs arc cardioprotective. 

A sccondaJy analysis of data from previous studies suggested that there may be 
an increase of cardiac events in patients who use a COX-2 selective N::>A lU due 
to Its Inherent lack of effect on platelet COX (Mukherjee, Nissen, & Topol, 
2001). Drug manufacturers, clinical inve.5tigators, and ochers have criticized the 
meihods used in the secondary d ata nnalysis and questio n the conclusions. 
Clearly more information is needed before conclusions can be drawn. A prospE'C· 
tive trial would be helpful in evaluating and determining risk. Any patients who 
are at risk for a cardiac e \"ent and are treated with either a nonselective 
NSAID or a COX-2 selective NSAID should also receive low-dose aspirin. 

Meloxicam is marketed as a C'OX-2 selective NSAID but it has higher COX· 
I inhibiting effects than either celecox.ib and rofo::oxib at therapeutic dose;. 
That is, it may inhibit COX-l ac higher therapeutic doses (Dequeker er a l., 
1998). Thc:rc is evidence rhat mcloxicam is as effective as o ther NSAID& (Lund, 
Distel, & Bluhmki, 1998). In two short-term trial~ of the safety of meloxicam, 
lmgc numbers o f patients who were created demonstrated pain relief with mini· 
mal loxic effects. Because no patient was studied for more than 30 days, safety 
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with long-term use is unknown. There are conflicting data regarding the effect 
of meloxicam on platelet activiry (Panara et al., 1999). See Chapter II for a table 
of evidence on rhe COX-2 selective NSAIDs. 

Valdccox ib (BEXTRA) was approved by the FDA at the time that this guide
line was going to press. Valdecoxib is approved for pain and inflammation due to 
O A ::ind RA at a dose o f 10 mg daily. The FDA-appcoved labeling contains no 
reference to edema or exacerbation of hypertension. 

NSAID selection. At equipotent doses, the efficacy of all NSA!Ds is similar 
across patient populations, but responsiveness of individual patients "'ith OA 
and RA to specific NSAIOs differs (Cu;h, Jasin, Johnson, & Lipslcy, 199:>). This 
differential effect may not be as apparent when NSAIDs iire combined with 
other analgesics such as opioids. It is not possible co predict ao individual's 
rC3poruivcn~3 to a $pccific NSAID. Therefore, serial c:rials of different l\SAIDs 
at full doses for at least 2 weeks ru:e indicated for patients who do n ot respond to 
the first NSAID trieJ. 

NSAIDs ofLen are subdivided into chemical subclasses that arc listed in Table 
11. There is no evidence that any chemical subclass of NSAID is superior to uny 
other subclass. Individual NSAIDs within several of the classes may be better or 
more poorly tolerated by an individual patient. For a given patient, lack of 
response to one NSA ID docs not preclude a response to another drug from the 
same cht:u1ical :suhclass or co an NSAID from anoLher subclass. The determi· 
nunts of individual patient rcspons<veness to NSAlDs arc not understood. 
Possible reasons include variable absorption and bioavailability of lhe medica
tion; patient adherence to the prescribed regimen; other biological effects of the 
NSAJDs, which may be variaoly expressed; the meLabolism and excretion of the 
active agent; and perhaps genetic polymorphism. 

Clinicians should consider efficacy, adverse side effects of NSAIDs (espe
cially GI and renal), dosing frequency, patient preference, and cost when 
selecting medications for pain management. f"Ol" example, although aspirin Is 
incirpensivc, its frequen t dosing makes it inconvenient, and it i11 aMOC:iated with 
the high ebt incidence of adverse gastric effects. Dyspepsia rcsuh:s from contact of 
drug wirh the gastric mucosa. Enteric coaced aspirin reduces loc21 gastntis (but 
not systemic gastropathy) but absorpcion is delayed and often variable. Enreric 
coated aspirin also is much more expensive than compressed tablets. fraditional 
use and 1nd1cation-direcced marketing of specific NSAlDs often influence selec· 
cion, buc there is rnrely evidence to support that any one NSAID is better than 
another for such indications. 

Individual patient ch aracteristics may favor the seleccion o f a particul~r 

NSAID. For instance, in patients with a h istory of asthma, nasal polyps, and 
aspirin sen.sitivity, non~cetylated salicylates are safer than most other NSAIDs 
(Szczeklik, N iz:inko wska, & Dworski, 1990). It ls unknown whether the COX-2 
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selective medications will be safer. Close monitoring still is required because of 
the pottmtial for cross·sensitivit). 

Phrunlflcokinctic propcccie~ ofNSAlDs also influence selcct100. NSA!Ds with 
sho" time to peak serum concencration are best suited for treatment of ocure 
mtl3culoskelet3l pain because of their more rapid onset of action, and NSAIDs 
with loncer half-lives arc more apprcpriate for long·term use in people with 
arthritis. NSAIDs requiring less frequent dosing possibly improve adherence, but 
once-daily NSAID do.sage preparations should be used with caution in older per
sons and in people wich heparic or renal impainnent. 

The antilofiammatory and analgesic benefits of NSAIDs must be weighed 
against their potential risks, particularly in older people (Goodman & Simon, 
1994). Overall risk indud~ the risk char patients have from ocher medical c-011-

d ici<.>ru, with significant comorbidity most prevalent in older adults. 
Costs and benefits of NSAIDs. lt is important that clinicians consider the 

rc>lacionships among effecriveness, adverse side effects, patient preference, and 
cost of various NSAlDs alone and in combination with gastruprotective agents. 
~noted, nt equipotent doses the effectiveness of all NSAIDs is similar acrosi; 
patient populations although response of individ ual patients to specific NSAl Ds 
cAn vary. Table l~ shows costs (First Data Bank Price Check PC, 2001) and 
adverse effects (us reported in clinical trials and epidemiologicstudies) of various 
NSAID.;. There have been few ~tudies of patient prcfen:nu:, hur some evidence 
of 1.hi:s facwr ls pruvided by withdrawals from cliui1:<1l trials because of aJvo:me 
reactions. 

Scudi.es publisheu in peer-reviewed journals or pecr-reviewedsupplemPnts have 
used evidence from clinical crials and outcome studies to descrihe dinical and 
cost outcomes of various NSAIDs (e.g., Burke et al., 2001; Gabriel & Matteson, 
1995 ). T he authors make clear the need to balance the coses of the medication 
wlrh the costs of preventing or treating adven;e events (Chancellor, Hunschc, de 
Cruz, & Sarasin, ZOCH). and they provide some evidence for the cost·effeccivc
ness of the COX-2 selecnve NSAIDs in the management of arthritis pain. The 
COX-Z selective NSAIIA, for example, are less expensive and produce fewer 
advel'llC cffccu than the combination of a nonselective NSAID with mi:soproorol 
or a proton pump inhibitor. (See Tables 13 and 14.) 

The cost-to·benefit ratio should be considered in the use of the cox.2 selec
tive NSAIDs. Although the COX-2 selective NSAlDs are safer than the nonse
lec1ive NSA!Ds in terms of G l-traet tox.icicy, the CDX-2 selective NSAlDs are 
no more effective and they are no more safe to the kidney. They are useful pri· 
marily for people who have chronic illncsres needing long-renn treatment and 
who are at increased risk for a potential GI complication with a nonselective 
NSA.lD. 
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The American College of Rheumarology (2000) guidelines on medical man· 
~gemcnr of OA of the hip and knee noccd the need for recommendations for 
rherapy co be modified as new knowledge of the disease:: i ~ gained and new chcr· 
apics become available. Evaluation of tbe benefits of emerging treatments 
should be balanced with consideration o( adverse effects, pati<'nt preference, 
11nd cosli!. 

T1ble 14. Clinically Significant Adverse Effacts and Cests of Gasboprotectlve 
Mdcatlons In Miits 

--
Clini;ally 

Z4-Hour Cost for Signifi&alt 
l'lleclcallen Avenge 30·Day f requen1 Speclal 
(Trads Nims) Dosagel Suppfyb Advtrse Evenlsc Considerations 

I 
-

Gastropn1ee11ve 
Lansoprazole 15mo $118 GI, ClllS. CV, HEM Reduce dosage in 
(Pf8Vacld) 

, 
Impaired hepalic 
function. 

Misoprostol 800-mcg $128 CV, GI, CNS ~Rlsk·benelit 
(Cytotoc) should be consl•-

ered when the fol· 
lowing medical 
problc111$ exist: 
CVA, coronary 
artery disease, 
epilepsy, inftemma· 
tory bowel disease, 
sensitivity to 
prost1glandlns 

Omeprazole 20mg $178 Dosage adjustments 
{Losee, Pri/()S8C) 40mo should be consid 

ered for Asian 
pa1lents. 
~Risl<-benelil 
should be cGnsid· 
ered whe. hepedc 
disease preient. 

lfOI mdfa!iofls wltl a r.r;rp d lllerd(XJJ1.4 lb.ages. tie ~rt ~I/It IOMSi dcs8 ¥d /!iglil5f doss w.iS US«/ t> 
fBfJrtXSft J.I !Mn(JC 24 "°"' "-
%fJflfl'J WIO/«;J/C {Xkc, Fir.;/ Oa:a Befit Pra Ched< PC (July 2001). All Cl:l$ls are roumed lo the rt!ilIBSI IJollar. 
'USPDI Iott I. Drug lliformatiol for tleH<affh CareProtessiclllf, 2001, ISBN 1-56363-Ill-O 
Key: The tdlOlftllg srm/XJ/1 mcm tfld till ldvetse el'ect tX:Cr.rS lret/(.-eti/ly (3-!l'lt.) will~ specific ifrL'fl 
CNS . fJlfli;/ lltfV(1.JI s;stern. CV -cardiovaswlaJ; GI: gastminl?SlinJI, HEM - hsnultiogic 
• • ~ajor cllnlaJI s9Jificance 
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Topical Agents 
Applicat ion of ointments and councerirritant rubs such as menthul, other llni

mcms, and rubbing alcohol to painful joinr3 and ml.l$dc~ i~ a wmmon 3Clf-man
agt:menr procticc. There preparations have a chemically produced counterirritant 
effect (Nicholas, 1994 ). Caps:i ic in, an enzyme found in hot Jl('ppers, achieves neu
romodulatory effects. Capsaicin is more effective than analgesic balms (e.J:., copl
cal liniments :1uch as menthol) when the patient can use it long enough to 
become tolerant co che burning side effect. Controlled trials of capsaicm in 
padencs with OA and RA found significant benefit in both conditions (Deal et 
al., 1991) and relief of hand pain inOA, but nut in RA (McCarthy & McCany, 
1992). When capsaicin containing cream or louon is applied co a painful arcit o;ev
cral 1in10::s u dny for several weeks, it depletes the pain facilitator &ubnancc P 
(Schniuer, 1998). Capsaicin is not effective if applied wh;m symptoms occur; its 
rhemrcuric effect depends on regular four-times-a-day application. The applka
tion of the preparation, including massaging me skin, may contribute to it) anal
gesic effect. Toxicity is minimal, but local irritation is common, especially At the 
beginning of therapy. Hands should be washed well immediate!)· after applying the 
medication to prevent accidental exposure to mucous membranes or eyes. 

Hyaluronic Acid Viscosupplementation for Osteoarthritis 
Synovial fluid hyaluronic acid (HA) is decreased in pat ients with OA. 

Replacement with ei tho:r synthetic or biologically derived HA is thoughl LO 

diminish pain in OA of the knee with little evidence of beneficial effo:ctS on 
articular cart iloge (Adams et al., 1995). 

The ~ynovial lining cell layer produces a highly viscous lubricacing flu id-syn• 
ovio.l fluid-which consists o( high molecular weight subbtances, such as HA and 
luhricin (Hilbert e t al., 1985). Those substances coat the hyaline cartilage sur
face thereby providing lubrication during movement. The highly viscow. nnturc 
of the synovit1l fluid Is important in providing a nearly frictionless surface for 
joint movement. Although lubcicin may play an irnponant role in cartilage-on
cartilagc lubrication, HA, which also is highly viscous, play; an important role in 
the movement of soft tissues, such as with the movement of adiacem synov1al 
folds over each other (Dougados, Kguyen, Lisc:rar, & Amor, 1993). 

The vi:,coclMricity (or elastoviscosity) of HA is one of its m05t important phys
ical chamctcrisr.ics, a llowing 'ynovi:l.I fluid to function differently under varying 
concl inoru of load bearing. In rhe presence of low-shear srresses, HA provides 
high viscosity and low elasticity, whereas at high -shear messes, it becomei; more 
elrutic and abso~ energy more efficiently, thus improving the mechanical rcr
formance of the joint. As more i1Ulammarion develops in an ost~arrhritic joint, 
more damage ensues. Subsequently, less HA is synthesizw, and that which is syn
thesized In the OA joint is of poorer quality, providing less viscoelasticity. It has 
been hypothesized char rhe introduction of replacement HA of sufficiently high 

74 IV. M•nageme.nl of !'aln In 05troartltritis and Rheumatoid Arthritis 

NON-CONFIDENTIAL 

6022604006 

PDD1704081975 

PKY181215633 

P-03616 _ 00087



molecular weight would delay, if not halt, the progression of OA. This process has 
been well documented in experimental animal OA mudels (Pozo, Balazs, & 
Belmonte, 1997), but h uman evidence is lacking. 

lntra-arricular HA injecrion is referred 10 as "vlscosupplemcntation," a process 
whereby exogenous HA (or similar high moleculaI weight substances) proviue~ a 
·replacement for the lubrication that has been lost due to the diwasc. It is FDA 
approved for the treatment of knee pain in OA patients who :1 re unresponsive to 
·nonphannacologic measures and analgesic medicatiom. Because the agent is iso
·1ared from rooster combs, people who are allergic to chickens o r eggs should not 
receive it. 

Two formulations of HA for intra-articular injection are avai lable for the symp
tomatic treatment of patients with knee OA and a thi rd is in clinical swdies. (See 
Table 15.) The two commercially available products differ considerably with 
respect 10 molecular wcighc. Hyaluronate sodium (Synvi.sc), the higher molecu
lar weight product, is produced by chemically crosslinking individual HA mole
cules with formaldehyde and vinylsulfone to give larger molecules of about 6 x 
lo6 daltons (or 600 kD.1) in moleculnr weight. HA (Hy0lgan) has a molecular 
weight of about 5' x 105 daltons (or 500 kDa) and is not crosslinked. Some inves
tigators and clinicians bel ieve thar using the higher molecular weighc HA sup-

Table 15. Dosage and Cost Data for llyaluronic Acid Supplementation Therapies 

Medication Cost of 
(Trads Name} Dosage Medl&atlan8 Speclal Considerations 
Hyaluronate 3 injections of 2 mg/ 1 iljection " $113 People \Wlh known sensilivily to 
sodium injection each week for x 3= $339° hyaluronate sodium, avian 
derivative 3 sequential weeks proteins, feaU1ers, and ego 
(Syrwisc) products may be sensitive lo 

this. 
Should be used only in knee 
iOints 
Kn0€ pain, pain at injection site, 
and swelling of the knae may 
occur. 

Hyaluronic 5 injections of 2 mg/ 1 injection " $72 People with hypersensitivity to 
Acid injection each week X5=$360 avian proteins, feathers, and egg 
(Hyalgan} lor 5 sequential weeks products may also be sensitive 

to U\s 
Should be used only in knee 
jOlrllS 
Allergic reaction and anaphalac-
toid reaction can occur but are 
infrequent 

'Average 1>Alols&J~ ptice. Flis/ Data Bank Price Cheek PC {July 2001). 
•Alf cosls are roonded lo /he riearosr dol/IY. 
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plemencacion is critical to obtain pa;itive clinical effects. It has been described 
tlu.tt crosslinking che HA leads w improved elasticity and lubrication, longer 
retention within the joint, and increased resistance to degradation by the avail· 
able Fcec radical~ in the actively inflamed joint affected by OA. Use of the 
crosslinked product has been reported to be associated with rare pos1injecrion 
flares (Lohmander et al. , 1996). For the lower molecular weight HA, cwo cases 
of :inaphylaxis in S million injections were reported (Lohmander et al.). Because 
cherapy requires multiple injections, the costs of the HA product , the required 
weekly visits, and the inject ion <JJ:e substantial. 

Tbe injection of intra-articular glucooorticoids should be considered in 
those persons with OA who have significandy increased and Inflammatory 
flare or cxtcMive inflammation in one or a few joints. Intra-articular gluco
corticoids can be administered at any time during the cou rse of the illness. (B) 
Systemic ~lucocorticoids should not be used in per sons with OA. 

The injection of HA supplements into the knee may be considered in persons 
with OA and knee pain who are u nresponsive to acetaminophen, nonselective, 
and COX-2 selective NSAIDs, or who cannot take these medications. 
Hyalurouic acjd can be administered at any time during the course of the illness. 

Disease-Modifying Antirheumatic Drugs In Rheumatoid 
Arthritis 

RA is a sy$temic, inflammarory and erosive disease that may lead to significant 
damage of the diarthrodial joints. First-line pharmacoth.erapy with analgesics and 
antiintlammatory agents is insufficient unless the person has only mild disease or 
8pontaneously achieves a remission. Almost all people with RA require pharma· 
cothcrapy with DMARDs, whLch may delay disease progrt::1~ion, or alternatively, 
may alcer t.ht: narnrnl history of the disease. These medications also havt: been 
3hown to be effective in decreasing chronic pain. DMARD3 arc li:it.eJ in Table 16. 

A clinical response to a DMARD may take weelcs or months to develop, and 
che pocenrial toxicity of some DMARDs is high. Frequent clinician visits anJ 
even more frequent blood and urine monitoring are required for some DMARDs 
to ensure their safe use. Clinicians in consultation with patients should balance 
the effectiveness of these agents with their cosL~, the surveillance required, 
and the therapy needed if a toxic event occurs. 

Hydrox1cltloroquine (Plaquenil) is me of t:he best toleratal DMARDS, but often 
i.s only a U5Cful adjunct to other DMARDs; it is rarely effi:L"tive alone. 111e usual tbse 
is 200 ing twice a day to start, subsequently decreased to once daily. 11\c mujor roxi
city is incr~scd retinal pigmeru:aticn, which, if Wtdisco~red, may lead to blindness. 
Ophthalmologic examinacion is indicated about every 6 mcnms. Early dLrcontinua
cion of the drug allows the process to reverse, although reversal is not always PQS.'$ible 
(Kremer, 2000). L..o.ss of color vision often precedes extensive retinal damagt::. 
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'Table 16. Dlsease·Modllytng Antlrheumatlc Drugs (DMARlls) and Dosages 

Usual Adult 
Dosage 

PO: 50 mg up to 
200 m~24 hr 

PO or paremera11y: 
1- 2 mg/kg 

3-5 mg/kg/ 
24 hr 

Usual Pediatric 
Dosage 

PO: 2-3 mg/kg 
q.d. 

PO: 1-2 mg/kg 
q day ex IV: 500-
1000 mg/m1 JV 
monthly 

Pe: 3-5 mg/kg 
divided b.i.d. 

Comments and Special 
Con$ideralions 

Not associated with improved ou1 
come as measured by racllograph 

Experimantal and highly toxic 
Li mted by as.sociated leukemia, 
urinary tract cancers 

Trough level between 100 and 
200mg 
Use with caution in people with 
impaired rerntl or hepatic function, 
11ypertension,, and l<ldney dysfunc· 
lion 

PO: 75 mg-125 mg t PO: 5-10 mg/kg Rarely used because of toxicity 
start, raising dose by q day 
125 mg q 3 wks Maximum daily 

_____ .,__un_11_11_s_o_m_g __ _,_do_s_e =750 mg 

Intramuscular/Oral 
Gold Auranofin 
(Myochrysinc, 
Ridaura,So/ganol) 

Leflunomide 
(Atava) 

Methotrexate 
(Folex, Folex PFS, 
Mexate, MeX11te·AQ, 
Rheumatrex) 

SQ: 25 mg SQ: 0.4 mg/kg SOiubie receptor to TNF·a. 
2xAvk 2x/uk up to 25 mg Use with caution in history of 

recurring infeclioos 

PO: 200 mg b.i.d. to PO: <6.5 mg/kg Retinal toxicity most important 
start then 200 mg q.d q.d. problem 

IV: 3mg/kg 
q 4-6 wks up 
to 10 mg/kg 

IM: 10 mg q wk, 
then 25 mg q wk, 
ltlen 50 mg q wk; 
decrease to Q mo. 
PO: 3-10 mg 
PO q.d. 

PO: 100 mg q.!l. x 
3 days then 10 or 
20 .d. 

PO. SO. or IM: 
7.5-15.0 mg q Wk 
up to 40mg Q wk 
1 g o.i.d. to 
Q.i.d . 

IV: 3-5 mg/kg 
(rounded up to 
nearest 100) q 8 
wks (maintenance) 

IM: 0.5-1 mg/kg 
weekly 
Maximum weekly 
dose 50 mg 
PO: 0.5 mg/kg q.d 
maximum9mg 

(Monoclonalab to TNF-cx ) 
Use with caunion in older adults 

Risk of severe reactions; generally 
not used in children 
Heavy metal toxic reactions 
Diarrhea 

Too little data in Liver toxicity, rare 
chMren to specify 
dosage 

PO: 0.5-1.0 mg/kg Oral u!cers. liller. pulmonary. and 
q wk bone marrow toxicity can occur 
10-20 mwm2/wk Teratogeni~ 
up to 1 mg/kgN1k 
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Tabla 16. (cOllt.I Dlsease-Modifyi11g Antlrheumattc Drugs (DMAllDs) and Dosames 

Medication Usual Adult Usual Pedin ic Comments and S,.cial 
(»Biie N_1_m_11'-~ -~--D_ua_;;.ge _ _ ~ _ _ D_o_sa-=-ge __ ~ __ considerations 
Sullasalallne PO: 1 g tl.i.d. to qJ.d. PO: .i<HlO ll1J/kg I Sulfa allergy is contraindication 
wrt-SulfasJJatn;. 1:>.l.d. up to 4 g/d divided ll.l.d. I Enter1c coated Is netter toceratoo 
Azvlfdine, PMS-

1 

Sulfasalazm, 
Sa~;rtl) 

Melhotrexatc, orally or parenteraUy, is one of the more effective ~gents in 
reducing RA symptoms. Furthermore, mechotrexate has bet:n shown ro slow pro· 
gression of damage as mcai.ured by radiograph in pati~nts who respond to thcra· 
py, olthough ~miss ions have not been reported with either short- or long-term 
therapy. Methotrexate acts quickly (approidm:irely 8 weeks) and usually is 
administered weekly wich the averajle dose between 7.5 and l5 mg; however, 
doses to 25 mg weekly have been used. Careful monitoring is essential to mini· 
mizc toxicity, and untoward pulmonary events can occur despite monitoring. The 
most common toxic reactions are nausea and mouth sores. The mouth sores can 
be effectively inh ibited by administering l mg of folic acid daily concomirandy. 
Other relaclvcly frcquem adverse evencs include medication-im.luced hepatitis or 
fibroric I iver damage and macrocytic red blood ccU changes. Lffs should be 
monitored regularly, and if transaminases are consistently E1bove normal for 4-<5 
months after the first 6 months of therapy, liver biopsy should be con itlered. 
Furthermore, if there arc several elevations ci LFTs, the dose $hould ht! decreased. 
Patiena; should be instructed not to drink alcohol while taking methotrexate. 
The erythrocyte sedimentation rate decreases and anemia often improves on chis 
rhcrapy, but rarely do they rensm ro normal. After methocrexatc is discontinut:<l, 
a flare ci the dise-.ise usU311y occurs within l month. Ova: time 1t is not unusual 
to require a higher dose to maintain the same re:iporuc. 

P-.uentcrol gold therapy is one of the few phannacologic therapies oosociotcd 
with tnic r~mission. Such remissions, however, are rare and more dun 40% of 
patients do not roleraLe the therapy because of toxic effects. Dosing is weekly 
(25-50 mg inuamUSOJlru [JM] after a test dose of JO mR followed by 25 mg lM). 
When parenteral gold cherapy works, effects may not ~ seen for 3-6 months after 
initiation of therapy. Once an effect is achieved, a maintenance Jose of25- 50 mg 
every month can be attempted. Common roxic reactioru; with parenteral gold 
include heav~· met:il renal daml!ge consisting of proldnuria and an active urinary 
sediment and/or bone marrow supp=ion. Blood counts and utinalysis nrc 
required bt:fore each. dose is admirtistt:red. Oral gold therapy ha~ been demon· 
strattd ro work in only a few stt1<.Hes. The delay in onset of effect m:1y appro:ich 
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9- 10 months, and more than 25% of patients suffer intolerable <liarrhea. 
SulfasalaziJ1c is commonly used in Europe to rreat early RA, bur American 

studies have demonstrated only a moderate effect on slowing joint damage. 
Smolen et al. ( 1999) demonstrated that sulfosalazine was as effective :i.s 

methotrexace and leAunomidc at delaying progressive joint damage. The usunl 
dose is 2-4 ~ in divided doses ( 1 g twice a day to four times a day) initially, with 
maintenance therapy at al:x:>uc 2 g per day (1 g twice a day). 

Three other dru3' identified as DMARDs are ldlunomidc and cwo TNf.-a 
inhibitors: inlliximab and etanercept. Lcflunomide is an oral ageru that inhibits T cell 
function. It inhibits dihydroorotate, which decrea5es the clonal expansion ofT cell& 
It is available as a 20 mg daily tablet with some clinicians w.ing a 3-day looding dooc 
of 100 mg per day. It is possi:,le that this <lore mighr increase the incidence of hcpa· 
rotoxicity. Leflunomide has been shown to improve the signs and symp<oms of RA 
as mearured at 6 months and at 2 years. It has been shown to improve hcahh-relat· 
cd qualicy of life and to decrease the progression of damage as me-ci:iured by radi· 
ograph (Sharp, Strand, Leung, Hurley, &Loew-Frie<lrich, 2000). There is a poccn· 
tial for hepatotoxicity such as with methotrexate. Ir also can affect the bone mar· 
row, but there is no evidence of potential pulmonary damage or fibrosis. 

The two 'TNF-a. inhibitors have become important choices for therapy, 
although less is known about them than the other drugs. Etancrcept is the 
human p75 TNF-cx receptor product that includes a humnn Fe portion of an 
immunoglobulin. Two wlmmmeous injections per week provide enough circu· 
latln11 maLeriul to bind circularing TNF-cx. It also modulates lymphotoxirHX. 
Srudies h:ive shown that signs and symptoms of RA improve by about 60%-70% 
as measured by a composite outcome score (American C.Ollege ofRheumerology 
!ACRI 20) in both earlier and later disease. Etanercept can be given with or 
without other drugs such as methotrexare. le has been shown to improve health
rclate<l 4uulity o( life and to decrease progression of disease as measured by rddi· 
ogroph. 

lnfli.ximab is a humanized monoclonal antibody tu TNF-a including a human 
Fe fragment of immunoglobulin and a mouse hypervariable region. This biolog· 
ic response modifier is administered by in.Cusion every 4-8 weel:s after an imcial 
loa<ling period. Mose RA sn1dies have used concomitant methotrexate weekly. 
This combination has been shown to decrease the symptoms and signs of RA by 
about 60~70% as measured by ACR 20. It also has been shown to improve 
health-related quality of life and ro dec1ease disease progression as measured by 
radiograph. 

Boch etnnercept and inflixirnab as biologic response modifiers have reasonable 
evidence for safety. There appean to be local irritation associa1ed with the suh
cutaneous injection of etanercept or with intravenous infusion of inOiximab. 
Both drugs are associated with an increased incidence of tuberculosis infections, 
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lisleria infections, and f..mgal infections. Several cases of demyelinating disease 
have been associated with the use of etanercept. It is unknown whether these 
biologic therapies have more risk for inducing lymphoma or 01.ht:r forms of malig
nancy in putiems chan the known risks associated with methocrexatc and other 
chemothempic.s in the tteatment of RA. 

For the person with active RA, DMAR.Ds are the first cboice of pbarma. 
cothempy. For the person who is receiving any of the five known DMARDs 
shown by radiograph to slow damage from disease progression (sulfasalazine, 
methot:rexace, lcflunomide, etanercept, and infliximab as of this writing), 
acetaminophen may be used as a concomitant medication for mild pain. 
However, because RA is an inflammatory disease, many more patients will 
benefit from concomicanr therapy with an antiinflammatory mt:dication. A 
COX·l selective NSAlD should be u5ed 3l> a coocomitaul medical ioo for the 
patient with moderate t.o severe po.in with or without inflammutioo, unlcsa 
thert! :il'e clear risk factors for exacerbation of renal disease or the raedieation.s 
are not tolerated due to G l complications. If the antiinflammatory medication 
and the DMARD provide inadequate pain relief, then acetaminopben sbould 
be added. (B) If GI risk factors exist, then a prophylactic proton pump 
inhibitor 'or misoprostol should be given along with the nonselcctive NSAID. 
The per11on at risk for a cardiovascular event should be given a regular low 
dose of aspirin (between 75-160 mg per day), whether treated wilh a nonse
lcctlve or a COX-2 selective NSAID. 

Other DMARDs include 0-pcnicillamlnc, which has been reported to be as 
effective os parenteral gold therapy by some investig-.itors, hur is more toxic thun 
gold therapy and therefore rarely used. Certain anrineoplastic agents h ave been 
used as immunomcxlulators in the management of severe RA Principal ::imona 
these arc azathioprine and cyclophospharnide, both of which can cause malig· 
nancy. Cyc!osporinc is effective at a 3-5 mg/kg dose, but renal toxicity and 
hypertension limit its use. Combination chemotherapy (e.g., methocrexate and 
cyclosporine or hydroxychloroquine, sulfasalazine and methotrexate) is current· 
ly under investigation for 1rs usefulness in RA. 

Systemic Glucocor-ticosteroids 
low-dose oral glucncorticosteroids (less than 15 rng per day of prcdnisooe 

or equivalent as a sini!e dose) should be considered for short-term use in per· 
sons ~ith RA. These medications have been shown to decrease progression of 
erosions for the fint 2 years. When oral glucocorticoids are used, prophylax• 
is with a biphosphonate, along with calcium supplementation and daily sup
plemental vitamin D to lower the risk of glucocorticoid-induced osteoporosis, 
should be considered. 
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::>ystemic glucocorticosteroid therapy is used wir:h some patients with RA, mosl 
commonly al a d ose of 10 mg or less of prednisonc equivalent per day. Long-tenn 
adverse effects limit th e luug·term use of Mcroicb, and then:: i~ hLlie evidence chat 
they are effectivt: in a lrcring rhc natural h istory of the disease during long· tcrm 
therapy (Kirwan & Rank.in, 1997). 

Intra-articular Glucocorticoids 
For pat ients with prominent inflammation in one or two joints, in tra-articular 

glucocorticoid injection may be helpful. Crystalline preparatioru provide pro
longed retention in the joint. Injections should not be repeated more than 3-5 
times per year in any one jo int. There is a risk of local infect ion ond of a cran· 
Eient inflammatory response believed to be due co th e glucocorcicoid crystnls rhar 
can be indi~rinfll!ishable clinically from an infect ion o r a Oare of arthrili; 
(Leardini, Perbell im, Francesch ini, & Man ara, 1988}. O ther toxic effects 
include transient insulin re~is1ance wich repeated in jections into a single joim, 
inhibition o( new bone formation, and increased bone loss (Murray, OeBowes, 
Gaughan, Zhu, & Athanasiou, 1998). There are nu studies thar compare avail
ahle glucocorticoid injection formulat ions. 

Iatra-articuJar glucocor ticui<ls should b e used in patients with intense flares 
of OA or RA a5 evidenced by high degrees of inflammation and effusion in 
the joint; th ey can be used at any time during the course of the illness. 

Opioids 
OpioiJ analgesics have long been accepted as highly effective :malgcsics in the 

management of acute and cancer-related pain. Prior to the 1990s, opioids were 
nor commonly accepted as analgesics in chronic nonmalignant pain, mcluding 
pain due to OA and RA. A 1996 analysis of opioid therapy for nonmalign;im pain 
concluded thot there is o place for these drugs in such pain (Ponenoy, 1996). The 
American Pain Society (APS} and the American Academy of Pain Medicine 
(AAPM) ~ucd a policy statement rhat it is appropri:n c to use opioids in the man · 
agemcnt of chronic nonmalignant pain when other available management st.rote· 
gies have produced inadequate pain relief (APS & AAPM, 1996). 

Opioids should be used for patients with OA and RA when other medica. 
tions and nonpharmacologic inter:ventions pr oduce inadequate pain relief and 
the patient's quality of life is affected by r:he pain. Morphine, oxycodooe, 
hydrocodone, or other mu aguniat opioids, as a single agent or combin ed with 
an NSAID or with acetaminophen , should be used for moderate to severe OA 
or RA pain that has not rt!sponded to other treatments. 

The use of opioids for chronic nonmalignant pain is both legal and clinically 
importanc. This is d ocumented by the fact th at the Federation of State Medical 
Boards of the United States published model guidelines for the use of controlled 
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subsrnnces In the treatment of pain including chronic nonmalignan t pain in May 
1998 (Fe<leracion uf Scace Medical Boards, 1998). 

Clinicians in cradirional rheumatology practice have avoided u~ing opioids in 
most ca.~ because of concerns about adverse effects. Recent studies have s:reat
ly increa~d the understanding of addiction, physical dependence, tolerance. and 
other adverse opioid effecis. 

A ddiction, Physical Dependence, and Tolerance 
Opioid addiction. dependence, and tolerance are irnpon anc concepts that are 

not well understood by many clinicians or by the general public. leading lo fear 
of using opioitls t har resu lts in many patients suffering unnecessari ly. A consen
s~:.tacemenc hy APS, AAPM, and the American Society of Atl<liccion Medicine 
(ASAM) defines addiction as follows: 

Addiction is a prnuary, chronic, neurobiologic disease, with genetic, {:6ychoso
clal, and cnvironra enrol facrors influencing its development and manifestations. Ir 
is characterized by one or more of d1c following behaviors: impaired contml over 
d rug use, compulsive use, continued use despite harm, and craving (200 1, p. 2). 

The prevale nce of addicLion among patients with pain who do not hnve a pre· 
viously existing substance ::ibusc disorder is low. 

Weissman anti Haddox ( 1989) noted that patients who are given doses of opi· 
oids that are inAdcquate to relieve their pain or wh ose opioid dose is discontin· 
ueJ obruprly or tapered too rapidly may develop characleristic.~ that resemble 
add1ction, which they cenned iatrogenic "pseudoaddiction." Patients are often 
quite knowledgeable abour rheir medicat ions and the do:;cs that have worked in 
d'e post. Rcqu~ts for rhcse specific medications and doses should not be inter
preted :is necess:irily indicaring drug-seeking behavior. 

A> in rhc general population, the small number of patients who do have prob
lems with substance abuse require individualized treatment to provide competent 
and humane man ogemen1 of their pain. Treaanem of such patients is complex 
and is not covered in this guideline; consultation from appropriate interdiscipli· 
nary specialists should be considered. 

Physical dependence is a state of adaptation that is manifested by a medication 
cl~ :>pccific withdrdwal syndrome that can be produced by abrupt c~at.iun, 
rapid d06e reduct ion, decreasing blood level of che medication, and/or admin is
tration of an anrngonist ( APS et al., 200 l ). Physical dependence occurs in near
ly all patients who take opioids on a regular schedule for a week or more. These 
patients can be capered off opioids, if indicated, in the same way that patients 
caking steroids or beta-sympatholytic agents are tapered off th eir medicadons 
when they arc no longer needed (Hare & Lipman, 1990). When opioid~ arc 
administered for more than 5-7 days, the dose should be capered co avoid the 
physiologic symptoms of wirhdrawal, which include dysph oria, nasal congestion, 
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diarrhea, nausea and vomiting, sweating, and seizures. Physical dependence is 
neither a risk factor for addiction nor a difficult clinical problem. 

Tolerance is a Slate of adaptation in which exposure to a medication induces 
changes that result in a diminution cf one or more of the medication's effects 
over time (APS el al. , 2001). The phenomenon of tolerance w opiolds has three 
distinct components: (1) analgesia, (2) sedative, cognitive, l'lnd psychomotor 
effects, and (3) opioid-induced constipation (Lipman & Jackson, 2002). 
Tolerance to analgesia is uncommon once pain relief has been achieved 11nd 
there is no progression of <lisea.se. Some tolerance to sedative, cogniave, and psy
chomotor effects of oploids occurs typically aherabout a week of regularly sched
uled therapy. Tolerance to opioid-induced constipation does not occur. 

Tolerance to opioid analgesia often appc:ms co occur during the first days to weeks 
of rhcrapy. This may be a dose finding period rather than tolerance. After a d06C rhat 
provid~ n::licf i~ fuu.uJ anJ maintained for a week, it is rare for patients ro require 
escalating dOGeS unless there is increased or new pathology, treatment nonadhcrence, 
medicalion inrernc:rion, or some other concurrent fuctor. T he n eed to escalate d°'es 
for rhe~ reasons has been termed "pseudotolerance" (Pappagallo & I lei nbere. 1997). 

Tolerance to cognitive, sedative, and psychomotor effects is normal, and patients 
who start on opioid:; or whose opioid dose is increased shoulJ be counseled that the 
drowsiness and impaired coordination will improve within a week. Many patie1\ts 
are able to operate motor vehicles safely after a week of regularly scheduled opioit.I 
dosing (Vainio, Ollila, Marikainen, Rosenberg, & Kalso, 1995). H the dose Is 
increased, patients should be advised to avoid driving or opcraling tn<Jchinc:ry until 
they have developed tolerance to any increased opioid effects thl'lt could make 
those ::ict.ivilit!S dnngerous. 

Mu opioid receptors in tb.e colon are activaced by systemic opioids, which 
reduces peristalsis. Thus, cor.stipation should be anticipated and prom pl ly crear
ed with a mmul::iting laxative such as senna or bisacodyl, an<l nor with a stool 
softener alone. 

Effectiveness and Use of Opioids 
Clinical research and pracrice have denonsttated consistenrly that most peo

ple respond similarly co equianalgesic doses of different mu agonise opioids (e.g., 
morphine, oxycodone, hydromorphone). However, rhc recent cloning of mulli
ple mu opioid receptors (Pasternak, 2001) supports the observation that some 
individuals may respon<l more ro one mu agonist than ano1.hcr. failure of n per
son to respond to one opioid is not a basis to conclude that the pnin is opio id
ccsista.nt. Other opioids may be effective. 

Few controlled studies of opioid analgesics have been done in OA and even fewer 
in RA pain managemem. However, srudies that have been completed dearly indi
cate the effectivene~ and clinical usefulne..<s of these drugs in treating moderate to 
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severe arthritis pain. FtUthennore, deeades of clinical experience and studies con
ducted in patients with chronic nonmalignant pain due to a variety of callSell have 
demons1ra1t:d clearly me usefulness of opioids in the management of a variety cf 
chronic nmmalignant pain types. 

There is some evidence of a posicive rbk·co-benefic rnrio io Lhc use of certain 
opioid, for people with moderate to severe pain from OA and RA. (Sec Chapta-
11, "Table of Evidence for Opioids in Arthri tis Pain.") Opioids stu<lied for OA 
and RA plin ~re the mu agonists codeine and oxycodone, the w~k opioid 
propoxyphcnc, and the mixed agon~r-antagonh;t pencazocinc. 

RCTs of codeine have produced mLxed resulrs in both OA and RA pain, and 
adverse effects frequently cause patients to stop taking codeine. RCT data show that 
codeine alone is no more effective than placebo in OA pain; codeine plus NS AID 
was marginally more effective than NSAID alone. Codeine plus acetaminophen was 
no different from propoxyphene plus acetamJnophen tn effects produced. In RA 
pain, codeine-with and without acetaminophen-was more effective 1han place· 
bo, 3nd codeine alone wns more effective than propoxyphene. Other mu ugonist 
opioids have not been srudied in a sy~1cmatic manner in RA pain. 

Eviclenpe supports the use of oxycodone for moderate to 'everc pain that has 
not responded to other treatmenrs. Low-do.5e oxycodonc has been shown to be 
effective m RCTs for OA pain both as immediate-release and concrollcd·relea~e 
tablets. Controlled-release tablets produce fewer side effecrs th:m 1he immediate· 
release dosage forms. Oxycodone (10 mg) courrolled-release tablets produced 
19%- 53% improvement over placebo with no significant increase in side effects. 
Oxycodonc (20 mg) controlled-rele<JSe tabler.s had greater efficacy for analgesia 
th.i.n th e 10-mg t:ablell>, but nausea, constipation, and drowsin~ ab v irn.:1ca~ed 
(Roth el al., 2000). Clinical experience suggests that other mu agonise opinids 
(e.~ .. morphinP, hydromorphone, methadone) also might be effective in rreating 
OA and RA pain. 

Opioids should be used for patients with OA and RA when other medica
tions and oonpharmacologic interventions produce inadequate pain relief and 
d1e patienl's quality of life is affected by the pa.in. 

A lthough there is some evidence of the efficacy of codeine in RA pain, this 
is n ot a good choice of opioid became of its high incidence of adverse side 
effects. Other mu agonil;c upioids, such as oxycodone, morphine, hydromor· 
phone, and mctha<lonc, have not been :>tudicd in RA pain. I lowcver, these opi• 
oids luve been shown to be better analgesics than codeine in other chron ic non· 
mnlignanr pain models and may be better choic~ than codeine in treating RA 
pain. 

Propoxyphene alone produced no more analgesia than placebo in either OA or 
RA pain. Prupoxyphene produced little to no additional analgesia when com· 
i:urcd co propoxyphene-acetaminophen combinations in bor.h OA and RA. 
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Propoxyphenc alone produced variable results when compared co NSAID alone 
In OA pain (Brooks, DQugan, Mugford, & Meffin, 1982). Evidence does not 
:.upport the use of propoxypbcne in OA or RA pain. The 113<: of codeine and 
propoxypbene shouJd be avoided because of their side effects and limited anal
gesic effectiveness. 

Pencazocine has been shown to he more effective than propoxyphene and less 
effective than aspirin in RA pain. There is no evidence co support use of this or 
other mixed agonist·an~onist opioids (i.e., pentazocine, butorphanol, and nal· 
buphine) in OA pain management. 

Extemive experience and evidence in the management of chronic malignanr 
pain supports the use of long-acting opioitls lo improve patient adherence, min· 
iioize medication 11o:v1;:l peaks and valleys, and minimite side effects. These 
advantages also appear to apply ro the use oflong-acting opioids in the manage· 
ment of arthritis patn, but the cost-effectiveness of the advantages has not been 
shown. 

Table 17 presents dosing data for opioids commonly used in treatment of acute 
pain aml cancer pain. As described previously, few of these have been studied itt 
patients with a~thricic pain. 

Opioid Dosing 
There ls no standardized correct dose of opioid for any given patient or indi

cation. Titration to response is the only consistently useful way to determine the 
optimal dose. Likewise there is no predetermined maximum ornl dose for the 
pure mu agonise opioids. Doses should be increased as necessary for pam relief 
within the bounds of side effects acceptable to the patient. Staning d~ for 
moderate to severe pain should be conservative, especially in older and renally 
impaired people. Doses may be increased as soon as steady srnte serum levels are 
achieved For morphine and oxycodone, which have half-lives of about 2 hours, 
sceady smce levels arc achieved in about 10 hours. Therefore, doses may be 
increased daily without concern for too rapid escalation causing accumulative 
toxicity. The inherently long-acting opioids methadone and levorphanol have 
much longer half-lives and mu..<t be tirraced more slowly and carefully. Opioids 
differ In potency because of chelr specific properties, buc can be made equivalent 
or equlanalgcsic by changes In dosage or routes of adminimation (APS, 1999; 
Jacox et al., 1994). Table 18 provides a list of opioids, their cost, and clinically 
significant adverse effects. 

For patients takine regularly scheduled opioids for a week or more, dose 
increases should be 50% of the previous dose. This percentage applies no matter 
what the previous dose. A common reason for incorrectly assuming that pain is 
not opioid responsive is using dose increases that are too small. Once patienul' 
pain is well controlled for a few weeks, it is not uncommon to be able to reduce 
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Tale 17. Usual Startino Doses for Opioid lnalgeslcs in Opioid laiYe Adults ~ 50 kg 
Body Weight * 

Medication Usual StarUng Oral 
(Trade Name) Dose tor Moderate to severe Paln3 Special Considerations 

Short·Atting Opioid Agonists 
Codeine Not recommended because of Short-acting opioid agonis1 

adverse side effects common even at 
minimally effective analgesic doses. 

Hydrocodone and 5·10 mg q.i.d. hydrocodoneb Available only in combination 
acetaminophen' with acetaminophen, aspirin, 
(Lorcet, Lol1ib, Vicodill) or ibuprofen 

Hydrococlone ancl 
ibuprofenc (Vicwroten) 

More likely than most other 
.opioitls to cause side effects 

Hydrocodone and aspirinc 
(lortab ASA) 

associated \\~th histamine 
release 

~romorphoned 
( 'laudid, otters) 

2-3 mg q.i.d. Short-acting opioid agonist 

Meperidine r~ot recommended because of Very short-acting opioid agonist 
(Demerol, others) potential CNS side effects Risk o1 seizures when used for 

>2davs 
M0Eh1ned 7.5-15 mg q.i.a. Short·acting opioid agonist 
(M IR. Duramorph, Roxana!. I others) 

Oxycodone 
( Roxicodoflll. Oxii) 5-1 o mg q.l.d. Short-.acting opioid agonist 

Long-Acting Opioid Agonists 
~hine Controlled-Release Controlled-release 
(. Contin, Oramorph SR) 30 mgq 12h Oploldl agonist 
(Kadi3n) 30 mg q Bh 

Oxycodone 10-20 mg q 12 h Controlled-release opioid 
H&drochloride-ER agonist 
( 'xyCoolirl} Tablels ar1 to be swallowed 

whole and are not lo be brokan, 
c~ewed, or crushed. Taking 
brokem, chewed, or crushed Oxy 
Conlin leads to rapid release 
and a~sorptlon or a pol8f1Ually 
latal dOse Of oxvcodone. 

Fentanyl, Transdermal 25 mcg (0.025mg)/h Controlled·release opioid 
( Duragesic) (one transdermal system for 72h) agonlst 

Correct patch apfclication pro-
c~du re must be olowed. Avoid 
direct exposure ol application 
site to heat 

'CJulioo: R8CQl11mend00 do~ do not ;v,;ty ID &dolt paifents wilfl IXldy weight less ttJan SO f.g. 
'Doses rorr1ntfl'i l!t using dOS!JS dial ate eQl!ianalgesic with (/QS8 of oxyr.odone sf/own ta be effective in mcmrate to serere 
OApain. 
0Thls dosage is tor hyrJrr,codone o,11y 
'Cautioo: These prodUC/s corlJJin aspirin. oc..~aminop.~cn, Of f/x1prolen. To/81 dailydooes of a<:e/ullinophen I/lat exr.eed 6 gm 
may be associ3/ed '""'sf/Vere INr,13/ic /l)XN;ity. Aspiri11 i$ w1u;;indicallid in cllildfl11 in lfro prl!SllnaJ o/ fl!Vor or o/llat vtr:il 
di~. lleCal/Se ol its assocetion ll'ith Reye~ Syndrome. 
4C(,/)/fon: Hecommenl1ed doses rto not apply IO patients wit111ena1 or hefJ2liC iosumciency or at.her conditions alfec/iflfJ me<!· 
ication melal»lism and kine/I cs. 
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Table 18. Cll1lcallJ Significant Adverse Effects and Casts of Oplolds In Adults 

Cost for 
Medication 24-HOlr 30-Day Clinically 
(PropriiJUry or Average Sul!l!ll~ Significant Frequen1 
Tride Name) Dosage• Lowest Highest Adverse Events' Special Conslderallons 

GI.CNS Not recommended for 
use 
Adverse side effects 
canmon even at mini· 
mally effective analgesic 
doses, oonsHpatfon, 
drowsiness and nausea 

25 mcg $140 R, GI, CV, CNS Should be presaibed 
(0.025 mg)/ ml monitore<! by 
hour ~one persons knowledgeable 
trans ermal Jn ttie continuoos 
system lor acministratlon of potent 
72 hours) o(iold analgesics and In 

the man:f ement of 
hypoventl alion. 
Correct patch application 
must b!l IOllOVlilO. AVOIO 
direct exposure of applJ. 
cation site to heat. .. =oNot recommended for 
treatment of acute pain, 
may cause severe 
hypovent11at1 01. 

Hydrocodono 30 mgd $68 $125 CV, CNS May have decreased BP, 
and acetamn· fast heartbeat, ncreased 
ophen B,orr.ct, sweating, redness or 
loflaJ, 7codln) flushing of face, v..tieezino 

Hydrocodone and $121 $131 
or troubled breathing; 
dil.Ziooss & llglld'l63dod· 

ibuprofen ness~peciaUy Jn ambu· 
(V~roltJl) latory patients; drOWsl· 

Hydrooodone and $26 $41 
ness; orthotlc hypounslon 
~ially in ambtlatoiy 

aspirin (l.of'ab ASA) pa'ients; tnJSUal tiredness 
or weal<ne!:$ 

~romorphone 10mg $42 S65 <N, CtJS, GI Diliiness and llghthead· 
(I :l;;u(fd, oltiels) ednes&-especially In 

ambulatory p~nts; 
drowsiness; orthotic l llypo1enslon commo~ 
occurs in ambtlatO!}' 

1 

patients: loss o1 appetite 
can occur; unusual tireO-
noss or weakl'l(IS3 
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Table 18. (cont.) Cllnlcally Signif icant Adverse Effects and Costs of Oplolds la 
Adults 

cost tor 
Medication 24·Hour 30-0ay Cllnlcally 
(Proprferary or Aver.ige SU~Pll' Significant Frequent 
TradeNlme} Dosa1e1 Lowest Rigliiest Adverse Events• Special Considerations 
Meperidne <N, OMS, GI, HEM Not recommend•- for 
~ahfs) use 

More likely tllan most 
other opiolds to cause 
side effects associated 
Wltn histamine release, 
convulsions. or oonstipa-
lion. 
Precautl<Jns: May 
increase effects of antl· 
coagulants. 
Contraindlcatod when 
MAO Inhibitor taken In 
past 14-21 oays; senous 
sometimes fatlll roac· 
tions 

·- Morphine · 45mg $18 $31 CV, CNS, GI Mar have decreased BP, 
wuremorph, MSIH. las hoortbeat, increased 
IJX.Vld, ctf/fJfS) sweating, redness or 

Morphine Controled· 
flushing of taca, v1heez· 
ing or trouble-0 breathing; 

Release (Kwfian, hypotension; unusual 
MSlbtit~ 6(Hl()mg $99 $176 CV, CNS, GI lir8dness or weakness 
Roxanot, Slat&; 
ott1ers) 

Oxycodone 30mg $63 S69 CV, CNS, GI Dizziness and llghUiead· 
{Roxt:odmo, edness-.speclally ambu· 
~I) latory patlenlS; drowsl· 

ness; ortlloUc hYJx>tenslon 
~ax!one h'fd ro- 30 mg $112~113 <N CNS, GI Tatllllll Ml lo be IWllklwed 
eh oride-ER whole an! ara not to be 
(Ox}f;onlil) bnbl, chewad, er 

Cllllbed. Taldntl b!ohn, 
chewad, orciulhed ()Jy· 
Col6n 11111111 ltMs ID 
ra)lill rele8le end e'::f 
tion of a poteatlalJv ta 
d0&e ot acycodane. 

' f()( r.ied!aiom Nflfl a rr.111 « t/l/Jr<Pf!IJ(C ~~ 111e midpoint t£Nfi1£l1 1118 tl!NtSI dcstJ BM /If~ t:Wa was us8'.1 IO 
f8prestlfl/ II 8rn{J6 24-11.JU! IJ)se (.Ally 2(1)1). 
'Aiefl(Jt Wloltsal8 price, fKsl Oa/J Bai* PriC8 Chedf PC. All cos!S kJr b!esf arid •iQl'l8st {Xict f1S1 unit 119>'6 calctfat«J 
~on llutfrags2Hr>11rclo34geand1ounded ID /her.ems/do//& 
'USP DI~. I. Drog lnlormalion f<X lie Htallh Cdte ProfessiOlll!, 2001, ISBN 1·56163-331-IJ 
• r111s dOS8 IS fOI ftyr111JCOCOOI cnty 
Key: Th9 lollt!'lrinq symbol; nwn lhll llll ldv81SS &ff8cl {J(£JXS frequent/; (391.-9%) wilh the specif'lc dnq· 
BP• ll'ood pt8SSlit8, CNS• cerlral rw:vrM symm, CV• rarri/ovasaitar, GI= gas!ttill/sstlnaf. HEM• h8msto/cq/C. R .. r«ial 
• • M4for clln!Cll ~'gnlfcana 
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the dose by 20%-25% because pain-induced anxiety lessens after pain control is 
::ichieve<l. 

Oxycodone has been studied more excensively in che managea11:nc ofOA pain 
than other mu agonist opioids le is reasonable to extrapolate rhc oxycodonc 
results to other drugs in che class using well-documented equianalgesia doses. 
Opioids such as morphine, oi.)'codone, hydromorphone, and methadone are 
preferable to codeine and meperidine for analgesia in arthritis pain. To define 
appropriate opioid doses for arthritis pain, we exrrapolaLed from the evidence on 
oxycodone efficacy in OA pain (the best evidence available on opioids for arthri
tis pain) and calculated doses of other commonly used opioids based on well-doc
umented equ ianalgesic do.5e$. The limiced scudy daca on effccti ve doses o( oploi<ls 
for OA p11 in demonstrate efficacy at relatively low doses. Both imrm:<li;ite·rclcase 
and controlled-release fonru have been effeccive. 

There is no published evidence on <losing of hydrocodnnc per sc. Because 
hydrocodone 1s a schedule Ill controlled substance (not schedule II as arc mor
phine, hydromorphone, and oxycodone), it is one of che most commonly used 
opioids in rn:maging all types of moderate to severe pain. It is available commer
cially only in combination with acetaminophen or aspirin (e.g., Lortaoo, 
Vicodin). Dosing ancl effectiveness of hydrocodone in a broad range of painful 
<lisorders appc:ar to be the same as that of oxycodone. 

Methadone i~ an effective, long-acting opioid. The dose requirements and 
kinetics a.re highly variable, especially before steady titutc senim levels nrc 

achieved, which may require up to 10 days even with regularly ~chcduled dosing. 
Therefore, dose cquivalencie~ for this opioid are nor listed. 

Although the opioids listed in Table 18 have comparable activity in 1nosl 
pacientS, some respond better to one of these medications than another. 
Therefore, if a patient does not appear to obtain reasonable analgesia despite 
rapidly mcrcasmg doses of one opwid , anocher ~hould be tried. 

Concum:nl ~e o( NSAlDs provides an opioid dose sparing effect. The oral 
route is the prefcnul method of administration for nearly all an:hritis analgt:aics. 
Transclermal adminlstr.it ion also can be considered for patienlS who have diffi
culty taking oral medications or who have adherence difficulties, which favor a 
longer-acting dosage fonn. The commercially :ivailable fcntanyl cransdermal 
patch (Durage$i<.:) provides 46-72 hours of analgesia. This patch has not been 
sLU<l ied in anhricis pain management. The smallest patch currently available 
delivers ZS mcg per hour, which, according to the FDA-approved dose equivn
lcncy, is equivalent to about 5~160 mg of morphine per day (lZ.5-40 mg four 
times a day). A 12.5 mcg per hour patch currencly under development is a dosage: 
Conn chal mighc provide more appropriate dosing for arth ritis pain mnruigement. 

O piorcls Are potent medications that can be highly toxic, especially wh~ first 
taken. Clinicians should educate patients about the importance of ~coring 
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opioids in places where unauthorized persons do not have access to the medica· 
c1ons. Because controlled-release dosage fonns usually contain greater quantities 
of opiuitl per mhlcc, capsule, or patch chan do iuum:dlace-releasc Josage fonns, 
one controllcd·relcase dosage form is potentially more toxic than one immedi· 
~tc-rcle3Se Conn. This risk mandates appropriate con trol of the medicalions but 
should not limi t their clinical use when indicared. 

Tramadol 
Tramadol is an analgesic thar binds weakly to mu opioid roceptors and inhibits 

chc rcuptake c:I serotonin and norepinephrine. Keicher of these effects alone can 
account for the medication's analgesic efficacy, which appcan to result (1um c1n 
oddltive effect between the two mechanisms (Rorh, 1998). Tramadol is an efft:c· 
rive analgesic for mo.Jcrate pain (4-6 on a scale of 0-10). It is not a controlled 
substance, and reparts of ahuse of cramadol are rare. Ir is not an antiinflitmmarory 
agem. Trc1111adol can be dose sparing for NSA!Tu, an<l a combination of tramadol 
with an NSAID can be clinically useful if a maximum anc ii.nflammarory NSAID 
dooe is inadequate to provide pain relief. A 1999 study showed that combination 
therapy of tramadol with the NSAID naproxen allowed the use of lower dC'l5cs of 
naproxen for comrol of symptoms in OA patients (Schnitzer ct al., 1999). 

Trnmadol may be used alone or in combination with acetaminophen or 
NSA!Ds for therapy at any ti.me during the treatment of a patient with OA 
when NSAIDs alone produce inadequnte pain relief. 

Tramadol is available in 50 mg cablcts, and up to 400 mi: per day can be admin· 
istered. Patients with chronic renal insufficiency or who ure older rhan 60 years 
of age should receive doses no higherthan 250-300 mg per day {Katz, 1996). The 
medication cannot be given with monuamine oxidasc (MAO) inhibitors. There 
arc adverse effects associated with the use of tramadol: nausea, vomiung, and dys· 
phoric reactions apixar to be di reedy related to the initial ~c.ming dose. Because 
there is evidence rha1 slow titration dccrea3CS the incidence oft hcsc effecu, ther· 
apy usually should be started at 50 mg once daily and increased dowly (Petrone, 
K11min, & Olson , 1999). For some sensitive and older people, it may be necessary 
to initiate therapy at 25 mg (1/2 a cabler). Seizure is an uncommon adverse effect 
that may be <lore related Uick, Derby, Yasilakis, & Fire, 1998). The incidence of 
seizure& appears to be increased in patients who are rapidly tirrarcd to high doses 
a.id in patients with systemic lupus erythematosus. Table 19 charts d06age, co~t, 
and special con.s1deratlons for a<lministering rramadol. 

Pharmacotherapy for Neuropathic Pain 
Pharmacotherapy for neuroparhic pain is not definitive. N urnerous cl:is.o;es of 

medications have been srudied with varying claims of efficacy, but no one class is 
consistently efficacious for neuropathic pain. Tricyclic anridepressants have been 
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Table 19. Dosage, Cllalcally Slgnlflt:alt Adr~ Effects, aad Cost of Tramadol In 
Adults 

Usual Clinically 
Start Int Significaat 

Dosage for 24-Hour Cost for Fntquent 
Medication Moderal2 Average 31Hlay Adverse 
(Trad8 natM} Pain Dosage• Sipp If &ents< Special Ccnsi•eraUons ---
Tranadol 50 mg q.d. 22Smg $115 Ol,CHS, R. Bros weakly to mu-
(UfJam) up to 400 HY,O oplOkl receptors-not 

mgq.d. an antinftamrmtory 
agoot 
= Sho1ld not be 1sed 
w•en folfowin1 condl· 
lions present: acute 
Intoxication wtth alco· 
hol, hypnotics, cenlnll· 
ly·acllng analgeslcs, 
oplolels or psychotropic 
drugs due to risk ol ret-
plralory depression 
Use With great cauuon ~1 
patlems taking MAO 
inhibitors 

•fo1 m«ilcatlotrs vith a ianae I){ tllllfiJf!«J/IC t!Dsa(}Js. I/le midpoirt bel'6een tie low&1 dasD and nl()he;t dose was us8d to 
rcpteseflt an nar124./Joor doss. 
'Avelll(JB WllOl'.saleprb, F/IS/ {);;/;/ 8Jtj( Pr/;s Crl!Ck PC, J!Jly 2fXJ1 
'USP OJ Vol I. Otua lnfOllT1alion 1011/!B Hcalti Cam Prolessltml. 2(JJ(). fSBl/ 1-56363.J.31-0 
Key T/1' lolklwMg i'jfflt»ls nmn Iha/ .11 afMl!,e effect fX()JfS freqwnly (3-9") with 11'11 !{JOCili~ drug: 
CNS - ctrtral ntMUS ~ilR, CV• CilllllOVGSaJlu. HY• hyperstruitili/y; R ~ 191111/; 0•11.tla 
=> lo'.ap clit!al scnilicancB 

shown to be the masc effective pharmacological monotherapy for neuropathic 
pain (Sindrup & Jensen, 1999). Tricyclic amidepre~ants act by inhibiting rcup
take of norcpinephrine and serotonin, which are neurohumoral transmitters 
needed for normal nocicepcivc neuron function. Desipramine has che lowest 
incidence of adverse effects and optimal pharmacokinetics, making it a cricyclic 
agent of choice for rhls purpose (Lipman, 1996). i)a;ing norm.ally scam ac 25 mg 
at bechimc increased at 3-day intervals to a daily do~ of 100 mg. 

When m .. •atment with a cricyclic :mtideprcssant is not ad~qw.te aft.er a 2-wcek 
triol, An anticonvulsanl is added. Gabapentin is the best tolerared :mriconvulsant 
studied for neuropathic {Y-lin. Dosing typically Startl; at JOO mg three times a day, 
increased every few days by 300 mg per day. Mose patients who respond <lo so ar 
total daily doses of900-l ,800 mg. Clinical experience suggests a <lose resronse 
that may justify higher Joses in patients who do not respond adequately co 
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1,800 mg pc;r day. Topical lidocaine (Lidoderm Patch) also is effective in manag
ing neuropathic pain. Anticcnvulsaots and local aneslhetics srnhilize the neu
ronal mrmbranes. 

Physical therapy and behavioral interventions also may be needed to manage 
neuropath1c pa111. Referral to an interdisciplinary pain program may be indicat· 
cJ fo1 vaLit:HlS who do nor respond to these primary treat:menLS. 

Dietary Supplements and Nutrition 

Recommendations in This Sectjon* 
17.Adul~ with OA should be encouraged to take 1,500 mg of oral glu

cosamfoe sulfate daily. (A) 
18.People with arthritis should be advised to main tain an ideal body weight 

and adhere to a b-alanced diet containing adequate amounts of protein, fat, 
vitamins, and minerals. Adults should lose weight if their body mass index 
(BMC) is greater than 30, and follow a weight management program. 
Children should lose weight il their BMI is great er than the 95th per
centile for children of the same age and gender. (B ) 
•Please note: R t com mellilations appt:ar in bold type as they arc discuocd in th~ ta t. 
Sec Chapter ) 1 for an C><planation of the strength of the evidence supportin11 the recorn· 
mcndntions. 

Biologic Agents 
There has been considerable consumer interest in the application of "comple

mentary or alLemaLive medicine (CAM)," including biologic agents, to Lhc treat
mentofOAand RA. These therapies have several thin~ in common: The research 
is assoclated with a hlgh placebo rate, they are not FDA regulated, rhcre are few 
long-term outcome studies, and dlere is a low risk of comp! ications or side effccc.. 

G luco$:unirle 5ulfate. Oral glucosamine sulfate is derived from ch itin or is syn 
thesi2ed, and product standards are inconsistent. There is some evidence that 
glucosamine sulfrtre is a chondroprotective agent that stimulates rhe prooucrion 
of canilage matrix and provides nonspecific protection as an anriox1dant against 
chemical damage. Results of most clinical trials in pcq>le with OA, primarily of 
weighc-beanng joints, demonscrate henefits up to 8 weeks in reduced pain and 
increased function after IM or oral treatment (Moore, Tramcr, Carroll, Wiffen, & 
McQuay, 1998). Adverse effects over th i.; short period have been minimal and 
mainly 0 1. Only t he oral form is available iu tht: U ni ted Srates, and It has a fair
ly low first•pa.1S bioavailabil ity of 26%. The most frequently wed oral do1ing i3 
500 mg of glucosamine sulfate chrce times a day. 

In . a ~ect:ntly reported double-blind, placebo-contrnlled RCT of people wirb 
knee OA. those in the experimental group were given I.500 mg of oral glu
ca;amine sulphate daily for 3 years (Reginster et al., ZGOL ). People who received 
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glucosamine h ad significantly less joint-space narrowing as measured by radi
ogr.iph, ond 20%-25% irnprovemffiC in pain and physical functioning as mea· 
~ured by the Western Ontario and McMaster Universities (WOMAC) O A 
Index. There were no differences in adverse effects or Study wichdrawal between 
the two groups. Therefore, adult~ with OA should be encouraged Lo take 
1,500 ms of onl glucosaminc sulfate daily. 

Chondroirin 4-sulfate. Chondroicin 4-sulfate is a glycosaminoglycan consist· 
inl! of repeated disaccharide unirs. It may stimulate production of the cartilaiie 
matrix and have antiinflammatory activity. Because of its high molecular weight 
ic is not absorbed well from the Gl trace (10%). A small number of clinical tri· 
als have demonstrated improvement in pain and function wich daily oral doses 
of chondrolun 4-sulfate of 1,200 mg. In a double-blind RCT, chondronin sulface 
was as effective as 1.he NSAID diclofenac in decreru;ing pain (Morreale, 
Manopulo, Galati, Boccancra, Saponati, & Bocchi, 1996). Pain relief from 
chondroitin 4-sulfarc lasted 3 months after cessation of treatm~t, whereas pain 
increased soon after stopping creatmem with diclofenac. 

There arc preparations conrnining both glucosamine and chondroitin 4-sulfate, 
but standardization of porency c;if these "nucritional supplements" is not required 
and potenciet> arc known to vary. The effects of treatment occur within weeks 
(glucosamine) to months (chondroitin 4-sulfate) after initiating treacmem. No 
long-r.erm consequences (in years) have been studied for chondcoirin 4-sulfate 
with regard to effectiven=, disease-mcxlifying activity, or adverse effects. 

S-adenosylrnetl:u onine. S-adcnosylmethionine (SAMe) is n natural com
pound chat plays :i role in various metabolic processes and may be bo1 h ant iin
flammatory and chondroprotective. Several RCTs have compared SAMe with 
placebo, naproxcn, mdocm, piroxicam, and ibuprofen in OA of the knee, hip, 
and spine (Maccagno, Di Giorgio, Cascon , & Sagasta, 1987; Mullcr-Fassbender, 
1987; Vetter, 1987). Pain reduct.ions were equivalenc to N SAlDs although slow· 
er in onset. SAMe has been used for up to Z years wich continued benefit. There 
is no standard dose, and the potency o£ products on che market v.trles. 

Unti l there have been longer-term studies and more standardization of d05agc:1 
with other dietary supplemenrs, no recommendations C3n be made about their use. 

Nutrition 
The role of nutrition in reducing or eliminating pain in people with arthritis 

is not well understood. Studies h ave shown that nutrition has an impact on 
inflammatory diseases that results in an improvemen t in clinical symptoms in 
people with rheumatic direases (Kremer, 1991). Regulation of the oxygenation 
of a.rachadonic acid (AA) for eic.osanoid formation requires antioxidants, exam· 
pies of which arc vitamiru E, C, and A as well as selen 11.un· , copper-, zinc-, and 
iron-con taining mecalloen:zymes. These pro- and antioxidativc n utrients may 
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have an impact on inflammation in rheumatic disease. Other nutrients, such a~ 
fats and oils, alcohol, and tlavlnoids, display amiinflammatory or proinflamm:i. 
rory effects. 

Fisb and plant oils. The inge1>Cion of fish oils, which contain omegn-3 polyun
s:tturated fauy acids, CJ1uses AA to be replaced by eicos:-ipenmenoic llCid (EPA) 
and <locosahexRCnoic acid (DHA ) in cell membranes. This replacement leads to 
a decrease in the production of the inflammacory metabolites of AA, which m;iy 
decrease inflammation and joint pain. 

There IS consistt."'llt evidence fmm double-blind, placebo-controlled RC..."Ts t hat 
the intake of dietary n· 3 polyunsaturated fatty acids, supplied as fish oil, reduces 
morning st iffness and joint tenderness in RA (Cleland, French , Betts, Mu1phy, 
& Elliott, 1988). 

The dietary supplement is 3-6 g of omega-3 fatty acids taken dai ly for 12 weeks 
or longer (Kremer, 2000). Scme people who take fish oil are able to discontinue 
NSAIDs without experiencing a disease flare (Kremer et al. , 1995). ln o ther 
stu<lies, fish oil related improvements in tender and swollen joints were more pro· 
nounced in a vegetarian group (Adam & Kramer, 1995). The clinical usefulness 
of ftsh oils or plant-derived fatcy acid analogues in the treacmenl of RA i ~ not 
clear because uf LI te uncerrninty of how much to consume, which components of 
the vih are most effective, the. duration of therapy, and ocher focLOrs (Kremer, 
1991 ). Fish oil h ll$ no~ been shown to bt:nefic patients with OA (N ordstrom, 
HonkRncn, Nasu, Anti la, Friman, & Kontrinen, 1995). 

Fatty acid supplements that were studied in pat ients with RA include inert 
paraffin wax, com oil, o live oil, primrose oil, and borage oil (Kjcldsen·Kragh, 
1999; Kremer, 2000; Kremer et al., 1990; Sperling er al., 1987). Olive oil, which 
has a h igh n-9 fatty acid content and antioxidant properties, did not reduce 
mom mg stiffness or pam as well as fish oil supplements (Linos ct al., 1999). Use 
of chese fats and oils in clinical su1dies of pat ients with RA ha:. not had a sgnif
icant 1mpacconclinical outcomes (Jantti, Seppala, Vapaacolo,& l11omeki, 1989). 

Fasting and vegetarian diets. Fasting was >h own in several studies to reduce 
p:iin and stiffn~s in some people with RA, bur mosr relapse with the reintro
duction of food (l lafstrom, Ringero, Gyllenhammar, Palmblad, & Hanns
Ringdahl, 1988). Reduction of joint inflammation and pain w,JS sustained if a 
vegetarian diet was followed (Kjeldsen-Kragh et al. , 1991), and the number of 
tenJ cr joints and duration of morning stiffness wJS reduced by fasting followed by 
a vegemrian diet for l year (Haugen. Kjeldsen-Kmgh, Bicrve, Hostmark, & Forre, 
1994). lt has been suggesteJ that the combined reduction in animal f.i c.:o, n:movul 
of po5Siblc food a llerg~n::.. and the inclusion of more antioxiJant vitnmins may 
account for the improvrmcnt. Some patients with RA may henefi t from a fasting 
~riod (7 I 0 days maximum) followed by a vegetari::in d iet. The long-tcm1 ben· 
cfirs of this approach remain to be determined. 
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Food seni;itivities. food allergies may influence rheumatic disease because 
foods can cvol::c Immune responses and they can cause Immunologically mediat· 
ed •ymptom.s. S rudics of the effect iveness of food elimination arc anecdo1.al, 
incompletely blinded and uncontrolled, and/or have small sample sues. They 
hnve not identified parriculilr food(s) that consistently appe;i r to be probl em~ric 

in people wit:h RA. More well-controlled studies are needed LO define who may 
benefit from what diets, under which circumstances, and co what extent. 

Supplements and other diets. Limited evidence is available about th e effec
tiveness of specific diets or supp Lemen cs in managing pain in people wid'l. anhri
tis. Some ~luuies showed positive results with uncooked vegan diets, md1vldual 
vicamin and/or mineral supplements (e.g., copper, zinc, vitamiru B, C, E), or 
other product$ such as Brewer's yeast, garlic, cod liver oil, hromalinc (in p incnp
ple and vinegar), and ginger {Delafuente, 199 1; P:rnush, 1993; Srivastava & 
Mustafa, 1992). Some diets and supplements may h ave adverse health conse
quences if fullow~d for prolonged periods of time and/or in high doses (Wolman, 
1987). No "arthritis diet" has been studied adequately and no recommendations 
can be made for such diet prescription or for other diets such ;.is avoidance of 
"nightshade foods" (foods from the Solanaceae family such as tomatoes) lo 
reduce archrit is sy111ptu111s (Childers & Margotes; 1993). 

Fish oil supplcment5 and a vegetarian diet may reduce pain in ~ome patients 
with RA. Self-imposed elimin_ation diets should be avoided and suspected food 
intolerances/allergies tested only under close .cliniCHI supervision . Nutrien t 
mc~closing is inadvisable, although dietary supplements of calcium, vitamin 0, 
vi tamin E, zinc, anJ folic acid m:iy be needed if dietary iota.kc is inauequatc 
(Stone, Doube, Dudt:<>n, & Wallace, 1997). 

Obesity 
Obesi ty (BMI greater than JO) was shown in numerous st udies to be aS&>Ciat

ed with an increased prevalence of hip and knee OA. Weight loss reduces the 
nsk for symptomatic knee OA in women (Felson & Ch aisson, 1997). It is not 
known whether weight loss slows the progres.~ion of existing OA, but BMl less 
man 25 generally reduces the risk of disease and even small amounts o( weight 
reduction may have fuvorab lc effects (Felson & Chais5on) . Thus, individua l~ 
who are chronically overweight should lower d"teir risk for knee OA rhrow:;h 
weigh t loss. People with arthritis should be advised to maintain nn ide11l body 
weight and adhere to a balanced diet contain ing adequate amoun ts of protein, 
fat, vitamins, and minerals. They s hould lose weight if their DMI is greater 
than 30, and follow a weight management program. Children should lose 
weight if their BMl is g,:eater than the 95th percentile for children of the 
same age and gender. 
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Exercise and Physical Modalities in the Management of 
Arthritis Pain 

Recommendations in This Section"' 
19. All individuals should be encouraged and supported to participate in the 

minimum level of pby,ical activity recommended by the U.S. Surgeon 
General ( 1996). Participate in at least 30 minutes of moder.ite physical 
activity on most days of the week,. (B) 

:io. People with OA, RA, or JCA who have difficulty in maintaining mini-
mum levels of physical activity should be referred to appropriate condi
tioning exercise opportunities in the community and their progress fol
lowed routinely by the healthcare team. When necessary to prepare an 
indhi dual for successful participation in a community-based or self-di rect
ed exercise program, referral sh ould be made for physical therapy and/or 
occupalional the.rapy to evaluate and reduce impairments ln range of 
motion, flcxibillt)·1 strength, and enduran ce and imtruct in joint protec
tion strategies. (B) 
•1'1"'16" note• R OOQm.meodations appea• in bold typo o• they are discu••cd ill tho text. 
Sec Chapter ll·loc an explnnation of the strength of the evidence supportinl? the rccom· 
mcndalions. 

Most indiviJuals seek care when pain inceiferes with function and social roles; 
thus, clinical care focuses on the resolution of the immediace crisis and pain 
1c:duc.:lion. Because arthril i:> is a chronic, often progres.~ivc condition, diniclans 
i;hould be knowledgeable about the potential trajectory of the d i$ea:;e and long
rangc outcomes. Exercise and the use cf physics! modalities are imp<>rtont com· 
ponents of a comprehensive management program for people with OA or RA. 

Understanding of the role that exercise plays in managing arthritis has changed 
over time. The traditional recommendations were m resr, avoid vigorous activi
ties, and perform only rcllge-of-motion and isomerric exercises. This approach 
aMumed that repetitive motion, weight-bearing, or vigorous exercise would dam
age tissues and incrcMC fatigue. Protecting joints from pathologic stress and 
increasing resc dwing periods of disease activity are impcmanc components of 
gooJ care. For the pcr$on with arthritis, however, the consequences of unneces· 
snry end prolonged inactivir:y add to the problems of pain, 5tiffn<:M, loss of 
motion, weakness, functional limitat ions, poor health, and disabtlicy. 

1 
• Arthritis can create serious health problems in ways other than the direct con· 

1, 
I 

sequences of disease and side effects of therapy. Arthritis is the primary cause for 
limitation in physical activity in adults. In one study, three-quarters of older 
adults reported limitation in physical activity and more than one· third were lim
iced Ln activities of daily living (ADLs) due to arthritis (Yelin, 1992). In anoth· 
er, people with RA reported that one of the first adaptations they made was to 
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give up leisure and recreational activities (Yelin, Lubeck, Holman, & Epstein, 
1987), which are a primary source of physical activity for adults. People with 
longsranding or sevccc OA tend to be de-conditioned and al increased risk for 
cardiovascular disease. In addition to the many h ealth r isks of inactivity, inac
tivity produces many of the same signs and symptoms trnditionaUy artributed to 
the arthritis d isease process and subsequent disabiliry, namely muscle weakness 
and atrophy, fatigue, stiffness. decreased flexibility, cardiovascular deficits, inco
ordination, osteoporosis, depression, and lowered pain threshold. 

Adequate levels of physical activity are essential to maintain general health 
and reduce the risk of inactivity-related diseases. The U.S. Department of 
Health & Human Services (1996) recommended that all adults maintain at 
least a minimum level of physical activity. Recommendations for physical activ
ity for health (Table 20) are appropriate for most people with arthritis. They cnn 
he used to assess activity status and provide guidance for physiCll l ~crivity for 
individuaJs who are currently sedenta ry. 

Appropriate regular exercise, both therapeutic and self-directed, can improve 
deficits related to inactivity as well as reduce pain, fatigue, and depression. 
Therapeutic exercise is prescribed for the person with arthritis to (a) reduce 
impairment (e.g., range of motion/flexibility, strength , muscular function, pain, 
fatigue); (b) maintain or improve function (e.g., ADLs, locomocion, balance); 
and (c) prepare for safe participation in adequate levels of regular exercise or 
physical activity needed for cardiovascular health and general fitness. 

Exercise perfonneJ at conditioning levels can improve flexibility, strength, 
endurance, function, cardiovascular fitness, and general health status with no 
aggravation of pain or symptoms (Minor, 1991; Van Den Ende, Vliet Vlieland, 
Munneke, & Hazes, 2000). Furthermore, regular joint motion and weight bearing 
appear to protect cartilage and bone from atrophy (Houlbrooke, Va~e, & 
Merrilees, 1990). Regular exercise of moderate intensity can raise t:he pain rhresh
old, impmve energy level, lessen depres.5ion, and unµrove physical self-concept and 
self-efficacy (Harkcom, Lampman., Banwell, & Castor, 1985; Kovar et al., 1992; 
Stenstrom, 1994). Limited weight-bearing activities (e.g., aquatic exercise, station
ary bicycling) and weight-bearing exercise {e.g., walking, low-impact aerobic danc
ing) are safe for many people with symptomatic weight-bearing joinrs. Tables 21 and 
22 presenr exercise recommendations for cardiovascular and muscular fimess. 

Exercise Types 
Exercise is categorized into chree main types: (a) flexibility and range-of

motion exercise, (b) muscle-conditioning exercise, and (c) aerobic exercise. 
Each type has a place in the exercise regimen of a person with arthritis. 

Range-of-motion and flexibility exercise. Flexibility exercises, also known as 
range-of-motion and stretching exercises, increase or maimain flexibility and 
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Table 20. ReconnenciatloAS ror Physical Activity for Health 

Purpose 

Exercise mode 

Intensity 

Duration 

Frl!QUency 

Establish a pattern of regular physical adi\1ty to promote gon~ral heahh 

Perform aclMties that invol•ie large musc!e groups, entire body If possible, in 
dynamic, repetitive motion. Examoles: walk, swim, dance bicycle, row, 
aquatic exercise, C2listhenics, housellold, and garden tasks 

Low to modeme irtensity: 50'¥.-75% of age-predictOO heart rate; rating of 
perceived exenon = 3-5; talk test =able to converse comfortably 
Aa:umolation of 30 mirutes per exercise day 

Three to foor times a week tor mcderato intoosity; daly for low imensiy 

motion in muscles, tendons, ligaments, and joints and are the basia of any exer
cise proeram. Rexibility is nece.ssary for good posture and strength, for comfort· 
able movement during dailv activities, and to reduce the risk of sprains and 
strains. IL cakes less energy and causes less fatigue to move when the body is flex
ible and moves easily. In arthritis, active and active/self-assisted exercise cnn 
relieve stiffness, increase or maintain joim morion, and increase length and elas
ticity in muscle and perlarticular tissues. Gentle ran ge-of-morion exercise per· 
formed in Ll1c evening can signlficantly reduce morning Stiffness (or people with 
RA (Byers, 1985). A.n exercise program of active exercise and relaxation (e.g., 
the RO M Dance program) has produced significant improvement in funcrion 
and pain (Van Dcusen & Harlowe, 1987). 

Flexibility ex:ercii,es should be done gently and smoothly, 3- 10 times each, usu
ally every uay. Flexibiliry exercises also should be performed before and after any 
more vigorous type ofexcrcise or daily i:ai;ks. A person who has not exercised reg
ularly m some urne, or who has pain, stiffness, or weakness that interferes with 
his or her daily activities should begin an exercise program by building a routine 
of 15 minules of flex ibility exercises. The per5on who <:an do 15 mlnutelS cl con
tinuous llexibilicy exercise will h ave the mocion nnd endurance needed to oJd 
strengthening and endurance exercise. 

Muscle conditioning or strengthening exercise. Decreased muscle function 
(strength, endurance, power) in people with arthritis arises fmm 11 number of 
sources: intra-articular and extra-articular inflammarory disease procCSSC$, side 
effects of medication, disuse atrophy, reflex inhibition in response to pain and 
joint effusion, impaired propriocepcion, and los.5 of mechanical integnty around 
the j olm. Muscle conditioning programs can improve strength, endurance, and 
function without CXdCt:rbation of pain or di:;ea:se activity (Ett inger ct al. , 1997; 
van Baar, A.ssendelft, IJclcker, Oostendorp; & Bij lsma, 1999; Van Den Ende el 
al., 2000). 
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e 21 . Recommended Exercises for Cudlova.scular Flness 

Duration 

Frequeacy 

Increase aerobic cap<k:ity through improvErl cardiovascular and muscular 
performance. 
Perform actlvlties thal inllOlve large muscle groups. entire body if possible, In 
dynamic repetitive motion. Examples: waiting, jogging, rumilg, S\\imming, 
dancing, bic)'Cfing, rowing, aro aquatic exercise. 
~ooorate (60%-30% age pretJ:ctro rraximal reart rate); ra1~ or perceived 
exenion ~ ~7: Wk test = able to conwrse comfortably or sing a, &oOg. 

Additive or continuous bout ol 30-45 milutes of aerobic actMty eac1 exer
cise day. 
At least three times a week; may increase to !Ne times If toerated at moder· 
ate or low levels ol exertioo. 

Tlbl~ 22. Rec1mmeaded ~ercls~ for Muscular Fitness 

Purpose 

Recommendations 
: Intensity 
i Durauon 

Froquoricy 
PnXAlutlons 

Purpose 

Recommendations 

Intensity 
Duration 
Fr81JJency 
Precaullons 

lsllmetric Exertise 
M.inlmize atrophy; impr<M tone; maintain/increase. static strength and 
endurance; prepare !Or dynamic and weighl·beartng activity. 
Perform at lullCtional joint angles. 
.s.7041. one maximal voluntaiy contraction 
tH o second contraction 
s-1 o repeiitims daily 
High intensity isometric contraction may decrease local blood now, Increase 
llltra·articular pressurefioint ~on1ad force. increase blotxl prnssure. To lessen 
~nwanted effects, exhale duririg contra~on, avoid VaJ&'llva's manouver, 
develop !Drce gradually, avoid maximal contraction. 

Dynamic Exercise 
MaintainAncrease dynamic strength and endurance, increase muscle power, 
improve func1ion, enhance synovial blood flow, improve cartlage and bone 
health. 
Be capalle of 8-10 rei>etitons of motion aoainst Q11Vity befcre increasing 
exte~ res1S!ance; perform progressive regimen; perform In pail-free rC11ge; 
use functonal a<:bviti!lS movement patterns. 
Progress to <l0% one repetition maximum. 
Progress to &-1 Q exeic.ses, &-10 repetitions. 
Two to tlTee times per week on altllmate daojs 
lllCl'eased force across an unstlble or inflamed joint may increase biome
chanx:al stress. To lessen unwan'.ed effects, avoid p:iwer gripping and 
ce:ofTTlln~ fo~es on invoo'!JCI l!an<JslWrists. Do not ndllle actlvely lllftamed 
pints in resistive exercise. 

Strengthening exercises, sometimes called resistance exercises, are important 
(or everyone, including people with OA o r RA. Joint pain an<l being seclent:iry 
can lead ro muscle weal:ness. Weal:: muscles are a problem becau~e i t rakes strone 
muscles to absorb shock, support jointS, and protect from injury. Strong muscles 
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also improve emlumnce and the ability cos<1fely walk, climb stairs, lifl, am.I reach. 
Strengthening exercises arc an important parr of an all-around exercise pr<>gTam. 

Slrengthening exercises make muscles work harder th3J\ u~ual. When muscles 
are used n little more on a regular basis, they gradually a<lapr m rhe extra work by 
becoming stronger. Strengthening exercises add resistoncc (extra work) by using 
the weight of the body, plus extra weights that are held or elastic banJs chot are 
stretched. A good strengthening program for people wich arthritis consists of 
overloading muscles just enough to get them to adapt, and not so much they are 
sore and stiff a day or two after exercises. Strengthening exercises with we1ghcs 
should be done uo more than three times a week. 

Progresshc resistive strength training consistently produces po6ilivc reiiulcs in 
both p:iin and function in people with knee OA (Hurley & Scou, 1998; O'Reilly, 
Muir, & Doherty. 1999). Progressive resistance training in people wich RA per
formed in both supervised and unsupervised settings demonstrated sign1ftcanc 
increases instl'COf,Jth and function with pain re<lucrion. There is no evidence thM 
resistance uaining increases pain or disease activity m people wid1 RA (Rall, 
Meydani, KchAyias, Dawson-Hughes, & Roubenoff, l996; Komatiredciy, Leitch, 
Cella, Browning, & Minor, 1997). Determination of an appropriate reslstanc1:: 
and train ing sche~u le, attention to joint protection, moniroring fur overexcnion, 
and patient educu!ion ore important components of a safe and effective progrnm. 

Aerobic i:xercisc and physical activity. Al'robic exerci~e. afro known as 
endurance or cardiovascular exercise, is any physical activiLy char uses the large 
muscles of the body in rhythmic, repeating motiol)S and causes an oxygen deficit. 
The mosc effective ty~ of aerobic exercise use the whole body and include walk
ing, dancing, swimming, bicycling, mowing the lawn, and raking leaves. M~ny 
people 'Nit.h arthmis, although markedly deconditioned, can participate In aero
bic exe1~i:.1: regularly and vigorously enough co improve health and fu nction with
oul exoccrbation of their di:ll!ase. Aerobic and screngtht:ning exercise studies for 
persons with RA (Van Den Ende et al, 2000) and hip or knee OA (van Baar ec 
al., 1999) p1csent consistent evidence for the safery and benefits of exercise. 

Decreasing pam and increasing activicy, without correction of musculookeletal 
biomechanics, may be detrimencal to long-tenn outcomes, as demonstrated in a 
study of rhc effect of an NSAID on pain and walking speed (Schnitzer, Popovich, 
Andersson, & Amlriacchi, 1993). The investigar.ors srudicd b iomeclldilical 
stresses ar the knee joinr before and after treatment and found that faster walk
ing spec-6 a>S<Xiatcd with decrea5ed knee pain resulted in i.ncrc.bed joint strc5:5 
in people with untreated knee joinr malalignment. 

Appropriately prescribed and implemented exercise is ~n important compo
nent of a successful arthritis treatment program. Table 23 presents details abouc 
the 1.1sc of n:H, physical activity, and exercise, with atten tion to che need for joint 
protection. 
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Tlllle 23. Joint Protection and Exercise Reeo11111endatlons 

Du 
• Select low-lmpact actlvhes. 

Corditlon muscles prior :o viOorous CK:tivily. 
• lnclJde flexlblllty and joint range of mouon 

as ~ey exercise components. 
• Reduce load on lolnt (e.o. . body weight, 

exercise In graiAty re:iuced envlrmment 
suci as pool or bike or rowing). 

• Select shoes and Insoles for maximum shock 
att1riuatJon during welgtl-t>eanng actMties. 

• Eva uate for rigidlsemi-rigid orthctics for 
biomecllanical correction at cnldes anti knees. 

AYO Id 
• OverstretchlRD and hypenno~llty 

Stairs, running, one-legged stance. and load 
carrying over 10% of body weight v1lth hip 
or knee joint Involvement 

• Deep knee bends 
• Squeezing rnbber balls 

Table 24 shows communiry resources often available for exercise programs. 
Ty~ of exercise programs that can be used according to individual preference 
include water exercise, low-impact aerobic dance, tai chi, weight training, car
diovascular equipment such as bicycles and rreadmills, and folk or square danc· 
ing. 

Table 24. community Resources tor EHrclse 

• Arthritis Foundation exercise classes 
- Arthritis Foundation Aquatic Program-
- PACE (People with Arthritis Can Exercise) 

•YMCA/YWCA 
• JevAsh community centers 
• Community par1cs and recreation departrn!nts 
• Hospltal·based fitness/wellness programs 
• Church, civic organizations 

People with OA, RA, or JCA who have difficulty in maintaining mini.mum 
levels of physical activity should be referred to appropriate conditioning exer· 
cise opportunities in the community and their progress followed routinely by 
the healthcare tea.m. When necessary to prepare an individual for successful 
p-drtitipation in a community-based or self-directed exercise progJam, referral 
should be mode for physical therap y arul/or occupational therapy to evaluate 
and reduce impairments in range of motion, f!eidbil.ity, strength, and 
endurance and instruct in joint-protection strategies. 
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Physical Modalities 
Physical interventions in conditions such as arthritis are aimed at decreasing 

impairment and improving function. These interventions may relieve pain inde· 
pendcmly or in combination with exercises. Because o( che chronic and flucni· 
acing nature o ( arthriris and the demonstrdred effectiveness of ~lf·managcmcnc, 
pain relief measures that the person can learn to use indepcndenrly $hould be 
encournged. Recommendations from the healthcare providf'r should be accom
pooicd by adequate demonstration , irutruction. and follow-up. 

Selection and successful use of a sptcific physical mcxlality requires an appre
ciation that the physiologic components of pain may be musculoskeleral (e g., 
muscle spasm, restricted movement, joinr derangement, b1ornechanical stress, 
activity-related injury) as well as more direct conseqUt:nces o( the disease itself 
(e.g. , mclclbolites, immune exudates, effusion). (See Table 9.) Expectatiorn; for 
pain relief &h oulJ be renl~tic; relief of arthrici$-related pain by pa:.sive means, 
such as application of heat or cold or electrotherapy, is short lived. 

Heat. Hear Clln provide analgesia, proinorc relaxation. reduce m11oc.le spasm, and 
enhance flexibility of muscle and pcriarticular structures (Michlovitz & Wolf, 
1990). Heat commonly is used in combination with. other interventions, most 
commonly stretching exercises. Superficial heat is delivered by radiation (light) or 
conduction (hor pack, paraffin, water}. Sup'edkial, local heat is t.he rnost com· 
monly used thcmial agent In both clinical and self-care set.ting; (Davis, Cortex, & 
Rubin, 1990). Pain reduction was documented in clinical trials of two co11 1111on 
forms of superficial heat: hydrotherapy (Hall, Skevington, Maddison,&. Chapman, 
1996) and 1?3rnffin (Oellhag, Wollersjo, & Bjelle, 1992). Heat alone, howev~r, pro
duces only shor-rcrm, immediate pain relief. When heat is combined with an 
active exercise program (range of motion and strengtheniJig) pain relief is greater, 
longer lruring, and improvements also occur in stiffne.s, strength, and function. 

Deep hear in the fonn of diathermy (shortwave, microwave) and ulcnlSOund 
requires professional application. ln controlled trials, ultrasound was no better 
t han placebo in an exercise program for knee OA (Falconer, Hayes, &. Chang, 
1992), and some studieli reported increased pain with deep hear (Ha~hi3h, l larvey, 
& Hm-ris, 1986; Ciccone, Leggin, & Callamaro, 1991). Inn study e-0mparing rel 
Mivc efficacy of ultrnsound, shortwave diad1enny and galvanic current in hip ='Ind 
lcncc OA, a majorir:y of patients and phvsidans judged c:he benefits to he similar; 
however, shortwave diachem1y was associated with worsening of symptoms 
(Svarcova, Tmavsky, & Zvarova, 1987). There is little scientific evidence that 
deep hear contributes to ixiin reliefor improves exercise outcomes in anhritis. 

Cold. Cooling has a local analgesic effect and reduces infiammacory responses 
sccondaty w tr..iuma. The analgesic effect may arise from ah.creel neural trans· 
mission, reduced muscle spasm, altered blood flow co muscle and nerve, or 
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increased cndorph in production (Michlovit2 & Wolf, 1990). Cold is applied by 
~Id packs, ice massage, immersion, or vapncoolanr sprays. There is no evidence 
thac a panicular type of cold application consistently produces supcnor results. 
In the m:auncnt of arthritis, pain relief, reduction of muscle spa)m, and man• 
agc:mcnt of overuse injuries are the principal uses for cold therapy. Cold iippcars 
to be effective and well role1ated in both RA and OA (Oarke, Willis, Stcnncrs, 
& Nichols, 1974: Kangilaski, 1981 ). 

Superficial heat and cold have similar positive effects on pam, but there is no 
dear evidence that either alters immtmologically-controlled inflammatory 
processes (Kangilaski, l981). Pain reduction from tht:re modalities is most likely 
due 10 effeccs on common sources of pain, m1.15cle spasm, and activiry-related 
trauma associated wich biomechanical sa ess, shortened soft tissues, and fibrosis. 
Both modalicia appear 10 be equally acceptable and effective in reducing pain 
and improving function when used in conjunction with an eKerci~e program 
(Willi::ims, Harvey, & Tannenbaum, 1986). An advantage of cold is its mor(' 
immediate analgesic effecl and reduction of posr-rraumatic inflammation and 
edema when npplied shortly after an injury or surgical procedure. Heat ha~ the 
advantage of producing an increase in connective tissue extensibil ity and pro
moting relaxation. 

Electrotherapy. Transcutaneouh electrical nerve stimulation (TENS) stimu· 
!ates affcn:m nerve fibers that transmit or inhibit noxious input through che 
spinol cord to the brain (Hanegan, 1992). The initial rationale for TENS appli· 
cation arose from the gate control theory of pain. More recent work suggest~ th:.it 
TENS also stimulates the sympathetic nervous system and brain stem nuclei ro 
produce endorphills (Hanegan), and may inh.ibit arthricis·rclared inflammation 
{Levy, Daltth, Abramovici, Pinkhas, & Weinberger, 1987). 

In RA, pain reducrion, improved wrist function, and minimal adverse effeccs 
were reported for TENS (Abelson, Langley, Sheppeard, Vlieg, & Wigley, 1983; 
Kumar&. Redford, 1982 ). Effectiveness in OA Ls less clear. Resulcs of concrollcd 
tnals a1c incoru.iblcnt, with rcpvro of l:xith signiflcanr pain relief (Gcmignani, 
Olivieri, Ruju, & Pasero, 1991) and no benefit above placebo (Lewis, Lewis, &. 
Sc11rrock, 1984). There- is no evidence co suppon claims that TENS techuology 
used in th.e late 1970s and early 1980s or remote stimulation pro<luce resulcs 
superior to conventtooal TENS (Langley, Sheppear<l, Johnson, & Wigley. 1984; 
Mannheimer & CarlS'!on, 1979). Mose reports of efficacy have come from stud· 
ies using conventional frequency and waveform TENS at a submotor amplitude 
Lo produce a pareschesia or tingling sensation within the painful area (Foley. 
1993 ). High frequency or burst mode TENS appear to provide relief la~cing 
2.5-18 hours and arc the moot appropriate modes for pain reduction in nrthriti3 
(Hayes, L996) . 
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Iontophoresis uses direct current and phonophoresis uses ultrasound to intro· 
duce topically applied anti inflammatory agents through the skin. Although these 
procedures are used clinically for treannent of soft tissue inflammation and pain, 
most reports of effectiveness have come from case studies and uncontrolled tnals. 
1l1c few controlled trials have nor demonstrated significam bt:ndlc (Ciccone et 
al. , 1991; Ve«hini & G~i, 1984). 

Low-energy laser has been ;tudied in both RA and OA, with inconsistent 
results (Hall, Clarke, Elvins. & Ring, 1994: Heussler et al., 1993; Johannsen, 
Hauschild, Remvig, Johnsen, Petersen, & Bieler, 1994; Stelian et al., 1992). A 
mcta·anal'y'Sis of the evidence of laser efficacy in muscul06kelctal pain manage· 
mem concluded that the use oflaser treatment in these conditions cannot be rec
ommended (Beckerman, die Bie, Bouter, De Cuyper, & Oostendorp, 1992). 

Acupuncture. Acupuncture is a widely used therapy involving the tnsertlon of 
elendcr ncoolC-' at ~pccificd points on the body. The needles may be heated with 
an herb (a process called moxihustion) or electrified. Multiple studies have test· 
cd the effect of acupuncture treatment on OA pain a11d function, primarily of the 
weight-bearing joints, with mixed results. No clear benefit of acupuncture over 
sham acupuncture has been demonstrated to date (Ernst & White, 1998). 

Orthotics 
Orthotic devices include splints, braces, and orhcr externally applied but 

removable devices that provide rest to inflamed painful joints, provide stability 
for unstable joints, and relieve pain. There are numerous types of orthotlcs, 
including the following: 
• Compression gloves 
• Ela&lc wrist extensions 
• Rc.,ting hand splints 
• Thumb post splints 
• Functional/dynamic splines 
• Orthotic devices in shoewear 
• Ankle foot ortha;es 
• Knee orthoses 
• Spinal orthoses (cervical collar) 
Some are prefabricated, but many need to be customized for the individual. 
Orchotics should be prescribed with consideration co appropriate fit, comfort, 
and cosmetic appearance. 

C ompression e{oves and wrist orthoses. Compr~sion gloves decrcnsc pain 
and improve function by decreasing swelling in the fingers. In two controlled 
studies with RA patients, compression gloves significantly improved morning 
stiffuess, pain, and nlghttime throbbing compared with controls who wore non
compression gloves (Culic, Battaglia, Wichman, & Schmid, 1979; OoSt:erveld & 
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Rasker, 1990). There were no measurable differences in hand volume, grip 
,;rrengd1, plnch strength, or dextt:rity, and mosc paciems did noc clccc co conrin· 
uc wearing the gloves after the srudy period . When hand o r fingerswclling is pre· 
:sent, n is httime or Z4-hour glove compression m ay provide sympcom:itic relief in 
some ~nents (Nicholas, 1994). 

The use of elastic wrist extensor orthoses to decrease pain and increase func· 
rion in people with RA was investigated in a small number of quasi-experimen· 
cal scudics chat demonscrated improvements in pain and hand function (Kjeken, 
Moller, & Kvien, 1995; Nordenskiold, 1990). Proper fit and patiem preference 
are important factors m determining satisfaction with use (Stem ct al., 1997). 

Shoes. Shoes ~upport and protect feet during ambulation on different wslking 
sUJfuces, and their 1nodiflcat ion can be internal or external. Examples of inte rnal 
modification are arch supports, mec:namil pads, a plasti.zote liner, and soft upper 
material. External modifications that may decrease foot pain include rocker 
soles, external metatarsal bar, and heel wedges. 

Extra depth shoes and heat moldable shoes decrease pain and improve walking 
in persons wilh arthritis of the feet. A steel shank can be built into the sole of the 
shoe, stiffening the sole, thereby diminishing flexion at the metatarsophalangeal 
joints during the push-off phase of gait. Each of the orthotics or a combirtalion of 
them can be used to relieve pain. 

The use of wedged insoles to realign weight-bearing loads is effective i t\ rcduc· 
ing pain in sorm: people wirh OA of the knee. Thl' best results were achieved by 
people with mild ro moderate OA of the knee and a normal weight (Keati.11a, 
Faris, Rirrcr, & Kane, 1993; Ogara, Yasunaga, & Nomiyama, 1997). 

Assistive and adaptive aids. Canes, crutches, and walkers, when appropriate· 
ly used, decrease pain and improve function, stabiliry, and safery ot ambulation. 
Canes increase the base ci support and decre:ise pain by diminishing the ground 
reiiccion or weight-bearing load force on diseased joints of the legs. Canes also 
improve balance with additional proprioceptive input, compensate for weak 
muscles, and improve the stability of gait. The to1.:1l length of the cane should be 
equal to Lhe distance bt:twe::en the greater trochamer of the person's hip and the 
bottom of the shoe heel. When standing with the cane, the elbow should be 
flexed ar ZO co 30 degrees and both shoulders should be level. 

Proper instruction in cane use is important. The individual should holtl the 
cane in the hand opposite the affected leg. The cane and the affected leg should 
be advanced cogeLher in a three-point gait pauem. When ascending stairs, the 
unaffc:1..u:J leg is advanced flrsc. When descending, however, the cane and the 
offccted leg lead. Saying "up with the good leg and down with the bad" is help
ful for people to remember. 
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The indications arc similar for the use of crutches and can~. Axillary crutches 
are the most frequently used type of crutches-either one or two. It is important 
Lhat most of the weight unloaded from the leg is borne by the hand~, avoiding 
pressure on the axilla, which may compromise nerve function. Walken provide 
the gre:itesL stability, although the speed of ambulation is slow. They are helpful 
for bilatei-.il leg involvement and provide safe independen t ambularion. Adding a 
shelf t0 crutches and walkero allows individuals with severe wrist pain and weak
ness to walk. 

A wheelchair or scoorer great!~· expands mobility m those w1d1 SCV1:re involve
ment and Jecrcased endurance. Use of these ambulatory aids should be individ
ualized. 

Adaprlve aid~ and ass~ive devices arc equipment U>Cd to decrea.c pain cmd 
fatigue :ind increosc independence in ADLs, such as personal hygiene, grooming, 
dressing, cook.iog, and homemaking activities. They ceduce pain by decre:ising 
mcc.hanic..al mess on involved joints and by decreasing fa~ue. (See Table 25.) 
Environmenml modifications such as lower curbs, smaller steps, graded inclines, 
r..1.mps. grab bus 1n bathrooms, raised toilet seats, guard rail5, and nonslippery surfaces 
all are helpfu l in reducing pain-provoking postures and enhancing independent 
function. 

)oinL prorecrlon and energy conservarion tech n iques are irnporranr for people 
with arthritis l O incorporate: in all daily activities. 

Modalities with Insufficient Evidence for Recommendation 
Collagen II , copper bracelets, and gold rings for the syrnpromaric rrearment of 

R A have not demonsLrdLed a consistent benefit vr have noc becu ;cudied a<lc· 
quoccly to recommend their use. 

Magnet Therapy 
1bcrc are two types of magnet therapy thal have been used m OA and RA 

pain. One is a ~1naH, scatic magnet such al: thooe wocn as a bcacelc:L, in the shoe, 
or taped LO the knee. The second is pulsed bioclectric mu,,"Jlctic therapy, m 
which un eleC' tric curren t is dir~ted a t body tissues. 

The.re have been a few weU-designed studies of the use of pulsed magnetic ftdd 
therapy that showed inconsistent results am strong placebo effects. Srudies in ves
tigat ing the use of fixed or static magners are even weaker (Leclaire & Bwrgouin, 
1991; Trock, Bollett, & Mark.oil, 1994; Track, Bollet, Dyer, Fielding, Miner, & 
Markoll, 1993). There is msufficiem evidence of the bendlts of elccrromagnetic 
field therapy co recommend irs use in the management of pain re laced to arthrius. 
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Table 25. Examples of Asslstlve a111 Adaptive Devices 

• &111!-up longer hmes on toothbrush, haJrbrustl 
• Sponges and brushes 
• &itton hook, zipper hook 
• Velcro fasteners on clnthing, elastic shoelaces, sock aids 
• Long handlos on shoehorns, brushes, spon~es 
• Larger easily grasped hancles on cooking u'.ens1s, IGlives, torl<s 
• Padded pencils 
• Jar openers 
• Ergonomic Wllrk creas 

Surgical Interventions 

Recommendations in This Section* 
21. For optimal functional results, people with disabling arthritis should be 

rcfe rrl!d for surgical care prior to the onset of joint conlraclure, severe 
deformity, nnd advanced m uscular wastini; and deoonditioning rather thon 
as a last resor t. (B) 

22. Unit:&~ there are medical contraindications, most people with arth ritis, 
including obese.and older persons, should be referred for surgical treatmcut 
when noninvasive treatment is ineffective and function is impaired. (B) 

23. Surgical intervention should be considered when pain and fun ctional limi· 
tations prevent the minimum amount of activity rccommcndr.d by the U.S. 
Suri:;eon General (30 minutes of exercise on mo;t days of the week to 
maintain cardiovascular health). (B) 

•Please oote: Recommendations appear in bold rypc •• 1J1cJ Me di,;cu-...d in 1l1e tut . 

See Chapter 1l ftt an explanation of the strength ol ili< evidence Eul)llOrtlni: 1he rec
ommendations. 

Indication s :md Timing 
The ideal lime to consider surgical intervention is often J elayt:d and conse

quently many people who could benefit from surge?')' are discouraged from seek· 
ing it. This delay can l~<l to advanced muscle weakness and fi.mccional loss with 
further <lcconditioning as well as joint oontracture, aU o: which can compromise 
the ourcome of surgery (Fortin et aL, 1999). 

Procedure3 ~uch ru synovectomy, arthroscopic debcideruenc, am! LOllll ~oulder 
arthroplMcy often have improved succ~ rates earlier in the di~ea:ie proct3S prior 
to the development uf tendon rupture, conrracture, or advanced disease. 
Individuals who hnve rnrnl knee and total hip arthroplasty procedures prior to 
severe functional loss also have better outcomes than those treated al later stages 
{Fortin et al. , 1999). In other people, surgery can be delayed without compromise 
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and people given appropriate instructions about weight IC$ or physical condi· 
tioning to improve results when a procedure is performed at a later nme. For 
these r easons, primary care clinicians should conslder surgical referr.J earlier 
in t he disease process and not only as a last resort. 

Insurers may contribute to the delay because of their concern for the cost o( 

surgery. Consideration should be given to the cost oflong·term medication and 
~iscive care, as well as decreased work productivity. Over time, such cons may 
exceed the cost of surgery. Total joint arthroplascy, specifically, has been shown 
co be a cost-effective treatment when compared to nonsuigical 1rcarments 
(Hirsch, 1998; Rorabeck et al., 1994). 

A decision for surgical treatment should be made on an Individual basis wit:h 
ronsideration of the following factors: 
• Pain 
• Function 
• Defonniry 
• tiffness 
• Medical risk factors 
• Pat1Cl'll gwls and preferences 
• Prior nonsmgical treatment 
• Radiographic changes 
• Age 

Many of these fact0rs can be assessed in the office. Medical risk foclors, patient 
goals, prior nonsurg icRI rrearment modalities, and pain are assessed during the 
history evaluation. Stiffness and some deformities are easily measured with a 
goniometer. Radiographic assessment of the leg should ~ done while the indi
vidual is weight bearing. Rodiographic changes do not always correlate with pain 
level or extent of functio nal impairment (Dekker, Boot, van dcr Woude, & 
Bijlsma, 1992). Tahle 26 lS an example uf a brief as~ment mstrument for pain 
and funcr.ion in chc lower extrernit)'· 

Functional and muscular assessmencs are difficult lo perform in an office and 
arc therefore often overluolced, which is unfortunate bec:iusc the rnusc:le unit is 
rhc prime "engine" that will ensure the success of surgeiy on an arthritic joint. 
The person's current activ ity level and identification of activities discontinued 
due to pain should be clearly documented, particularly because there frequently 
is discrepancy between patient and physician assessment of morbidity (Kwoh et 
al., 1992). 

Clinician-administered measures of pain and funccton can be used preopera· 
t ively as well as posropcrarively. Some of these measures are de.1~noo for spc.-c if· 
ic diwusc stntes such as arthritis or for specific anatomic aren.~, and others are 
more gencrnl. M:my measures provide composite numericRI scores, often with a 
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weighting of approximately 40% for pain, 40% for function, and 20% for mis
cellaneous factors, ald10ugh weights vary by assessment instrument. Scoring usu
ally is done using a 100-polm scale, and preoperarlvely patients ofren score in the 
30s and 40s. Postoperat ively such outcomes usually show marked improvtroem, 
particularly for total joint arthroplasty (Rorabeck et al., 1994). &--e Appendix B, 
Table 33, for a list of pain and function measurements anti cheir properties. 

Table 28. Assessment of Pain ud h 1ctlon or the Lower Ertremlty 

1. Are you abl~ to walk 1 mile? 
2. Are you able to walk 6 b:ocks? 
3. Do yoo have pain with every step taken? 
4. Doyoo have pain at resl? 
5. Hoo long have you had pain? 
6. f.Je you using pain medication and/or NSAJD medication? 
7. Do medications adequately relieve your pain? 
8. Do you use a cane, crutch, or walker? 
9. Do yoo have difficulty oettino in and out of a car? 

10. Ooyou have difficulty reaching your leet or putting on shoes? 
11. Do you have dllflculty bending, stooping. or dlmblng stairs? 
12. What activities ~ave you stopped dus to your arthritis pain? 

Patient self-administered measure~ are of value in function11I assessment. 
Asse&Sments should be done preoperntively to provide a basis for compari3011 
with postoperative measurements. General measures, such as the SF-36 and 
Sickness Impact Profile (SIP), and measures more specific to arthrilis, such as the 
WOMAC OA Index, Musculoskeletal Functional Assessment (MFA}, and 
Arthritis Impact Measurement Scale (AIMS), can be used to document the 
effects of surgical treatment in arthritis patients. The MODEMS, developed by 
the American Academy of Orthopaedic Surgeons, also has demonstrated relia· 
blliry and appropriate specificity for people with arthritis. An instrument devel
oped for total joint anhroplasty can be u:;ed to a:;:;~ patient recuperative power 
such as vigor in the immediate postoperative period (Keating et al., 1993 ). 

Preoperative assessment in people wirh RA should include evalua tion of the 
cervical spine because instability at the C1~2 articulation may place the per
son at risk during induction of anesthesia. Radiographic; asse.si;ment with flexion· 
extension cervical spine views or other assessment as deemed appropriare should 
be done preoperatively. 

Exercise and Surgery 
People with arthritis usually are deconditioned, and the decreased muscle 

sLrength is a5Soeiated wirh higher levels of pain. With more advanced joint dis
ease, a surgical procedure that eliminates pain can greatly facilitate the process of 
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exercise and reconditioning. Some people whose disability has progressed to th~ 
point of nonambulation can be restored to ambulation by surgery. Studies of tom I 
hip arthroplasry have shown significant improvement ln mean walking ~peed and 
other gait pammece~ (Rorabec k et al. , 1994) and improvement in curdiova.scular 
fh.n\JSS (Ries, Philbin, Groff, Sh~ley. Richman, & Lynch, 1997), even with older 
peoplP (Brander, Malhotra, jet, Heinemann, Stulbe.rg, 1997). Following tolal 
knee replacement, there arc significant improvements in quadricep.5 and ham
string muscle strength in 3 months (Sharma era I., 1996) Improved aerobic capac
ity has been documented in patients undergoing knee arthroplasty (Ries ct al., 
1996). The improved conditioning following exercise and surgical procedures has 
important imphcaliom for patients' longevity and comorhid mechcal condiuons. 

U nless Llit:rt: are medical contraindications, most people with ulhritls, 
including obese ond older persons, should be referred for surgical trc.otmcnt 
when noninvasive tre2tment is ineffective and function is impalred. Surgical 
intervention should be considered when pain and functional limitations pre~ 
vent the minimum amount of activity recommended by the U.S. Surgeon 
General (30 minutes of exercise oo most days of the week to maintain car-
diovascular heal th ). · 

Total joint arthroplasty. Tables 27 and 28 summarize surgical procedures used 
for pain relief and functional improvements. Arthroplascy is the surg1cal restora· 
rion of the integrity and functional power of a juint or th e creation of a11 art ifi· 
c iol joint. Total jo int nrchroplasty of the hip and knee provide major improve· 
mcnt in musculoskcletal function. In most cases, pain relief is complete in the 
afflicted joint and quality of life is improved (Diduch, lnsall, Scott. Scuderi. & 
Font-Rodriguez, 1997; Norman-Taylor, Palmer, & Villar, 1996; Ritter, Albohm, 
Keating, Faris, & Me<ling, 1995; Sharma et al., 1996). 

The primary concern about total joint arthroplascy is polyethylene wear, in 
which small parclcles of polyethylent! debris can incite an inflammatory response 
with che release of biologic factors. This can result in USleolysis of sunounding 
bone, which can lead to the fai lure of the total jo int arthrop183ty. People with RA 
who have arthroplascy show a less than I% per year rare of failure (Wolfe & 
Zwillich, 1998). Young, h ighly active patients with OA have had higher rnilurc 
rat'CS in the past, but these rates are improving with newer surgical designs and 
improved materials (Diduch et al., 1997; Duffy, Trousdale, & Sruart, 1998). 
Studies with patients having total knee arthroplasty indicate a Less than l % per 
year failure rate (Duffy ec al.; Wolfe & ZwiUich) and low complication rates 
(Heck, Robinson, Partridge, Lubitz, & Freund, 1998). In one report of people 
under ag1: 55, 99% of coca! knee pru;theses survived after 10 yean (Duffy ct al. ). 
Bcca wc o f their document ed effectiveness, total hip ond total knee 
art hroplasty sho uld ~ offer:ed to patients when nonsurgical t reatment 
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ble 27. Surgical Procedures of the Lower Extremities, Pain Relief, and Functional 
rovement 

Pain Relief Function CommenlllS$U&S 

Excellent Excellent Gold standard; revision possi-
ble; Polyethylene wear issues 
lhreala11 lon111Nily 

Varies Poor Salvage procedure; severe limp 
Varies Varies Not commonly used; some limi-

tations in what can be acoom-

Good to excellent Fair 
plisllld 
Without hip motion; in.creased 
strcg:; to back and knee 

Good In selected Fair lo good Less predictable than total hip; 
C8Ses indirated In select young active 

patimts 

Excellent Excdlcnt Gold slandard; revision possi· 
ble; muscle rehabilitation by 
patient important; dependent on 
patlmt cooperation for rehabiii-
talion .. Fair Fair Salvage prormure; Instability 

Varies- often Varies Commonly perfomied; mini-
good mum morbldJty; may allow 

delay of total joln1 arthroplasty 

Excellent Poor Durlt>le function for weight-
bearing ambulation; unaccept-
able to many patients; Inability 
to sit tn vehldas!theaters; more 
stress to hip; salvage after failed 
surgery 

Varies-often Good to Indicated in select young active 
good to oxcellent excellent patients; pain relief less pre-

dictrole than total joint arthro· 
plaS1y 

Ankle 
Total ankle Good to excellent Good Very high failure rate in past; 
arthroplas1y reneY.1ed interest- still experi-

mental; higher complication rate 
than other total joint arlhroplas· 
ties 

Arthrmcopv Varies Varies Diagnostic aid; limited morbid!-
ty; limited benefit In advanced 
dlse<ise 
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Table 27. (cont.) SUrglcal Procedures of the LoWll Extremities, Pain Relief, and 
Functlo.al l11provement 

Procedure P~in Relief 

Ar':hroc!esls Go~d to excellent 

Ostcotomy Varie:! 

Hi1dfoot (Sllbllllar Joint) 
Artlroscopy (sublalar) Varies 

Miilloot 
Artllrodesls Goal to exr.ellell 

Functioo Comment/Issues 

Good Stress ttM9f« to midloot and 
tindfoo~ durabl&-Wi1hsta1ds 
forces ol gall; standard, accept· 
eel procedure 

Good Not as commonly do"' as at the 
tip or knee 

Varies limited ability to visuaize ioint. 
limited applicatio~ rarely usod 

Good to eKcellent Standard of care; ncreases 
stress to adjacent iOint; with· 
stands weight-bearing forces; 
durable; beneficial. many differ· 
ent irdcatlons; relable pain 
relief 

ForefoeV(metatarsophalangaal faint CMTPJJ) 
Arthrodesls ExceMent Good to excellent Loss of motion MTPJ and limit

ed heel height in shoe wear; 
durable; used for 1st MTPJ 

Foretoot and Toes 
RBsectton arthroplasty Exoellont Gcod to SKoollont Very effective In relieving pres· 

sure areas In people vAth 
rfleumatiod arthrits 

becomes less effective and preferably before deconditioning becomes severe 
and difficult to reverse. 

When c.on:.idering total h ip ardrroplasry, there $hould be C-dJiographic evi
dence of joint damage (NIH, 1994). Previous infection of the involved joinc and 
patienrs' c.omorbidicies may be contraind ications for such procedures. Obesity 
and advanced age are not contraindications, because patients with these charac
rcristics have success rates equivalent to other patients. 

Toca! shoulder arthroplascy is effective in relieving p1in (Connor & Bigliani, 
1997). Functional results vary according to the status of the rocaror cuff, which 
transmits sh oulder muscle function to the proximal humerus. lndividual.s wbo 
have surgery before muscular function lS lost can obtain restoration of function, 
including the abil ity to play golf (Connor & D' AlcS!andro, 1997; Jensen & 
Rodcwood, 1998). People who are seen too Late for restoration of muscular func
t ion still may obtain pain relief with shoulder arthroplac;ry. 

Although total elbow arthroplastv is infrequently performed, the procedure can 
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D Table 28. S1rglca1 Procedures of the Upper Extremities, Pala Relief, and flnctlonal 
1111provcme1t 

Procedure PalnRellef Function CommentAssU8S 
Shoulder 
Total shoulder Good to excellent Fair to excellent Flllctional res11Hs depend on 
arthroplasty status of rcr:ator cuff tendon 

and musculature 
Resection Unpredictabl3 Poor Marked weakness; dit!lculty 
arthroplasty posldoning ham m spaoo; used 

only in saiVage procedure 
Arthroooopy Varioo-ust»lly van- Frequently use0 for mcchank:<ll 

quite good usualy eccelient problems, jlint decompresst>n, 
spur removal; resutts onen 
good; ~alui:ble il eva'ua:Jon 

Arthrodesls Good Fair to poor Sclpul~thoradc motion is 
matntatled, rarely performed; 
can be effective 

Elbow 
lotaljoint Goad to excellent Excellent High failure rates in ~st. but 
arthroptasty current nisults ireat 

improved; exce cnt in rhooma-
tiod arthritis and 
severe trauma 

Res~tlon Unpredictable Poor Good fer salvage proceduro; .. ar1hroplasty rarely used 
Arthroscopy Varies- l/aries- Can be used for removal of 

usually quite good usualy excellent loose bodies, internal derange-
ments, deb~aernent 

Arthrode31s Excellent GOQd Cuwrurnl~~ the ability to lex 
wrst 

Wrisl 
Totatjoint Good GOQd Not commonly performed; ten-
arthroplasty don iml>alance and loosenino 

can detract fr om result 
Resection Gooo Fair Most comma~ not all, 01 
arthroplasty the eight wrist nes are 

removed (e g., proximal row 
caipectomy); good salvage 
process 

Arth~ Goo:I Good Useful for fi>rocartilage 
toa'Slrepair; excellent diagnostic 
tod 

Arthr:Jdesis EXCl'llen1 Goo~ Mmt comn:only ontf pat of 
the wrist requires fusion tca\ing 
some mobon r/:sililecJ>kl 
standard for mati 
arthritis 

Hand Phalanges Metatarsophala~eal & Proiimal tnterphalangeal Joitts 
Total loilt Gooo Varies Ma'/ improve deformity; best at 
arthroplasty me:atarsophatangeal joints; 

docs not significantly improve 
function 
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Table 28. (cont.) Surglc11I Procedures of the Upper Extre11itles, Pain Relief, and 
Fu1ctlonal l11prawe111ent 

Procedure Pain Relief Fmclion CO(IUl'lenl/IS$U9S 

Restctic>n <Wthroplasty Fair Fair lendon may be used as imerpo· 
slion; some wealaless in lune· 
to:;ia has been s~a1 tod by 
im nt arthropl 

Art'lroscopy NIA NIA tn reieto~menlal start 
rommoo y perfOrme 

Artllrodesls Excellent Umils motion Durable strengUJ otalltainea; 
metalafSOphalanoeaJ of thumb 
rornlllOll~ performed; good 
salvags proo«lure, espocialy 
distel inrerphalan~al j>ints 

provide effective pain relief and improved function (Connor & D' Alessandro, 
1997; Leber & Melone, 1988; Lee, 1999}. Total ankle arthroplasty was aban· 
doned 20 years ago by most surgeons because of high failure rates. ll is being tried 
agam, but at this rime the procedure is experimental (Kofoed&. Sorensen, 1998). 

Resecclon artbroplasty. Resection arthroplasty is the removal of the diseased 
joim surface with.cul 1cplacemenr with artificial m<:1ceria l. The proceduce i~ nOI: 
commonly done. It may he used in the leg after the removal of a failed wtul joint 
arlhroplasry due to Infection or insufficient bone for successful pro1thesi~ Sl1pport. 

Although pain relief and functional benefir are considerably inferior to that of a 
successful rotal jointan:hropla~ty, sufficient benefit may occur mallow ambulation. 
In rhe a.rm, strips of fascia or tendon may provide a biologic material that act!i as o 
spacer to allow some joint motion without bony impingement. 

Arthroscopy. Anhroscopy is the examination of the interior of a joint usillg 
an en<loruipe that is insenc<l inco the jolnt through a small incision. With the 
aid of the arthroscope, surgical procedure$ can be performed pcrcutanco~ly. 
joint arthroscopy was developed initially for the knee, but now is commonly per
formed in the shoulder, elbow, wrist, and ankle and less commonly in rhe hip, 
subtalar joint. and smaller joints of the hand. It i3 often beneficial as a diagnos-
tic ai<l, including biopsy, and in the creatment of mechanical derangements such 
as the removal of loose bodies and rom menisci. An:hra;cqJy has mimrnal post
operative morbidity in comparison with arthroplascy. 

There 1s a role for arthroscopic debridemi::nt in patients who wish to posrpone 
arthroplaHy. Linschocen and Johnson ( l 997) found chac 50% 70% of th~ 
paticntiS have good results that last for several years. Longstanding symptoms, 
sevPYe tmhriric changes on radiograph, and malalignment are more frequently 
associated with poor resul ts (Baumgaertner. Cannon, Vittori, Schmidt, & 
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Maurer, 1990) and may he better treated with rota! joint arthroplasty. 
Arthroswpic dcbridemcnt oftm is a temporizing procedure drnr provides signif
icant benefit and reduced pain (Linschoten & Johnson). 

ln people with RA, arduosa>pic S}'novectomy can provide temporary relief of 
symptoms for several years (Fiocco et al., 1996; Ryu, Saito, Honda, Shimakura, 
& Sano, l995; Shanna et al., 1996). The arthroscopic technique ha~ less post
operative pnin and morbidity than an open synovectomy (Ryu ct al.; Smiley & 
Wasilewski, 1990) but may be associated wich u higher rate of symptom recuc
rcncc (Ryu et al. ). Arthroscopic <lebridement has pall iative value as a procedure 
(Ogilvie-Harris&. Basinski, 1991 ). 

Arthrodesis. Arthrodesis is the surgical rerooval of d1e articular surfiice and 
ftxation of the two hones co promote bone fusion at the prior joint. The indica· 
rion for arthrodcsis is functional impairment and pain in a joint not sufficiently 
relieved by nonopcraave treatment. improved fixation techniques provide a rate 
of union above 90% in muot treated joinc:;. Following arthrodesis mo~L pat ients 
arc restored to bruce-frce fu nction and many return to high-level activicics such 
a. physicully demanding employment (Glick, Morgan , Myerson, Sampson, & 
M~nn. l 996). Some are able to engage in competitive sports. Pain relief follow
ing arthrodesis of an arthritic joint usually is complete or nearly complete. TI1is 
often results in functional benefit and allows a return to more nonnal function 
despite the loss of morion in the affected ioint. Joints created with total joint 
anhroplnscy (i.e., hip, knee, shoulder, and, less frequently, the elbow) are treat
ed rArcly with arthrodesis. Joints where replacemenr is not an opclon are treated 
with arthrodcsis. This include:; the subcalar, calcancocuboid, talonavicula.r, mid
foot joints of the feel, and the lesser joints cl che hands and feet. The joints char 
cause the greatest funcrinnal deficit with arrhrodesis (i.e., the h ip 11nd knee) are 
lhe ones in which tot:al joint arthroplasq is most successful. Joines where arthro
plasry is possible bur less successful usually are rrcated with anhrodesis. These 
joints include the wrist, ankle, great toe metatarsophalangeal joint, and smaller 
joints of tllt: hand {relix & Kitaoka, l 998). Ar H1e wrisc a limited fusion of only 
some of the eight bones may provide sufficient pain relief while still preserving 
partial range of mot ion. 

People with OA, particularly chose with inflammatory arthritis, may have per
sistent pain from more lhan on e joint. ln the ankle, lnndfoot, and m1dfoo1, 
where there are joints in close proximity, it may be difficult cu determine which 
joint ~ the source of the most pain. Standard foot and ankle rad1ographs often 
do nor provide a clear assessment of arthritic changes th:ir tend to be less appar· 
ent in these locations. The selection of a specific arthrodesis should be made 
with the aid of aJ<litional cesrs when standard office asse5smem and radiogrnphs 
do not provide suffici ent information. 
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Special radiographic views can be obtained to delineate more precise!\• s~ific 
joints. Computed tomographic scam of c:be hindfoot and midfoot may be hdpfol. 
Bone scintography frequently is beneficial in determining which joints are most 
involved. Anesthetic block of a !pOCific joint with radiographic guidance for confir
mation of the pmper location can be diagnostic in determining the precise locanon 
o( pain. Once the source of pain is detennint:l.I with the aid of a bone scan and con
flnncd pain relief is found with a selective block of the specific joint by a radiologist, 
the likelihood for more permanent pain relief with an arthrodesis is gremly t>nhimccd. 

Osteotomy. Osteotomy is 1he surgical division or sectionin2 of bone. It is most 
commonly u.~ed in the leg. Osteotomy about the hip and knee can provide sig
nificant paln relief in selected individuals (D'Souza, Sadiq, New, & Northruore
Ball, 1998; Rinonapoli, Mancini, Corvaglia, & Musiello, 1998). This procedure 
may be considered for young, more active people for whom ~ longeviiy of total 
joint anluupla~ry would be in question and revision more likely. Ostcotomy Is 
contraindicated in individuals with inflammatory arthricu. For people with OA 
in which the disease is localized to one aren of tne joint, an osteotomy can help 
unload that area of the joim, shifring more stress to a less diseased portion. At 
the hip, this may be done with varus or valgus femoral osteotomy or a pelvic 
osteowmy, provided there is concentricity in the new aren of the femoral head, 
which will be placed in a more weight-bearing position in a contained acetabu· 
lum. At the knee, distal femoral or, more frequently, high tibial osteotomy may 
be performed. An osteotomy is used most frequently m the varus knee with uni
compartment.al mt:<lial gomirrhrosis. Longer healing times, slower resolution of 
pain, and lower percentajlCS of patients with pain relief compAl'('d with total joint 
anhroplosry m~kc these procedures less popular oprinns for people with OA. In 
n young, active person, however, deferral of toral joint arthroplasty is desirable and 
an osteotomy may give significant pain relief while postponing an arthropla.qy. 

Bone removal procedures. Exostectomy is the removal of bone. Areas of bone 
prominence may become extremely painful, particularly when aggravated by 
weight hearing during ambulation. Such deformities arc common in people with 
OA and in people with RA who frequently develop hand and foot defonnltles, 
which cause bod1 functional impairment and pain. Ex~tectomy, especially in the 
foot, m:i.y improve the ability to wear ihocs comfortably and grearly reduce pain 
during ;imbularion 

A condylccromy is the removal of a prominent part of che bone (condyle) al 

the joint surface. The condyles may cause areas of increased pfe:>sure an<l result
ing pain particularly in the plantar surface of the foot. Partial phalangectomy is 
a removal of pan of the small bones (phalanges) of tht: hands and feet. When 
thert are severe deformities of toes, such ai; claw toes, parital phalangectomy, 
which 1 nay be combined with tendon rransfer, may allow correction of c.ldunni· 
ty with subsequent pair\ relief. 
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Soft t issue procedures. PeqJle with RA are prone m tendon rupture. Tendon 
repair often is indicated when rupture or long-term functional loss occurs. 
Tendon releases, lengthenmgs, or transfers also may be used to correct deformi
W and Improve function. Restoration of thumb function can be performed with 
rcndon crarufcr in a perMJn with RA. 

Becau5C of the associated tenosynovitis, people with OA are prone to carpal 
tunnel syndrome, a compressive neuropathy of the median nerve at th e distal 
wrist and hand. When injections or spl ints <lo not provide relief of symptoms, 
carpal runnel release in m~t Ci:lliCS will provide cxccllcnc relief of pam, paraes
thesias, and numbness. If the condition is inadequately created so that funct ion · 
al loss such as muscle atrophy occurs, surgical release may provide suboptimal 
results. T herefore, appropriate surgical referral sh ould be made prior to the 
onset of irreversible changes. 

Nerve rclc:ax~ al~ arc performed in the leg. Although less predictable, tarsal 
tunnel rel1Y.1se .it t.he level of onkle and medial foot may provide relief o( pain and 
pan esth esias parricul~uly if there is a space occupying lesion or exremivc 
tenosynovitis. 

Fin ally, removal of rheumatoid nodules can provide relief of pain in patients 
• where these cause impingement. This is more likely in the foot where the cov· 

ering of the shoe may rub against such nodules. 
Miscellaneous procedures. There are n umerous addi t ional surgical procedures 

that can provide benefit for a person with ardiritls. People: wl rh RI\ frequently 
have hand and Forefoot deformities, such as severe claw toes, with cxcCMivc pres· 
sure over the lip of the proximal interphalangcal joints and excess pressure untler 
the plan tar condyles. Small joint arthroplascy or archrodesis can improve hand 
function and pain. In the foot, claw toe defom1ities in association with exces
sively prominent and painful mecataxsal heads (merntarsalgia) are seen in 
patients with OA and are very common in patients with RA Arthrodesis of the 
first metatarsophylangeal joint provides a stable platform and relieves arthritic 
pain during the push-off phase of gait. This helps restore weight-bearing function 
to the medial side o( the foot. The addition of r~secrion anhroplas1y, 1hat is, 
removal of the overly prominent lesser metatarsal heads, can provide complete 
or nearly complete pain relief for pat iencs 11o·ith severely dis:ibling mecatarsalgia 
(Mann & Thompson, 1997). 
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V. Treatment of Pain in Children and Older 
Adults with Arthritis 

Recommendations in This Section* 
z4. The assessment of pain should be ongoing in any ch ild with juvenile 

cbronic arthritis (JCA). A compreheo.sive and developmenta lly appropri· 
ate pain :&S5t!1ililllent ~hould incorporate a pain history, rbe chUd's self. 
report, behavioral observations, parents' assessment, and phyi;iologic 
cues. (Panel consensus) 

ZS. Analgesia for children should be similar to that for adults who experience 
pain. (Panel COllSCObUS) 

26. Patient/family education sliould be provided on an ongoing basis to increase 
self-~are skills and feelings of self-efficacy and to develop self-advocacy 
skills for negotiating with the healthcare system. (Panel consensus) 

27. Cognitive-behavioral therapy (CBT) should be used to reduce pain and 
psychological disability and to enhance self-efficacy and pain coping for 
children. (B) 

28. Appropriate intcr\Jentions to minimize pain and anxiety related to diai:,rno&
tic and thecapeutic procedures should be an integral part oC the manage
ment of children with arthritis. The child and parent sh ould be adequately 
prepared for any procedure, and interventions should be individualized for 
the cltild and the procedure and administered prophylactically. (B) 

29. \Vhcocvcr conscious or deep sedation is req""irccl to perform any proce
dure, the guidelines devdoped by tbe American Academy of Pediatrics for 
patient monitorinii and resuscitative equipment should be followed. ffi) 

30. The aot iinflammatory and analgesic benefits of oonsteroidal antiinflam· 
matory drugs (NSAIDs) should be weighed against the potential risk, 
particularly in older people. lo the per son wbo is at increased risk for a 
serious upper gastrointestinal (GI) adverse event, gastroprotective agents 
should be used even if nonselective agents arc given at low do<;es. (B) 
-Please note: Rccom™'odations appear in bold type as Ibey are disc:usi;cd in the tat. 

S... Cbpblr 11 for <>n '"'pl..nation of tbe •tr•ogth of the evidence supporting the rec
ommendations. 

JCA is che most common chronic rh eumatic condition in childhood, affecLing 
approximately 285,000children in North America. It is the fifd1 m<>.ot prevalent 
chronic disease of ch ildhood (Cassidy & Petty, 1995). The mujor kinds of JCA 
lncludc pauc1anicular (four joints or less), polyacticular (five joints or more, 
which is <1lso div ided into those with and withour rheumatoid factor), s~tcmi1: 

(ussoci~ted with h igh -spiking fevers and a plethora of other systemic manifcstn
rioM commonly including a fleeting m~h. pericarditis , hepatosplenomcglin, nnd 
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anemia), pso~latlc arthritis, spondyloarthropachy (frequently presenting as 
peripheral arthriti3), reactive arthritis, and artluiti:I associated with inflammaro· 
ry bowel disease. The most common forms of juvenile arthri tis (pauciarricular 
and polyarcicular) commonly develop in girls 1-J years of ;ige. Boys equal the 
number of girls with systemic disease an<l outnumber girls wiLh spondy· 
loanhropathies. ln contrast co adults, 30%-50% of children go into remi&&ion 
after several years, depending on subtype. Reactive and pauciarcicular arthritis 
are the ma;t likely to go into remission. Rheumatoid factor positive polyarticu
lar anhritis and prolonged systemic arthritis are the moc;t chronic and destruc· 
rive forms of the disease. 

Most children with JCA experience pain, s1iffues.s, and joint discomfort bu1 
differently from adults with arthritis (Hagglund, Schopp, A lberts, Cassidy, & 
Frank. 1995; Schanberg, LefebVTe, Keefe, Kredich, & Gil, 1997). The intensity 
of pain i.s not always correlated with the degree of arthritis (Ilowite, Walco, & 
Pochecrevsky, 1992; Schanberg et al.; Vandvik & &kblad, 1990). Children usu· 
ally report less pain, and many have substantially fewer joints with arthritis thAn 
do adults (Truckenbrodt, 1993). Some children have painless arthriris. Ln one 
sruuy, 26% of children with paudarticular arth ritis, 3% with polyarclcular arthri· 
tis, and 4% with systemic onset arthritis reported no pain (Sherry, Oohu~ack, 
Selmon$0n, Wa llace, & Mcllins, 1990). 

Assessing the meaning of p~ln to the child and family and how it i:iffecrs their 
daily lives helps the cl inician understand the pain from che child's and family's 
pen.iieccive and demonstrates the clinician's desire co ease pain and disability. 
This is easier in verbal children, so special attention to pain, anxiety, and despair 
should be given to children who are nonverbal or n oncommunicative. Pain and 
discomfort CCU\ exist in the absence of immediately apparent signs (Table 29). 

Assessment in Children 
The assessment of pain should be ongoing io any child witli J CA. Open 

co1nmwtication about pain and discomfort among the child, famUy members. 
and clinici::ins is paramount. Basic informaticn concerning the preferred rcmu. 
for pain (e.g., "owwie" or "boo-boo"), tO whom the child best communicates 
pain, and past pain experiences are central to asses.5ment. Ocher information 
such as expectations (e.g., anticipating either having or not having e procedure 
done) and individual preferences for assessing auu Lrt:acing pain should be lncor· 
por-..ited into both immediate and long-term pain monagcmcnt plaru. 

Methods of Pain Assessment 
Children's cognitive and psychosocial development affects rheir expressions 

and unde~tanding of pain and influences their scrategie3 for coping with pain. 
Undontanding how children's developmental characterist ics influence pain will 
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Table 29. Misc111tceptlons About Pain in C1tlldren 

MistoKeption 
Infants and chidreo do 
not !eel pain or do not lcel 
pain as intsnsely as adults. 

lrlanls and young children 
do not remember pain. 

Cllil<*'en cannot 
ccmmunlcate flhclll they 
hurt or the intensity of 
their pain. 

' If behavioral manifestations 
of paln are not present, 
then the chill! IS not 

" experienclno pain. 
Children will always tell 
the truth aboul pain. 

Opioids can load to 
addiction and respiratory 
depression in chllclrcn. 

Fact 
Research has shown that tulHllrm and prctcrm nowboms e><hiblt 
physlologic, biocherrutal, and behavioral responses to pail (Anand & 
Hickey, 1990; Barrier. Attia, Mayer. Amier-TISOll, & Shniler, 1989; 
Menon, Allard, & Mcintosh, 1998; Porter. Grunau, & Anand, 1999). 
Sensitivity to pain decreases with age, wi!h ymnger chldren exhibitiltJ 
a lower pain ihreshotd than older children (lander & Fowler·Kerry, 
1991). 

8y 6 months of age, infants consistently avoid palnlul stimuli they 
haw ex~r·enced in the past demonslratlng their memory at painful 
Slimul (Johnston, 1993; Porter et al .• 1999). 

Children beyond infancy can oocurately point to the !cation of their 
pain on fleir body or mark lire site on a drawing (Savedra, Tesler. 
Hotremer. Wilkie, & Viard, 1989). By age 4 years, nest children can 
use simple self-report pain scales (Matthev.is, McGrath, & Pigeon, 
1993). 
S1udies have sho'Nn that children can exp2rience pain wi1hout dl$p13y 
ing the behaviors commonly ;1;sociatcd with paln (Schecter, Bernstein, 
Beck, H<rt, & Scherzer, 1991 ). Chiklren use sleep Md play as coping 
mechanisms to d9al vtilh pain. 
Whi~ children rarely fabricate pain, thny may underreport or deny 
pain for rear of in;ections or olher painful procedures (Aldeou~ 1997}. 

Opicids can be safely given lo neonates, infants, and children. Thora 
are virtually no reportG of addiction In children treated with opioids lor 
pain management, and rel)Orts ol respiratory depression are rare 
(Menon et al., 1998; Whaley & Woog, 1991 ). 

as.~isr clinicians to assess and manage their pain. Ch ildren's conceptualizations of 
pain corre:.pond to Piaget'~ ~t.iges of cognit i\'e developmenr, shifling from con
crete , perceptually dominnted concepb in younger children to more generalized, 
abstract , and psychologically oriented concepts in older children (Gaffney, 
1993). 

A comprehensive and developmentally appropr iate pain asseswu:mt should 
Incorporate a pain history, the child's self-report, behavioral observations, 
parents ' assessment, and physiologic cues. Valid and reliable a5SCSSment tools 
are available for measuring pain intensity and pain affect in children. These 
include ch ild self-report, parent report, and behavioral observauon tools. (See 
Appendix A, Table 3 1.) Decau:ie pain is a subjective phenoii1enou, beli-rep<irt 
should be used as the primary source of pain assessment whenever poRSiblc. 
Bchavioml obs.:rvations and physiologic cu es can provide addition:.1 informa
tion, but shouJd not be used as the primary source of pain assessment. The 
exception Is preverbal children and nonverbal or cognitively impaired indi
viduals, for whom behavioral observations shouJd be the primary source of 
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as~essment by the clinician, with parent or primary caregiver's assessments 
providing additional information. Physiologic signs such as heart rate and bloul 
pressure arc rhe least reliable measure of pain m children and should be mt!<.l only 
as helpful adjuncts in assessing pain; 1h~ey should not be used as che primary 
source of information. 

Obtaining a d10rough pain hisrory is important in assessing pain. Information 
~hould he elicited about the child's understanding of pain, previous pain experi
ences and pain respQnses, and strategies for coping with pain, as well as A 

parental pain h istory. (See Appendix A, Table 32.) Both che child and parents 
should be included in pain assessment. Parems can provide important informa· 
rion about the child 's previous experiences with pain and often are able to pre
dlcc their child's responses co pain. 

Self-Report and Proxy Report 
In children over 4 years of age, self-report provides the most reliable and valitl 

esrimare of pain intensity and location. By this age most children have acquired 
the necc:ssacy cognitive and communication skills net'<le<l to use self-report p:iln 
am:s5ment tools. Children rarely fabricate pain hut may undcrrcport it for fear of 
a painful procedure (e.g., joint inject ion) or because of a desire to please others. 
Child rPn Alw may imitate their parents' responses ro pain. Some childre11 cau· 
not express pain to the healthcare team but may confide ln their pan:mts who can 
relay the: child's thoughts and feelings. Some especially shy or anxious children 
will not respond either verbally or by pointing to a scale. Appropriate methods 
for tht!St! young children include rne Ouchcr (Beyer, Denyes, & Villarruel, 1992), 
Wong-Baker Faces Pain Rating Scale (Wong & Baker, 1988), and che Poker 
Chip Tool (Hester, Foster, & Kristensen, 1990). Figure 10 ib an t:xample of an 
llsscssment tool that can be used with young children. Canoon foce.1 ns measure
ment scales for pain may measure pain offecr or rhe intensity of pain, anxiety, or 
distress. 

Children over the age of 7 years usually understand the concepts ci order and 
number, and thus can use a numeric rating scale, a horizontal word graphic rat· 
ing scale, or a visual analog scale-although this last scale was rhe lease preferred 
in one large stutly of pedia1ric patients (Tesler, Savedra, Holzemar, Wilkie, Ward, 
& Paul, 1991). Location of che p2in can be determined either by asking the child 
ro poinr to the body part or by use of a body map colored with Jiffm:nt 1.olo~ to 
indicate different pain types or intensities. 

The Vami{Thompson Pediatric Pain Questionnai re ( PPQ) is borh ~~If-report 

and a parent.ti report that has heen used extensively in children with arthritis 
(Thompson & Varni, 1986). This instrument includes visual analog scales, a pro· 
jcccive color body map, and a list of pain descriptors. Parental report regarding 
pain in children with arthritis correlates well to physician and patient reports 
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Figure 10. Wong-Baker Faces Pala Rating Scale 

0 
No-

5 .... -
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Stll1f '1 SIDI ol !JUI f i!Cf O ls 111fY Jtlr,pJ /!ccaJsC te dresnlhurlll a!I. F~ 1 llttts /4JSI a we Ott 1 tct 2 /1uts a ltl/IJ 
m;r1. ,_ 3 hiJt1I ~ mn Fa '!MIS a wilollJ lo. ms 11:.tns as nrJ:h as yGU can /r,J;;qlne. r~ f011 do mt /Q"" 
to be ayit1g ltJ IHI this bad. Ask tJ1e /lilSCl1 to ctlXJSC 1he llce 11131 best d:sui/Ms /li>f he Is fet!lflg ll1lif4 ~ is '8CQ/11-

~kl persoos ~ 3 )'IJJS "1d <I.def. 
Br/of word iMttucli1nr: Po in/lo 9ad1 fa«I us;rig fl>: ~$lo descflre V.. pa;, inOOsfly. Ask tho C'llld {q chc!Jse /Jl)l l/OI 
b'5I Oll$Cfl/KJ 01111 pan ind mcml /1111 awopr/Jle nvm/Jel. 
Note. Flom nbl!g 0 L. Hod<en/»11y-E.2ton M .• Winkt/sfei,t AIL. Sdl.v-dlz. P.:Woflfl's Essentials ol Ped11.l1ic Nmir<J, ~ 
SI. Loris, ?<XJI. p. 1301. C(l)yright b)' Mosby. lr1G. R~rinkd bypcmissioo. 

(llowitc er ol. , 1992), although one study reported good correlation between 
morher and child reports of disability but not pain (Doherty, Yanni, Conroy, & 
Brcsnih an, 1993). 

Dehavioral Observation and Pain Coping 
Limitations in childrl!n's cognitive and verbal dl!velopmcnt affect both Lheir 

understanding of pain and rne ir ability to communicate their discomfort. 
Therefore. behavioral observation is the primary assessment approach for non· 
verbal children and enhances the assessment d pain in verbal ch ildren. Pain 
~haviors shown to be reliable and valid pain measures in children with JCA 
include guarding, br&cing, active rubbing, rigidity, and single and multiple flex· 
ing (Jaworski, Bradley, Heck. Roca, & Alarcon, 1995 ). 

Pain i~ a major cause ci disabiliry in children with JCA, an<l che Inability ro 
cng-age in u:iual and d~ired activirie.'I affects pain perception . Thus, ~enl 
of the child's functional st:i11,1s is an essential component of a comprehensive 
p:iin assessment. Several pediatric-specific instruments have been developed ro 
measure funCLional ~tarus in chi ldren with rheumaric diseases. (See Appendix B, 
Table34.) 

The Pediatric Pain Coping Inventory to assess pain coping st rategies was val· 
idared in children and atlolescencs with arthritis (Vami et al., 1996). lt includes 
a parent report an<l can be used in children as young as 8 years. 011l<lren wi th 
higher 11ain coping skills and racional chinking report less pain (Schanherg et al., 
1997). 
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Pain Management in Children 

Pain Management Associated with J uvenile Chronic Ai:thritis 
C-Ontrol cl JCA is primary to the uearmenr of pain and to lessen future prob

lems with destruction of the join t. There are children in whom treatment of 
their JCA is unsatisfactory and a few who do not tolerate available treatments. 
Adverse effects of treatment may lead to either acme pain (e.g., gastritis) or 
chronic pain (e.g., avascular necrusis, compres;ion fractures). As with adults, 
pain should n ot be ignored while waiting for systemic anuarthmic tre-c1unent to 
cake effect l::ecause oome of these agents may take months for cht:lr full benefit to 
bt: realized. To manage pain adequately, a Lrusling relationship should exist 
nmong the child, family members, and he .. lthcare team. No one solution fies oil, 
and only th1ough open discussion and negoti2rion will the best outcome for each 
child and family member be reached. 

Analgesic Management of Pai.n 
ln general, analgesia for children should be similar to that foe aduJts who 

expe rience p-;Un. There nre, however, few studies on pain management in child
hood 11 rrhriri~. The two mainstays of initial tre:umenr fnr mnsr children ate 
NSAIDs and Lntra-articular corricosteroid injection (Cron, Sharma, & Sherry, 
1999). NSAIDs are effective in reducing the number of tender joints and 
decreasing morning stiffness. There are no published studies of the cyclooxygc
nase-2 (COX-2) selective NSAlDs in children, and the1>e medications arc not 
approved by the Food and Drug Administration (FDA) for use in children. 

lnrra·anlcular lnjectlons are reponetl to lead co local disease remission, but the 
effect on pain has not Leen sludied S)'litematically. Triamcinolone licxa<..ewu ide 
is the agent used in most studies; it is superior to h ydrocortisone an d lasts lon{,>et 
th an methylprednisolone acetate or triamcinolone acetonide. Leg length dis
crep::incy was significantly reduced in one study of young children injected early 
in the course of JCA and repeated with each occurrence of arthritis (average of 
3.25 injections over +2 months) compared to children created wirh NSAIDs 
alone, which suggests a shoner duration c:i ]CA m those injected (Sherry, Stein, 
Reed, Schanherg, & Kredich, 1999). Thus, intra-articular corticosteroid in jec
tion should be considered in children with limited painful arthritis. 

If the child does no1 re~nd 10 the initial therapeutic steps, the child's condi
tion 3hould be reevaluated, because some of the pain may not be arthritis relat• 
ed. Mood :lnd stress also influence children 's pain perceptions, so interventions 
to manage mood disturbances and daily stress should be a p~rr of the compre
hensive approach to pain management. 

If the arthritis continues to cause unremitting pain, analgesics such as trama<lol 
or an acetaminophen and oxyoodone combination should be adminiscered, in 
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11ddiLion to more aggres:.ive :reatmem of the underlying disease with disease-
. modifying anrlrheumatic drugs (DMARDS), corticosteroids, and/or tumor 

necrosis faccor agontsrs. Ifrhese therapies do not achieve adequate pain control, 
oploids should be used for the child who experiences moderate to severe pain 
related to arthritis. Oral administration is preferable, using a long-acring prepa
rucion on a sch eduled basis. Figure 11 presents an algorith m for the management 

· of pnin in children wirh arthritis. Table 11 {page 59) presents dosing recom
mendations for use of analgesic medications in children. 

DMARDs and glucocorticosteroids. Studies of tht: traditional DMARDs 
(e.g., sulfasalazinc, mechotre}(llte) in childre:l. wim JCA do not report effects on 

Flgin 11. Algorithm for Maragemeat of Pain In Children wftfl JuV91il8 Clll'onlc Arthritis• 
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pain but, similar to adults, many children e><perience substantial improvement 
when using rhese agents. One study of hydroxychloroquine did nc'lt show 
increAsed benefit over placebo in reducing the degree of arthritis but did show 
decreased pain (Brewer, Giannini, Kurmina, & Alckseev, 1986). Etanercept, 
compared wid1 placebo, significantly decreased both the degree<£ arthri tis and 
pam (Lovell et al., 2000). Agemssuch as leflunomidc and cyclosporim: have ncx 
been scud1ed in children. 

Glucocorticosteroids may have a role In children who experience marked 
morning ~iffness and pain as well as in children who are begun on slower-act ing 
agents such as methotrexate (subcutaneously) or sulfasalazinc, but the bcnefi~ 
should outweigh the risks of osteoporosis, growth retardation, and o ther steroid 
effects (Kvien, Hoyeraal, & Sandscad, 1982). Rarely will A child requi~ 

chemotherapeutic medication such as aiathioprine, mycophcnolace mofetil, 
cyclophosphamide, or stem cell transplantation. 

P h ys ical and Occupational Therapy 
Physical and occupational then1py, including modalities such as splinting, ice, 

hear, paraffin baths, massage, prone lying, active exercise. and stretching have 
bee11 shown to be useful for pain management in adults, but no studies have rig· 
orously evaluated the benefit of such therapy in children. Joint protecrivc tech
niques may help reduce the pain of activities of daily living and decrease s train 
across inflamecl or damaged joints. Aerobic conditioning may improve energy, 
Increase the child's seme of well-being, and help decrease pain. A study of 25 
childrc1\ with polyarticular JCA found that a structured physical conditioning 
program improved aerobic endurance without increruing disease ncrivity or pain 
(Klepper, 1999). Ult~ound and transcutaneous electrical nerve stimulation 
generally are not used for pain control in children with arthrit is. 

Surgery 
Surgery is an appropnatc treatment for children wirh either destro)'C<i, painful 

joints or recurrent arthritb unresporuive to medic-Oil therapy. Marked pain reduc· 
tion has been reported following synoveccorny of the elbow, knee, and proximal 
interphalangeal joints in children (Lonner & Stuchin, 1997; Rydholm, Elborgh, 
Ransmm, Schroder, Svantesson, & Lidgren, l986; Wilde, 1974; Wilson, Arden, 
& Ansell, 1973). Soft tissue release of the hips decreased pain immediately and 
long term (Mogensen, Brattstrom, Eke lund, Svantesson, & Lidgren, 1982; 
Swann & Ansell, 1986; Witt & McCullough, 1994). As in adults, tornl joint 
replacement in children usually is effective in reliev ing pain (Haber & 
Goodman, 1998; Witt, Swann, & Ansell, 1991). Wheneve( possible, joint 
reP,lacement suq;ery should be delayed until closure of the growth plates has 
occurred. 
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Patient/Family E ducation 
Patient/famil)' ~ucation should be provided on an ongoing basii: to in crease 

the child's and parents' self-care skills in pain management, feelings of self-effi
cacy, and abilit)1 to negotiate with ihe healthcare system. Patient/family educa
tion should focus on underslAl.llding and managing the child's arthrir~ and relat· 
ed pain, health promolion, growth and development issues, &;ease prevention, 
and self-care and self-advocacy skills. Clinicians should help parents to encourage 
their chilJ co p8rticlpacc in managing tlu:ir JCA :md pain co promote evenrual 
independence in self-care. The book Raising a Child wirh Arthri~: A Parcn1's 
<ft1id .. , available from the Arthritis Foundation, is a good resource for fumilics. 

When the child's pain or dL.-.ease activity interferes with his or her school per
formance, Lite child should be referred for physical or other health impairment 
(POHi) services under the Individuals with Disabilities Education Act ODEA) 
( 1997), formerly known as The Education for All Handicapped Childrt:n Acr of 
1975 (P.L. 94-142). This law applies to children who attend (edemlly funded 
schools and requires that schools provide specia l services tO children ages 3-21 
years w1lh ..:motiona l, mental, or physical impairments whose condition imcr· 
(..:res with their ability to function in school. These services may include (a) 
adaprivf' physical edu~ation, (b) occup:u ion>il therapy, (c) physic31 1hernpy, (d) 
speech therapy, and (e) transportation to and from school. In addicion, IDEA 
requires that individualized transition plans be developed for every POHi stu· 
dent by the age of 14- 16 years. 

Cognitive-Behavioral Therapy 
CBT should be used to reduce pain and psychologicaJ disability and to 

enhance tielf-efficacy and pain coping. Children's strategies for coping with pain 
are influenced by age, level of cognitive development, emocional state, tem
perament, culture, and health stams, as well as previous experitmces wirh pain, 
parental attitudes, and environmental and siruational factors. Srudies of ch ildren 
with can~er, headache, and other painful condition.s report reduction in pain 
using wategics such ns distraction, humor, relaxation exercises, allowmg lhe pur· 
enr to he present during painful procedures ro provide psychological suppo", 
and allowini the child some degree of control over what is happening. 

Some scudics have focwed on cognitive-behavioral aspects of pain and pain 
management in children with rheumatic diseases. A srudy of 13 children with 
juvenile rheumatoid arthritis (RA) 5howe<l significant pain reduction both short 
term rind at 12 montlu with eight sessions ofCBT that wed progressive relax
:nion, mechrauve breathing, and guided imagery (Walco, Vami, & llowiLc, 
1992). Progrcs~ivc muscle relaxation md guided imagery techniques reduced 
pain and improved function in seven girls with juvenile fibromyalgia (Walcott 
al.). StrMegics such as distraction, vi~ual imagery, h ypnotic suggestion, rind 
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behavioral management may be more effective with younger children, wherca$ 
older children may benefit more from strategies such as progressive relaxalion 
and meditative breathing. 

Procedural Pain in Children 
Procedural pain is a major issue for children. Children, C$pecially younger 

ones, do not give assent and do not understand the reasons for p:iinful proce
dures, nor that these procedures are shon: lived. 

Young children have l:een found ro exhibit more distress during invasive pro
cedures and ra:e procedure-related pain higher than older children (Kazak, 
Penali, Brophy, & Himelstein, 1998; Wong & Baker, 1988). Interventions to 
minjmize pain and anxiety related to diagnostic and therapeutic procedures 
should be an integral part of the management of children with arthritis. 
Interventions for managing procedural pain should be individualized for the 
child and the procedure and administered propbylnctically. 

Numerous nonpharmacologic interventions have been shown to be effective 
in helping children cope wich procedural pain and anxiety. Such strategies 
include providing age-appropriate information about the procedure, distraction, 
relaxation exercises, guided imagery, and hypnosis. The child and parent should 
be provided with accurate information about what will be done and what the 
child may experience during the procedure (McCarthy, Cool, & Hanrahan, 
1998). Allowing lhe child m role play the procedure before it is performed famil
iarizes the child with the medical equipment that will be used and allows them 
co rehca.rsc effective coping strategies to use during the procedure (McCorchy ct 
al.). Whenever possible, parencs should be allowed to remain with rhcir child 
during the procedure co provide comfort and support, which, in rum, will mini
mite the child's anxiety. 

Children with arthritis frequently have repeated blocxi tests, and many receive 
subcutaneously administered medication (methotrexate and etanercept). Topical 
ancschctic agents, ice, and cognitive-behavioral reclmiques may be beneficial for 
minimizing pain <luring these procedures. Lidocaine/priloc:alne cream lS safe anc.1 
effective lu pn:venling pain associated wicb minor procedures such as venipunc· 
turc, lurnbor puncrure, and subcutaneous drug rcscrvcir injection (Aru ct al., 
1994; Taddio, Nulman, Goldbach, !pp, & Koren, 1994). lontopboresis produced 
rapid, safe, and effective Loplcal anesthesia in children prior to minor invasive 
procedures (Squire. Kirchhoff, & HiS.50ng, 2000; Zemp.5]cy, Anand, Sullivan, 
Fraser, & Cucina, 1998). One study showed that adding 0.1 ml of l % lidocaine to 
injectable gold decreases pain (Kovalesky, Sherry, & Leh.man, 1986). 

Children with JCA may require multiple joint injections over the years, so every 
effort should be made to make chis procedure as comfortable as possible. Cogntrive
bchavioral interventions ond topical anesthetics may be effective in minimizins the 
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pain associated with arthrocentcsis. Local anesthesia wirh topical an~thecic prepa
rations followed by buffered lidocaine can help children to have minimAl discom
t<m ... In young children undergoing one or a few joint tnJections, conscioui sedation 
with oral mlda:wlam 0.2-0.J rrw'kg, may relieve anxiety. Olildren rcqulring many 
jo1nr injections or who arc distraught with che ic.lea of injections may require brief 
pcml onesthcsia. It usually takes an experienced rheumatologist only a fow min
ures to inject the joints once the child is anestheti.zecl. Whenever conscious or deep 
sedation is given, the guidelines developed bv the American Academy of 
Pedi.rtrics for pitieot monitoring and resuscitative equipment should be followed 
(American Academy of Pediatrics Committee on Drugs, 19'>2). 

Pain Assessment and Management in O lder Adults 
Ike.Du~ oncoarthritis is a disease moot often seen in older adulcs, much u( this 

guideline is applicable to the assessment and management of arthritis-related 
pain in that Population. There are. however. sevecal aspects of pain m11nagcment 
that should be particularly emphasized in older adults. 

lt has been well established that chronic pain is common in older people 
(American Geriatric Society, [AOS] 1998) and that arthritis is one of the most 
common sources of paln. Pain is common both in communicy-dwellers and in 
people Ill nursing homes, where 80%-85% of the residents are repottcd to h ave 
subslalllial pain thar is w1demeated (FeHell, Ft:rrell, & Osccrwcil, 1990). Tht:: 
abi li ty to a~scss and mal\age pain in o lder udults is complicated by the amount of 
cognicivc impairment in th is pepulation, especially among nursing home resi
dents (Ferrell, f.errcll, &. Rivero, 1995). 

Pain Assessment 
Most pain assessment tool~ described elsewhere in this guideline are appro

priate for use with older people. Herr and Mobily ( 1993) emphasized the 
importance of dete rmining the older person's preference for and abili ty to com
plete selected tools before use. They noted that older adul ts found verbal 
descriptive tools easier to use and preferred them to visual analog scales. 
Parmelee (1996) reported that older people with cognitive deficits are less 
mclined to report pain th;in cognitively intact older persons of similar health 
statu5. A:. the AGS Clinical Practice Guiddim:s Panel emphasized, even peo
pli: with mild to moderate cognitive impairment can be assessed with ~irnplc 

questions and screening tools, and the most reliable source of pain measure· 
ment is the older person's self-report. 

Phannacologic Management 
Adults over the ugc of 65 commonly have been e.xcluded from studies of anal

gesic medicat iuns (Rochon, Fortin, Dear, Minahr, & Ch:i lnwrs, 1993). 
Therefore, much of the knowledee of pain management in the older adult has 
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been gained th.rough clinical experience. There is a poten tia l for adverw effects 
of 1ualications in all populations, but ir is particularly problematic in older 
adulcs. Ninety-eight percent of the adverse effects ufNSAIDs are chose associat
ed with the GI tract (Winzeler & Rosenstein, 1998). Older age is a major risk 
factor for ulcer complication in people who cake NSAJDs (Pepper, 2000), and 
most of the serious complications occur in olde1 and debilitated patients. Age
rdatt:d changes In prostaglandins may contribute Lo che higher incidence of 
NSAID C l complications in older adults, but it Likely is related more to the 
increased exposure to NSAIDs and to comarbid conditions (Solomon & 
Gurwitz, 1997). Older people also are at increased rislc of adverse renal effects 

from NSAlDs. Therefore, the antiinflammatory and analgesic benefits of 
NSAIDs should be weighed against the potential risk, iiarticularly in older 
people. 

If nonselective NSAIDs are used in older adults, they should be started in low 
analgesic doses and increased to full amiinflammatory doses only if lower doses 
do not provide adequate relief of symptoms. In the person who is at increased 
risk for a scrlous upper GI adverse event, gastroprotecllvc agents should be 
used even if nonsclectivc NSAlDti are given at low dosag-e (American College 
of Rheumatology, 2000). 

Older pt:nple may he more sensitive to the analgesic properLies of opioicis. 
Higher peak pain relief and longer duration of action among older adults have 
been obsctvcd for morphine and other opioid medications (Kaiko, Wallenstein, 
Rogers, Grabinski, & Houde, 1982). As noced repeatedly in chis guideline, the 
management of pain should be individualized to the needs and characlerisLiOi of 
the patiem. The content of this guideline is applicable to pain management in 
older adult:.~ , with special attention given to the aspects discussed in 1his section. 

130 V. Treatment of Pain in Children ~d Older Adults with Arthritia 

NON-CONFIDENTIAL 

6022604061 

PDD1704082030 

PKY181215688 

IN COMMONWEALTH OF KENTUCKY EX REL JACK CONWAY_; ATTORNEY GENERAL v. PURDUE PHARMA L.P., ET AL., 
CIVIL ACtlON NO. 07-Cl-OI 303 (Pll\E COUNTY CIRCUIT COURT) 

P-03616 _ 00142



·VI. Summary and Comments 

The Guideline for die Marogemem of Pain in Osteoarthritis, Rheunuuoid Arthritis, 
and Juvmik 01T1mic Arthritis is based on rhe bei.1: available scientific evidence 
combined wich the expert judgment of the paru:I, consukams, and peer review· 
en. The guideline includes information on asses:sment of pain and functioning 
in children and adults and takes a comprehensive approach to the use o( pain 
m11n.1gemenc smuegies. The algorirhms and narrarive discussion emphasize the 
need for a mulcimodcl approach and ongoing assessment and reassessment Lo 
provide the most effective pain managenent. 

An examination of the tables of scientific evidence in C haprer II shows rhat 
evidence frequently is sparse or inconsistent, part icularly for children and older 
adults. Mose of the medication srudies have been conducted to gain Food and 
Drug Admlnimation approval or for marketing purposes. They often are nar· 
rowly focused on patient population or condition and do n ot provide informo
tion that is readily generalizable to other: cliniCJI popul:itions, agP•, ~nd condi
tions. TI1e exLnpolaLion of experience with medications common ly used in one 
clinica l populacion to another population requires considerable d ependence on 
the use of expert judgment in making recommendacions regarding their use in 
pain related to arthritis. 

Fortunately, !here has been an inm:ase in the development of new medica
tions and routes of adminlstracion In n:cem years, and this should increase avail
able options for paio mana~ment. As new scientific evidence bccom<:$ available 
it should be possible to expand treatment options, and there likely will ht! need 
to modify recommendations. For now, chis evidence-based guideline should pro
vide a useful and current framework for the management of pain in osteoarthri
tis, rheumatoid arthritis, and juvenile chronic arthritis. 
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Appendix A. Pain Assessment Instruments 

Table 30. Pain Assessment lnstr11me1ts and Dimensions Assessed 

lnstrumenl Description Dimensions Auessed 

NUJT8riC Pain lntensitY Person selects a number on a scae Intensity 
Scale that best descnbes Intensity of pan 

Visual Amlog Scales Usoolly cOllSists a of 10-an lile \Yith 
clescripton at enopOinrs that measures 

lnlensi:y ard af'ect 

pain or i ffecl 

Per$On places mark along line to 
indi:ate inlellSity of pam or affect 
and this is then measured to 
detem1ine score 

Verbal Rating Scale Consists of series of pain descriptors 
usually arranoed in ader from lowest 

Intensity or affect 

level of pain to the highest. Person 
selects descriptor that best descr1oes 
intensity of pain or pain alfe::t (using 
different scales for each) 

Body Maps Outline ot human figure. Person 
shades area(s) where they are 

Pain location 

experiencing pain. A cognitively 
impaired pe1son C3f1 point to pain 
sites on lhelr own body 

Daily Diary Records Person 1eports on his or her pain 
multiple times a day (e.g., morning, 

Duration and time course 

noon, evening, bedUme) 

Brief Pain lnv9ntory Numerical &eale (1- 10) ttm consists Location, intensity, ntenar-
Short f'olTTI (Cteeland & of items klr person to rate the location. ence, vr1th functiona ralief 
Ryan. 1994) Intensity, interference, and relief of pain 

lilcGll Pa"n Pain invemory with 6 descriptors for location, intensity, quality 
Ouestioonal re levd of pain, a body outline, 9 
!Melzack. t 975) descriptors of terrporal a5peds 

IAultdimensional Pain Comprehensive assessment a Ps;chosocill. ooha.,;oral axes 
tiventoiy (Kerns, Turk. & sub,ective pain experience composed 
Rudy, 1985) of lhree parts and 12 scales that measure 

sub,eclive. beh:Moral. and psycho-
physiological compoqents 
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Table 31. Pain Assessment Instruments fur Children 

lnstru11ent & Author 
CHEOPS (McGrath 
et al .. 1985) 

Faces Rating Scale 
(Wono & Baker. 1988) 

0Lcher Scale (Beyer, 
1008; Beyer, Denyes, 
& Vlnarruel, 1992) 

Description 

Six items: cry, facial expression. 
verbal complants. mo\-ements. 
IOuchng, ~ movements 

Six fa;es from l>-5; chi d 
chooses the face that bl!sl 
describes how he or 
Sie ~feeing 

Pic:ulO scale with sbc laces 
aid scale lrom 0-100; child 
d'looses pictJre that besl 
ooscribes pain al pr8SUlt 
(available in Caucasian, 
.Atrican American, and 
Hispanic versions) 

Age 

1-7 years 
Dimension Assened 
BchaVIOral response 

3 yeais and older Pain intensity and 
affect 

3-t2 ymrs Pain lnteisity 

Eland Color Tool 
(Eland, 1985) 

Olild marks one of four 4 years and older Pain intensity 
boxes with color chosen to 
represent how much pain or 
hurt he or she has. Body 
outline colored where I hurts. 

Poker Chip 
(Hester, 1979) 

Four poker chips that represent 4-8 years Pain ln1cnsity 
"pieces of hurf' are aligned 
hori.!ontally In front of child. 
Child chooses chip that rep;esenls 
the current l1Urt. 

Numer1c Scale Select a number that best 
describes intensity of pa.Jn. 

5 years and older Pain lnll:nslty 

Word Graphic A line wilh words to describe 5 years and older Pain intensity 
Rating Scale pain-<:h'ld marks along Ille 

line to shoVI how much pain 

\llsual Analog Scale A 10-cm It/le with desaiption 5 years and old~r Pain hnenslly 
ol pain at end poirts; a mark Is 
placed aJoog Ille llne to indcate 
intensity and is then measured 
lo determila score 

VamVThompson A sci -report ard pcrental report; 5 years 200 oldar Pain intensity and 
Pedlamc Pam Includes \4sua anaog scales, location 
Ouestlonna.re (Varn. projective color body map, and 
T'lOmpson, & list ol pain descnp·or 
HanSon, 1967) 

rlACC Scale Aw 'lems (fare, legs, activity, 
(Merkel, Voepel·Lelflis. ay, and cons~ablity) summed 
Shayevltz, Mal~a, 1997) 1or tola.I score (!HO) 

~--~__;~...;._~~~~~~~~ 

N0'4' Frl/ffl 7et1i'J/ric Pzln ~Ill.. by Kii. fid6oti. Primaiy tf.lal1 ~of C1lidrtn, J). FOY {[11 ). 1~1. SI. LOtJI$. 
A~oy. CIJl)Yf/Ohl 19810y IADSIJY Ad3{ted mtn {J(lmissfm fl(1mGuilltlffl lor llll Manago111:n1 01 Aetlt all3 Chroric ?alll 
in Sic!d~ell Ol~n. A?S CJini~I P~ice Gu'tklines Se1ies, No r, ~ L. .J.. /kftjamin C II. 03Tlp~ AK JacQx, V 
Oddsina. D PIWCfllX, 8. Shcpito, M St11flotO, & M. Tr~llJ/I. 1999. G/BIJView, /L:Ametlcan P8/n Soc/Illy C(;()yri{/!/ lg}g 
Dy f/IB Alll6ffc:JIJ P;Jn SOC/Illy. Adapted rrtlh pe1misii011 
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Tallie 32. Pal• History for Clllldrea 

Chld Form 
Tell me what pain is. 

Tel me about tile 11u11 ~u have llad before. 

Do you tell others when you hurt? H yes who? 

Parent Fonn 
What word{s) does your chlld use In regard 
to pain? 

Describe the pain experiences your Child has 
had before 

Does your child tell you or dhers wton ho or 
she is hurtiig? 

Wnat do you do for yolJ'Self villen you we hurting? How do yoJ know whell yoJr clild 1$ in 
pafn? 

What do you want others to do •or )'OU 
vmen you hurt? 

What don't you want others to oo tor you 
when you hurt? 

wnat helps me most to take your hurt away? 

, Is there anything special that you want rne to 
know about you wl"en you·hurt? (If yes, 
have child describ~} 

How does your ctild usually react to pain? 

What co you do for your cllld \\tlen ne or 
she is hurting? 

What does your chfld do for hlll\/hersell 
when he or she Is hurting? 

What works bilst to docroaso or take awey 
your ch ild's pain? 

Is there anything special that you would like 
me to know about your child and pain? (If 
yes, describe) 

HIM: From 'Asse.ISllM a/Id Mn~ rt Pain In ()!iJCten. ·by fl. o. Hesl9r d c.s. Balws. 1986, Ped:.Ub: Nurs'ng 
~te. pp. I. 2~ Prfruton. NJ: ColJliNirg Prcfessional fdualti0<1 Cen/11. Inc Adilp/ed wllfl /l(ll'miJS/on rro.11 AOJte 
Pail Mnganent. ()peta!M: rx Medical Ptocediris allll TriUma. Clir icat PllCI oe Guideline, AHCl'fl /'IJblicatlOll No. 92· 
()YJ2. R«*vt.19. NlJ. At;cricy /!Jr Hoollfl Gin Policy in1 ~ l'Lt!ic lmJ/h SwrU. us 1>$anment ut t 16allfl m 
ltMn SttvQ,s, 
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Appendix 8 . Health Status, Function, and Quality 
of Life Assessment Instruments 

Table 33. llulth Status, Function, and Quality of Ufa Assess11ent lnstrume1ts 

Instruments and Autbor Descrlpttoa Dimension Assmed 
General & MusculoslceJetal Assessmewt 

Me<fical Outcomes Study Short A 36-item form to rreasi.re Functiol\ role 
form 36 (SF-36) (Wore & health status limltltions, pain 
Shertioome. 1992) 

Sickness Impact ProRe (SIP) 
(Bergner eta., 1976} 

MusculOSkeletaJ Functional 
AssessmP.nt (MFA) (Martin. 
Engeberg, Agel, Snapp, & 
Swlonlkowsl:I, 1996) 
Short Mus-011loskeleta.1 

Funct'onal Assessmem (SMFA) 
(Swiontkowski. Engelberg. 
Martin, & Agel, 1999) 

Functional Interference Estimate 
(Toomey, Mann, Hernandez. 
& Abashlan. 1993) 

MODEMS"' Musculoskeletal 
Outcomes Data Evaluation 
Management System 
(Sokoloff, 1008) 

Hip 
Harris Hip Score (Mahormd. 
Arndt, McGrory, & Harns, 2001; 
SOdenoon & Macllau. 20:>1) 

A 136-ttem self· or intef'Aewer· Function ps~'Chosocial 
administered, b8lavioralt/ based, tunctionilg, and pain 
health status questionnaire 

A tOHtem sen-reported heatth Heath sldlus, tureuon 
status instrument 

A 46-item Q~estionnaire Dyslunction index aoo 
bother Index 

A six-item self-administered rating Pain interference 
scale to determine hov1 mucti with function 
pain Interferes with functioning 

A prog ram sponsored by the Function postopcmtiwly 
American Academy of OrthOJl'ledic 
Surgeons ancl the Counc~ of 
Musculoskoletal Specialty Societies 
to Develop and Implement Quality 
of Life Health Assessment Instruments· 

A1atomfc Specific Assessm1ml 

Cinical evaluation measuriro 
impro~merrt between preop 
and postop 

Health status. lurction 

Mer'e d' Aub gne H1p Sco1ing Clirlcal measuremeft of kmction Healh status. lurctlon, pan 
System (Merle O'AJbigne. 1900) between preop and '°51W 

Knee 
Hospital for Spece! Surgery 
(Binazzl, Soudry, MeS1rlner, 
& lnsall, 1992) 

Knee scorlrlool for evwattna Function pos1op 
runctionat pertonnance. par11cu1ar1y 
d ll'ing the postopera1ive period 

Knet Society Scoro (lnsal~ Dorr, Knee Score SystDm rates knee joint F\lnction 
Scott, & Scort. 1989) and the patient's ablllty to walk 

and climb stairs 
Foot 1nd Ankle 
Ankle Osteoarthr1:1s Scale 
(Domslc & Saltzman. 1998) 

Modified toot function index, a Health status, furction 
visual analog-based scale to assess 
rtioumatoid arthritis loot problems, 
to measure systems and function in 
osteoarthritis of ankle joint 
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Tlble 33. (cont.) Health Status, Fmction, a.nd Quality of Life .Assessment lnstru11ents 

lnctru11enll and Author Description Dlr10nslon Aaaessed 

AOfAS Hln!llOOI, Midfoo~ 
and Forefoot Scores 

Four ratmg systems developed by 
American Orthop;;edic Foot and 

funciion. alignment. pain 

(Krtaolia et al., 1994) Anlde Society-irrorPorates 
subject and ol>j~Cl factors into 
numerical scales to descille function, 
allgnment, am pain 

Disease-Specific Assassmen1 
Western OllWin am WcMasters Self-administered heaiji slalus Health status, function, and 
Unlve1$1ty Ostoo- measure consisting ol 24 QUC&i011$ pain in oste02rthritis 
arthritis Index (Bellamy, focused on OA of the nip 2nd/ 
Bochanan, Goklsmlh, campbel~ or knee 
& Stitt.1988) 

Arthritis lmpac1 Measurement Combination of previoosly studied All aspects ot osteoar111 rltls 
Scale (Meenan. Gertman, and nevAy created heath 
& Mason, 1980) status scales 

Ar1hritis IOlJac1 Measurement Revised and expanded Arthritis All aspec1S or osteoarthritis 
Scale 2 r eenan, Impact Measurement Scale. Three 
Mason, n~orson, Guccione, new scales added. 78-ltem self· 
& Kazls, 1992) administered Questionnaire. .. 
Health Assessment Questionnaire 20 questions in eiQht categories Function 
(Fries, Spitz, Kraines, assess ability and function for 
& Holman, 1980) common activities. Determines need 

for assistance in actlvl~es of dally 
living. 

Modified Haalth Assessment Reduced to eght-ftem questionaire. Function 
auestionnaire (PiOOJs, modified to determine perceived 
Summey, Soracl, wa lston, patient satisfa:tion and degree of 
& Hummon, 1983) change in need for assistance in 

activities of daily living. 

·s-;4 cf llleI8 i~rJs include oail ITllf'.StJr$. 

160 /\ppendlx 8 

NON-CON Fl DE NTIAL 

6022604089 

PDD1704082058 

PKY181215716 

IN COMMONWEALTH OF KENTUCKYtEX REL. JACK CONWAY, ATTORNEY GENERAL v. PURDUE PHARMA LP., ET AL., 
CIVIL AC ION NO. 07-Cl-OI 303 (PIKE COUNTY CIRCUIT COURT) 

P-03616 _ 00170



Tabla 34. Function and Quality of life Assessment Instruments for Children 

Timeto Dlmendons 
Tool Description Comp le la Examl1ed 

Juven'le Arthritis RJoo- Trained obse'Ver record 10 minutes Physical 
tional Assessment of 10 tasks in clinical 
Scale (JAFAS) 
(Lovel , Cl at., 1989) 

selling 

Jwenle Mhntis Chld self-report and parent 10 minutes Physical 
Functional Assessment report Questionraires on 
Rtporl (JAfARj 23 activities ol daily living 
(Howe. et. al., 991) 
Childhood Health Chid selt-~rt and pa rant 15 minutes Physical 
Asscssmcn1 Question- report ques mialres 
Mire (CHAQ) 
fuSl~h. Alhr~Frles & 
ol mllll, I ) 

Pain 
VJSlon 
Global assessment 

Jwenile Arthritis Quality ChRd sell-report and parent 20 minutes Fine molor 
of Life Questionnaire refXlrl ques!ionriaires 
~AOO) !Duffy, 

rsenau t. Duffy, 
Pa3u1n & Strawczynsl<l 
19 7) ' 

Gross motor 
Psychosocial 
Pain 
Systemic symptoms 

Juven~e AllhriUs Self- Chffll sen-report question· 30 minutes Self-care 
~Ort Index (JASt) naire wth 100 items 

right, uw, Crombie, 
oldsmith & Dunt, 

1994) 
Domestic 
Mobilly 
School furtdlonlng 

Pedsct™ Chid s~f-report and parent 10-15 minties PlrjslcaJ 
\Vami. Seid, & Rode, report quesbomaires 
999; Smi1h etal., 2000) 

Psychosocial 
Pain 
SChoo runc1ton1ng 
Disease-specific 
symptoms 

Nit~· Fnm ' FUflCllO;;i Ms:xuros in Childrsn w./Jl lltt«Jmilf.c Dis8aslls• by K.J. UIJffay & M.H. /lasso, 1995 Ptd a1rc 
Clinics ol North Amenu. 42. pp. 1127- 1154. ' 
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Appendix C. Glossary 

Acupuncture. A procedure in which specific body areas associated with periph
eral nerves arc pierced with fine needles ro produce ane:;the~ia, relieve pain, and 
promote therapy. 

Acute pain. Pain ·hat has a sudden onset and commonly declines over a short 
time (i.e., days, hours, minutes). Follows Lrljury to the body and generally disap· 
pear> when the bodily injury heals. It is often, but not always, associated with 
physical signs o( autonomic nervous system activity such as tachycardia, hyper
tension, diaphoresis, mydriasis, and pallor. (APS, 1999) 

Addiction. Addictton is a primary, chronic, neqrobiologic disease, with genetic, 
ps)•chosocial, ond environmental fucrors influencing its devel0pment and mani
festations. It 1s characterized by behaviors that include one or more of the fol
lowing: impaired c.ontrol aver medication use, compulsive use, continued use 
deopire harm, and craving (APS, AAPM, & ASAM, 2001). 

Adjuvant analgesic medication. A medication that is not a primary analgesic 
but rather a m~iOltt()n th at research has shown to have independent or addi
tive analgt:slc properties (e.g., antidepressam , amiconvulsant). 

A rthritis. A generic term tha t describes more than 100 J iffercn t conditions. A 
disorder of a joint wlu,re rwo hones mee~. which may be manifested on physicnl 
examination by swelling, redness, warmth, or tenderness in the joint or may be 
demonsm1ted on radiograph by loss of rhe joint space, formation of spurs, cro· 
sioru;, or cysts in the bone. 

Arthrocen tesis. A procedure in which a nee.lie is inserted into the JOint to 
either dram fluid for diagnostic purpo~ or to inject medications or 01.her macc
riab into the joint. 

Arthrodtsis. The suf'2ical removal of articular joint surfaces wiLh fixation of 
bone ends. After bony union, the two bones function as one and there is no 
motion al Uit: prior joint. 

A rthroplasty. Implantation of a pro.~chesis in a joint. 

Arthrosoopy. TI1e in;,cnion of an endoscope within a joint. Surgical proco.11m:) 
:ire then percutaneously performed, guided by visuali~tion through th~ :l!Thro
sco~. Jc m~y he used for diagnostic evaluarions as well as treatments. 
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Best evideace synthest~ . Evidence based on the best evidence principle as used 
in law, in which rhe same evidence that \\"Ould bt: essential in one case mijlht be 
disregtirded in a second case because better evidence is available. 

Biologic agen ts. A n ew cacegor; of therapy in rheumatic disease; involving the 
synthesis o ( substances t:har interfere with the basic biologic mechanisms of the 
Ji~eusc: procCM. 111esc: agents inrecrupt i:he natural ca:;rndc o( events chat occur 
in a po.rticulu dlsease. They may work in part by binding to various biologic mes
sengers that are produced in dise:ise stares, or may block receptor sites where 
these messenge~ attach to induce further disease. 

Body mass index (BMI ). A measure of fitne~ and heiilth that takes both weight 
and height into account. To calculate BMI, (a) multiply weight (m pounds) by 
704.5, (b) square height (in inches), then (c) divide number from Step n by num· 
bcr from Step b. 

Breakth rough pain. Intermittent exacerbations of pain tha t can occur spo111a
ncously or in relation to spt:c:ific activity; pain that increases above the level of 
pain addressed by the ongoing analgesics; includes incident pain and end-of-dose 
failure. 

Case study design . A nonexperimental study that extensively explores a single 
unit (a unit may be a pe1:5on, family, or group) or a very small number of unm. 

Catastrophi:c. The tendency to ruminate upon, focus on, nnd worry about pain 
and to e~IUl'lte one's ability to control pain in an overly negative fashion. 

C hronic pain (nonmalignant). Generally considered to be pain thar lases more 
than 6 months, is ongoing, is due to non-life-threatening causes, has not 
respon<led m current available treatment methods, and may continue for the 
remainder of the person's life. (Wall & Melzack, 1999) 

Cowbinatioa therapy. Methrxl of treating disease thro.Jgh the simultaneous use 
of a v:iriety of medications to eliminate or control the biochemica l cause of t he 
disease. 

Condvlectomy. The removal of a condyle, which is a prominent part of che hone 
at a joint and whid1 may cause a pressure area, particularly in che foot . 

Conscious sedation. "Light sedation" during which the patient retains airway 
reflexes and responds to verbal stimuli. 
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... 

Constitutive. Normally present. 

Counterirritant. An agent that is applied t o produce irritation at one site so as 
to decrease perception of pain at the same or a distant site. 

Counterstimulau i.. Application of modera:e to intense seruory stimulation, such 
as cold, heat, rubbing, pressure, or electrical current, so as to decrease perception 
of pain at the same or a distant ~ite. 

Cyclooxygenase. Refers to a particular enzyme involved in the fonruition of 
p~taglandins in the body. These may be important in the natural physiology in 
a particular organ or cell, or may be involved in the formation of prostaglandins 
that induce inflammation in a joint, in which case it may be detrimental. 

Cyclooxygcnasc· l ( COX-1 ). ls normally present in the body for physiologic 
reasons. It is also called "constitutive" cyclooxygenase. COX-1 is produced phys· 
iologically in rhe sromach and is protective for the lining of the stomach. 

Oyclooxygenase•2 (COX-2). The "inducible" form of cyclooxygenase thot aris· 
cs with joint inflammation and is involved in the diseases of the joints. COX-2 
is produced in the joint when "induced" by inflammation. 

Descr iptive study. A nonexperimemal study in which variables or subject char
acccristics arc examined as t hey naturally occur for the purpose cf de:!cribing or 
comparing samples or exami.ning relationships among a set of variables. 

Eutectic mixture of local anesthetic (EMLA). An oimmem that contains local 
anesrhctics so dlat topical application causes Local anesthesia wuhout the need 
for injection. 

Equianalgcslc. Having equal analgesic effect; morphine sulfate ( 10 mg) pru· 
emerally generally is used for opioid analgesic co!llparisons. 

Exostectomy. The removal of a fragment of bone. 

Experimental study (randomized controlled trial [RCT]). An expenment that 
uses random assignment to create treaonent and control groups so that changes 
can be inferred or attributed to the experimental treatment. 

Goniometer. J\n lnstrumem for measuring angles (as of a joinr). 
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H yaluron ic acid. A subsrance in che synovial fluid that is responsible for Lhe vis
cosity of joint fluid. Ir is important in the lubrication process and in the prorcc· 
tion of the joinc and allows for smoother motion of the joint. 

Hyperalgcsfa/allodynia. lncre<JSed sensitivity to pain or enhanced intcrulcy of 
pain scn:1ation. 

I magery. A pain relief cechnique that uses mental images produced by memory 
or imagin11rion for relaxation or for distract ion, dei::ending on the content of the 
imagery. 

Inducible. Able to initiate or increase the production of an enzyme or ot her pro
re111 ac the level of genenc transcription; produced in the joint by inflammation. 

Incident pain. A lype of brenkthrough pain thal is related to specific acciviry, 
such as eating, defucating, socializing, or walking; al.so referred to as movement 
pain. 

Juvenile chronic arthritis. A group of systemic inflammarory disorders affecting 
chi ldren younger Lhan 16 years of age. Three major subsets are described: (a) 
pauciarticular onset- fou r joints or less involved, (b) polyarticular on.~et-morc 
than four joints involved and (c) systemic onset-with fever, rash, and arthrim. 

Loading dose. The initial dose of medication administered for o. pain episode. 

Maintenan ce dose. The medication dosage required to produce a given level of 
analgesia. 

Meta-analysis. lbe process of combining the results c:i several related studies to 
obtain more reliable conclusions. 

Mixed opioid agonist-antagonist. A compound that has an affinity for two or 
more type' of opioid receptors and blocl:s opioid effects on one receptor type 

while producing opioid effects on a second receptor type. 

Neuropatbic pain. Pain that results from a disturbance of function or patholog
ic change in a nerve; in one nerve mononeuropathy; in several nerves, 
mononeuropathy multiplex; if diffuse and bilateral, polyneuropathy. 

N ociception. The procel;s of pa.in transmitiSion; usually relating to a receptive 
neuron for painful sensations. 
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N ociceptivc pain. Pain resulting from actual or potential t issue damage; pain 
resulting from the ongoing activation of primary afferent neurons by noxious 
st imuli. (The nervous system is intact.) 

Nonsrcroi<W antiinflammatory drug (NSAID). A:i]lirin-likc medication that 
reduces inflammalion (and hence pain) arising from injured tissue. 
COX-2 selcctiv.:? NSAID: An NSAID that inhibits the COX-2 isoform of 
cyclooxygen:ise, but not d1e COX-l form. 
N(JflSt/ecrive NSAlD: An NSAID chat inhibits both COX-land COX-2 1sofonns 
of cydooxygenase. 

Number needed to treat (NNT) to prevent one additional adverse outcome. 
A numher which gives an estimate of now many people need to receive a treat
ment before one person would experience the beneficial ourcome (e.g., if you 
need to give a slroke prevention drug to 20 people before one stroke is prevent• 
ed, then lhe NNT for that stroke prevention drug is 20). 

Opiat.c receptor. Opiate-binding sites found throughout primary afferents ant.I 
the ncuraxis. 

Opioid. A morphine-like medication that produces pain relief. Preferred to the 
term "narcoric"; refers to natural, semisynchetic, and synthetic medications that 
relieve pain by binding w opioid receprors in rhe nervous sy:;lem. The tenn "opi
o id" is preferred to the term "opiate" because it includes all agonisu ond untog
onists with morphinc-likr activity, as well as naturally occurring am.I synthetic 
opioid pepLides. 

Opioid agooist.. Any morphine-like compound chaL produces bodily efft:cts 
including pain relief, sedarion, constipation, and respiratory depression. 

Opioid agonlst-antagonist. A medication rhac aces as an agoni.st ac one rype of 
opioid receptor, and as an antagonist ac another recepwr. 

Opioid partial agonist. A compound that has an affinity for and st1mulatt:~ ph)'S· 
iological activity at the same cell receprors as opioid agonists but tbat produces 
only a partial (i.e., submaximal) bodily response. 

Osteoarthritis (OA). A disease of the canilage chat progressively produces a 
local tissue response, mechanical change, and failure of function. The c.hsease 
typically affect> weight-bearing joints asymmecrically. le is the moot common 
fonn o( arthriri <. 
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Ostcotomy. The sectioning or cutting of bone. This may be used to change angu· 
lar alignment of a joint surface to relieve diseased areas of weight-bearing sLress. 

Pain. An unpleasant sensory and emocional experience ~iined with 11ctual or 
potentinl cis.~ue damage, or described in terms of such damage. (IASP) Pain is 
always subjective. 

Pain affect. The affective unpleasanmess and emotional arousal caused by pain. 

Pain threshold level. The level of intensiry a1 which pain becomes appreciable 
or ;:ierccpcible. 

Pce1· review. Evaluation of a guideline by an interdisciplinary panel of cxpcm 
using the lnsticure of Medicine (Field &. Lohr, 1992) attribuces of good clinical 
pr:iccice guidelines as evaluation criteria. 

Pbalangectomy. The partial or complete removal of the phalanges (i.e., bones o( the 
fingers and toes). This aids in correction of defonnities and relief of pres.5urc areas. 

Physical dependence. A scate of adaptation that is mamifcstcd by a medication 
class·speclflc withdrawal 5yndrume that can be produced by abrupt cessalion, 
rapid dose reduction, decreasing blood level of the medication, anti/or admlnis· 
tmcion of an unmgonist (APS, AAPM, & ASAM, 2001). 

Physical modalities. Physical methods such as heat, cold, massage, or exercise 
used to relieve pain. 

Polyarthritis. Refers to inflammation in multiple joinrs. 

Pseudoaddictio11. Pattl!m of medicadon·secking behavior of paLknu. n::celvlng 
inadequate pain management that can be mistaken fur addiction. 

Quasi-experimental i;tudy (includes nonrandomizcd clinical trial). A design 
the does not use random assi~ent to create treaanent and control group~ but 
uses other methods co control valid icy threats so that changes can be inferred oc 
attributed to the experimental treatment. 

Randomized controlled trial (RCT). See "experimental study." 
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Rescue dose. A bolus or extra dose of medication given as needeJ (p.r.n.) to 
relieve pain that breaks through despite a regimen of medication that is given at 
regularly scheduled inrcrvals. 

Rbeumarold arthritis (RA). A chronic inflammacory conditioo in which the 
body'' immune s~L-cm accacks cartilage , bone, and sometimes internal organs, 
usually causing joinc disease. Jomts become inflamed which leads to swelling, 
pain, stiffnes~. :ind the ~sible Los; of function It is ch:.ir:icterized by a symmel· 
rical panem of synovitis of the joinrs leading to progressive destruction. 

Subtalar joint. The major point in the hindfoot hencath the ankle. This joint 
allows eversion and inversion of the foot in concert with the midfooc articula
non (lalonavicular and calcaneocuboid joints). 

S1'llovitis. Inflammation of rhc synovial lining tissue of th e joint as is ~een in 
inflammatory arthritis. 

Taper or wean. A p roces.s in which :i medication is ~raJually withdrawn from a 
paticnr who is ph ysically dependent on the medication. 

Titration. Adj~ting the amount {e.g., adjusting the dose of an opioid). 

Titration co rcUef. A gradual increa:>e in pain medicacivn unril che highest pain 
rdief is obtained, making the pain as tolerable as possible while minimi:ing 
~hort- and loog-tenn neg:irivc effects. 

Tolerance. A scare of adaptation in which cxp()sure to a medication induces 
changes char result in a diminution of one or more of the medication's effects 
over 1 imc (APS, AAPM, & ASAM, 2001 ). 

Transcu taneous elcccrical nerve stimulation {TENS). A met hod of producing 
clecuodnal~ia Lhrough electrodes applied to the skin. 

Tumor necrosis factor (TNF). lmpon:.int immune mediator that may he 
involved in dle mechanisms contributing to disease in rheumatokl arthritis. The 
ability co block TNF with recent biologic agents has helped in control of active 
disea11e in paclcncs with rheumatoid arthrit is. 

Vlscosupplementalion. A procedure currently approved for use in 05twarthrlris 
in whicli vi:,cous fluid is injected into a joint (currently the knt't: joint). which 
resulu in decreased pain and increa:ied mobility. 
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Musculoskdeto.I pain, sources of, 36 
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NeuropaLhic pain, 3+-35, 90-92 
Nociceptive pain, 3+-35 
Nonsteroida1 antiinflammatory drugs 
(NSAIDs). See also Analgesics 

at.Ive~ dTeccs of, 6 1--07, 72 
in children, 124 
combiningTmmadol with, 90 
costs and benefits of. 73 
COX-2 sdectivt:, 43-44, 46, 
55-58,60 61,66- 72,80 
do.sages, 59-61 
mechanisms of action, 58, 61 
nonseleccive, 32, 43, 55-62, 
67- 70, 72, 76 
in older oduhs, 129- 130 
ovC'rview, 57-58 
selecting, 55, 58, 71- 73 
studies of nonsclective, 12, 14-15, 
31 
studies of selective, 16-23, 31, 
68-71 
typ<: of pain affetted by, 34, 35 
use in treating OA, 67- 71 

NSAID.. See Nonsteroidal ::mriin
flammotory drugs (NSAIDs) 
Numeric rating scales, 35, 36, 122, 
155, 156 
Numeric Scale, 122, 156 
Nuu1tion, 9J 95. See also Dier:ary sup
plements 

OA. Set Osceoanhritis (QA) 
Obesity, 95 
Occupational therapy, ll6 
Older aduhs, pain management in, 
129-130 
Opioids 

adve~ effects of, 82- 83, 87- 8!:! 
dooaee:i. 85-9.1 
effectiveness and use of, 83-85 
evidence reviews, 24-29 
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overview, 81-82 
selecting, 56 
type of pain affected hy, 34 

Orthoric.~, 104-106. See also Physical 
modalities 
Osteoarthritis Jndex. See Western 
Ontario and McMast~rs University 
O..teoan hricis Index 
Osceamhriris (OA) 

3Jgorithm for pain management 
in, 44-45 
NSAJD use in, 67-68 
number of Americ~ns 3ffecred by, 
1,3 
overview, 3 6, 9 
p3thophysiology. 3-7 

Osteotomy, ll l, 112, 116 
O ucher Scnle, 122, 156 

Pain , biopsychosocial model of, 2 
Pain affect, 3 7. See aL~o Psychologi<:al 
effecLS 
Pain assessment 

inchildrcn, 120-123, 156-157 
comprehensive, 40--41 
and function impairment, 39 
instrumcnc:s, 155-157 
measure.; in, 35-39 
in older adults, 129 
in planning surgery, 109 
recommendations for, 33 
types antl sources of p:iin, 33 -35 

Pain coping. See al.so Cognitive
bchavioral cherapy ( CBT) 

behavioral skiJls, 53 
in chilchen, 123, 127 128 
educati()"I, improving, 46, 51 
strategics, 40, 52 

Pain management 
algorichm for, 44-45, 46-47, 125 
in children , 124- 128 
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·-

and depression , 5 l 
pharmacologic, 54-56. See also 
~pecifk medication ar medicarion 
group 
physical modalitie~ in, !02- 104 

Patient education. See al~n Cognitive
behavioral therapy (CBT) 

in children, 127 
evidence reviews, 13, LS, 31 
program overview, 48 49 
recorrunendocions, 45-47 

Pediatr ic Pain Coping lnventory, 123 
Pcdi:mic Pain Questionnaire. See 
Vami!fhompson Pediatric Pain 
Quescionnaue (PPQ) 
Peili.QL™, 161 
Pharmacologic pain management, 
54-56. See al.10 specific medication or 
medication groitp 
Phonophurc.si~, 104 
Phy$ical dependence, 82-83 
Physical modalities. Set also Exercise; 
Orthotics 

evidence rcvi~. 12, 13, 14-15, 31 
in pain management, 102- 104 

Physical or other health impairment 
(POHi) services, 127 
Physical therapy, 92, 126. See also 
Excrc~ 

Ph)siai l tolerance, defined, 83 
Ph~iological effocrs, fromJCA, l. See 
also Function 
Pleasant activity scheduling, 53 
POHi (physical or other health 
impainnenc) services, 127 
Poker Chip Tool, 122, 156 
PPQ (Vami{fhompson Pediatric Pain 
Questionnaire), 122-123, 156 
Proceduml poin, 128 129 
Progrec:sivc rdaxarion training, 53, 
127, 128 

G11ldcll11e fer rlr~ M11nugew111111 of Arthritis Pain 

Quality oflife assessmems, I 59-161. 
See also Function 

RA See Rheumatoid arthritis (RA) 
Radiographic evaluation, 6, 8-9 
Range-of-morion exercises, 97 98 
Relapse prevention, SJ- 54 
Relaxation-based skills, 53, 127 
Resistance exercises. See muscle con
dit ioning exen::ises 
Rheumatoid orthricis (RA) 

algorithm for pRin management 
in, 46-47 
NSAID use in, 68 
number of Americans afft:ctec.I by, 
I, 6 
overview, 6-9 

Rheumatology Attitude~ Index, 41 

S-adenosylmethionine, 93 
Self-efficacy, 40-41, 46, 49, 51 
SF-36 (Medical Outcomes Study 
Shorr Form 36), 109, 159 
Shon Musculoskelecal Functional 
Assessmem (SMFA), 159 
Sickness Impact Profile (SIP), 109, 
159 
SMFA (Short Muscul06lcelctnl 
Functional Assessment), 159 
Social factors of pain, 41. See al.so 
Biopsychosocial model of pain 
Soft tissue procedures, 117, 126 
Surgical interventions 

anhrodesis, 111- 116, 117 
anhroplasty, 1101 14,117 
arrhroscopy, 111-115 
bone removal, 116 
for children, 126 
evidence reviews, 31 
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and exercise, 109-110 
indications and timing, 107-109 
~tcotomy, 111, 112, 116 
soft tissue procedures, 117 

Synovlal fluid, 74 

TENS (oanscutaneous electricnl 
ncrvestimulacion), 12, 103 
Thennotheropy, 15. See also Heat, in 
creacing pain 
Tolerance, defined, 83 
Topical agents, 13, 15, 74, 128-129 
Tramadol, 55, 90 
Transcucnneous electrical nerve stim
ulat ion (TENS), 12, 103 

U ltrosou1\d, 12 

Vaml/Thompson Pediatric Pain 
Questionnaire (PPQ), 122- 123, 156 

184 lnd01 

Vegan diets, 94 
Verbal rating scales, 37, 155 
Viscosupplementation, 74-76 
Visual analog scales, 35-37, 122, 155, 
156 

Walkers, 105-106 
Western Ontario and McMasters 
University Osceoarthritis Index. 160 
Wheelchairs, 106 
WOMAC OA Index, 109 
Wong-Baker Faces Pain Rating Scale, 
123, 156 
Word Graphic Ratmg Scale, 122, 156 
Wrist orthoses, 104-105 
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CLlllCAl PHARMACOLOGY: ru ...... ~lullcs ••• M1t1Ull1m I 
"\rl\'ntl, MS COIUIH Q)ts ra: <!lease nto·pfwle C01l~1 !Ml •• C0Jr$f ol 
a 00!~9 •M!rval. Ill< Jdmiii>talion GI $Ill~ doles ol MS CO~TIN .. , 01211 
dos•r.9 sc."'41.lit ·11111 rt~t.1! ti lligtft !Eak and 1or1H 11&.qi p•.1vna IM:S tlla"I 
:host !NI XCll _.-,., ~ 1dtnl4!3! Ui')' dCH of m:>rl)' nt il adm llii$lttec usino 
ci>!Mlntloraf or11 rt1nJ1a1tons 01' a q"fl <te1nun. TH cnnicaa si(riJiaflce OI 
orea'.ef 1bcla00r! 111 m:>rphtt pl.M'Y ftttt 11as r<lt betn s~a1i<1fly trakl· 

"" A$ ... ttt •Tl)'~ CP!>1' d!UO P'OOOci. ~ 1$ Ciill(':ll 10 adj'11st 1M COS t~ ltQi'l'len 
IOI eia.:.n :)~l incMclca'1/ ta't!rt i .. o JCC~"ll."" ~itnl' ''10f 11t11lociic 
~eJ'n'l01 eioen?tlU A"~.<111')h it 1s 'lewlf irrumi'Jo t lo ttil.ll'Ede ewflf ,.,. 
•Olm~ "1<1 lS lfl'POl'<•I ~ ·~~ ltfe!llCfl Ol nlnl ibSC IOd OC•rro 1-.1 o1 
WS CO~llN. in-~., -ll tt \ i"o ti 1} l1o dalJ' ilcw. po'if<), lloO ...... 
dluKleriolic:5 ol U>C ocioid lie Pol..,l h!Sb:n 111"'10"'·"'"1 ft~ _.., 
'15: 1 PITI JQOOISI~ ~HM~lsl.l;l;UJRSQ 2) l"ifll~tJI I; Ol llt ... l\¥t 
W"'J'tslt'll'tL!JOClr>cm.lll!lhe-drrorjlltl!r<od<d(NB Pottter "' ... ''"INl'B'r ,,.,111e...,," """"'~u~. 31 th!oocri. OIOJoeid Ill· 
ti¥u. tq.n•1rie9tJtliiiaJ'IO.c.On-.,:tiru1~ ;:ia..:s11t'rpitrt. 

t't lf"""'v O<Si'>J "'""""""",.... hrrtn C¥ Of<J .. <OMl-111 •"I· 
~ &O'lilCMs ~ 'lfllNI s: dul1r i w t$ d c.110 dtc.vc.s • h l'Nll· 
~olrtaliodll\,Wt.ol~ 

c.-..--on1~-·•1X111111t 
AOO:.tlc.a'tll)llt':l!lfQOrtl'le:llrs~..._,,Jl"O .....cil:o-
'"' ID:ldf ltc"~..., 4 :e i no.1$j 119 Ohrt IS l'e1~ti11$ 
ro-f*tl.intll-o di.oWIP 11.,,.~...tAdliltc;it .... lff· 
~telllrb!l!d .iiLtSCO'ff-'CGWl'"-' 12.fl:U' scteidlllt.Cf. 2)~#\• 
""-"'l W.•tn GI h -· .. .., ,._ • llS c.JHTN oo • .,_, 
011'111C•- ........ -.,..,,,., _...,,_. • .,.,, ..... ,Jdf.Gt 
,..,_,,..,.,...,..,bo.,., 111o 1 ~119r.to•n..Jo11>t.....,tor rti. 
~ b Pl)eMs J'IOK ~'-II Qo) rt:}.l&Wr.tx ii eoedN ID bt Im tt.r 

~!.:~::::-:::~::=:~=~=~ 
- .... 121 Oii .... 'IP'!P1'1• arrtn>Oll ct ;!)I~_ .... $1'«.ld tt 
oro:br-i 
COflft- tr• l'ln•k'11 ....,.._ • Olllet o,llWs 1'11..,oral • 
lnl}ll llSCOllTIM 
flS COlil\11 tan be mns.,,.ed as :to;. w <UI nm"' the )ll()Cl..<l'" "" 
ast ro.'°"i· ~tlai'il care n~I 00: ee-c~ "' t:t tGll'ftfStOI »ens 
l!ec.,>t ol TCB1'i>I) liotf aid -Djftl 11·i)~ In. ltl!t.t 1l11111BlOI 
..,C ptMJ n:I mw tob111te tAC!ll 4osr; resoeniW..ld be COf'WQ· 
~• ttut Is. 111 tn:1i·1$h.'miian al i:w 2• b).lf Ctll mcvwe ttCu~ IS _.C' 
~ltd I~ l-1 O~tS,rra'e fo t'IJS. efld till ;1 .rd!VicM1 hes d tAS C<»-.1 ~ 
i.'OJ'<I oc esl"1'il'eo C(lllffl'1\'Cl7. 10 pa .. ~ wllosc llaly "'"'"' AOl fO· 
,.~.,et•• e~ledlOb!' 1m t~cr ecua1r(l 12omgperca:1111t ~Ol1'J) latltt 
WtnQll' 1$ r~erdied kt h i\11111 ~1!18101t period Ora a &htlle do.~ rftl)1· 
ftWtl 1s raactleCi. 1.re 'at •m ca1 tH coi'IErtiil 10 1tt1 E-0 mo ar u10 mo ~el 
'3entih. °' "'"'prqw.it-amot 1<bl<1 su•~11S. It d""° 
Eslim.ltt1 ot !he r!l4ll\'t i:ca-q ol ~i>iOS ;1e oily w'iumit aro are lf1'u· 
fl'lCt~ ~y r01.tt OI aannis~1 01. lf"¢'"1dual~ e11ttreaces,.1M po5$1blt c;, 
V'l l~MtiMrs mecn:ai «Jndllion.. Ccnis.tqutntlf', it is cHICtt! IO 1ecn.,-.cnd ¥ry 
I~ me •oi C.(nu'\ino a p.tliul IG \1$ CONliH ~tedtf Tht t:11o«iiv ~---'' 
llCRl~lbtCOl'llfWCi.llO-. 
I. P¥oo:c11/ IO~ trlOfP/ine ra/XJ: £~irMJes of Ille oral 10 J1118t!fal p:>l<f'(y 
o1 m01µi-.. vaiy. sane >otllorines '"'li "1 lUJ • oo.e <II m1 •10w;,.. c•i'( 
,,ter times me d.t I/ p&;enloal Rlrpn nc m:iu ~ ~te !IJllicitd h mon
f: llW Stllngs. 

2 ()lier "'""~1111 fJI or;t ~ IO o'81 mt;rfl/iM: 8tC11M ~•rt is ~:t ol 
17>1err-.atic e•Ot'l;o 11tlri11 ., llltSe l(Pes ol n gas< us:Mo"<. specflc 
f!t:lf'l~ioM•rrd ~+e 

l'bysrclass lit idvlt<d lo ••le! .. poW'l!<l cellk llOl•'ltl en. n•~191n 
nlldlloo!s;.dlooouro<>llf........,.• 111 _ _ 1,.'*' "''""'"'-
'" dlllydOsl d US C'0.11?" ~i'td 1"1(10ft1,C>Cn a:::I l'IO: ~tnt'UI Ol ID 
<201 • ..:0 ,_.., M'iQ!S• CS.. Joa41i1> .ncti tltlos I 
UH ol MS COlfTIMat ... Anl~AloltoOio 
lli£rt "tal been ro ilslelil.t ft.il.aibi fl, MS COt.111C is ill h~ OF..:!d .11\11 
Qt!•: .,., Jl>C r~ ol ;rio. 8ow!t • '"'f bf..,, 4ffi,_ to It.ii• 
U:.tr.l IAfl;I «l'lt05'-~ •:11.tn • cso·c:.-.. f ldM&:lf to tftri 
fr&il'11111~¥lftn11hD.q1Qse~ -·-· ..... ~ ....... """"" .. ~f\"fflWJrP7~1~oltattM~tltd$W~..,.a 
CIC&'lj ft'"" ~< rolb...,,f llfr- IHlal:lff$1TllUdl Cl'Gll· 
_......_ ..... ~ ·~-..· Wite:.rs Woil hebWQ """" 
llf «><rt * ""'""llf>..,,... ... :tf!'a'..ot.~ ·-•lllGC•ct• 
m"«lr, ... ~rra,llit~ M°'c:rcrct a t1r«: ~-.-,.~can 
titnu:jetodli'at¥'Dfoc:rott~bet«et:RtDl'~. a.-<d•n:s. .., .. _,d!ltn.., ... ..,..,,. 

h lt4,11si.r.o ~ ng ttc;t 1rt:lf't'llS 11 ·~ ttc.Olfmencitd tNI l'le Wig ah!lval 
f'IC •CJ be ttr.trio:d llt•O"CI i? fl31111 b~ ~"C Jdmifj~ o1 Wf~ lil)e Wt
flt '°"'"· """ lw;.cl l.o iO.ltt O'ltl'DGSI (N ' IJ$ C0\1ll~ ' a cor•Cl40-ttiUS:e 
"'""~' ot ~ 4>es~ rdti.w mall re c:rt<lc.i>Jrc•" h "°""o "-'> 
' ' ' u1 ns •fl""' mi l!'O'...,, .• tt:i.>o<mn:• 1tt ti •rv 1iibld """'6 tit 
""~ S,.olal lollndaa lof NS COICTill' tlO 1>t Tllltb ffot••lo_d_,._...,, 
Tiit MS CClmM !DO 111- ~ ltf - Olly lfl .,ni..1111trlOI p-
"fll_.,. tltllr_,.. ................ d 410 ... " ,_.. 11 .... . _ ... ...,"' ...... _ ... ~ ........... .., 
............ ..-J1 ......,c,.... .., .. - ......... 11$ COOlllot-..-. 
C--..n.11$ tO«TW111..-~ 
........ .. ,,,,,...., ..... 1~::aMSCJlft. 1r>-~-e11 •6bal a> 
.....,.,.,.. .. r.l, ... N 1>~~6~"!1l11Cll l•M lt!SSISTH!CO,._ 
\ERSE ')i IHI SIUllGY lJ5!0 'f.'1£\ lrll OJ;(~ or CCMtllS1ll. IS 
ff'Oll l~l PNtHTl.AA.. 10 OF.II. IOl\lllAI 0\5 ti ll)TII CASES.~ 
IF. r>Ul.11 1$ ·o CS1'Mll '10(10. COSE CCNlU'VAIMU f<' ll<Jl'O t . 
't tS met .. ........,, ?•"<U - ti rorJtrlt Irr N t>t. <* OC<ld nrdt¥ 
l<,.,.,,..•Gl I ro;Olnio~ MIOIN1Yi011t''W'.tilc•MScan.. 
0tc0111St ll'lltt:.1"'1lo.ifd:lettlQ.l:dU'tit!ll:l"d"Xlby111 nac1'ftSllrtd 
Oll<tll"'l"""'l.15 1p._a~-·• luslliby0) 
QAl....C:~ 

~=~>«rose TMCNlllt!ll. A.'llAA£Wll>eEalll~. 
CrtMO Oii C~tCC. IM<ING S~Ol<lll. CH!.,ID, CR CllUSl'lD MS CO~flN 
U8l£TS COUIO 1£AD 10 T•I R•"I> RELUSE •NO ~3Slll!Pll-OI< or~ 
F011Nlll-llY TO(COOSl l) WOl+'tiNl 
l'lt ~s CO'jJIN 200 "'I ullel !lrt"lll . iof .... "'" ,. op;o;o.1 ....... µl ... IS 
ltQU 'MIG caiy f'IOlll! ... IQUl\'31!11 CIC~ ol 400 nj OI more lh6 lt8'Qll ~ 
p:)ltfth•'IY ... , ff <;<~Ol~ly •Qt~N R ""''* .. a"°'-· -Id Ile 
at.ntlt<l 10 f»;t IPOCeil Cwt IC Mtd lCcilkntal ~ ir.!fflCioNI irQ!st on~ erdi.
ldu.l:s Oll'lll fiat hist lor "°" tha rnduti111 •1s (ll'IQNll) orcsaitled. 
HOWSUPfUEll: 
HOC 0034 ·~51 4· 10 MS CONl'lN (nul)hine 5uli'.1 cc.W<>"ltd·rflose la!>!ets} 
15 O'Qa'tl<C)~lilO hC9>QJe ~ClloilieSCCfl~ioiflg 1C0tatldl. 
HDC 003'·0511·1? MS CONTill (nvl'fm• ,.w.ie cc1•ol fd.1~mt elllelS) 
ti 11'9ttel<ClPl~d ~m().ep&isllc bcltieSCCflla•••no 12011b1ets. 
HOC 003' 051HO MS COllTIN lnoplmt >ult.te t0tllor111 .,~..., bO'elS) 
15 ·~ a·r M>~iod 111 <O().• '*'*' O<tt~s w1a111nosoo 11bld1. 
NOC 00l"4151H$ MS C0~1Yl l~Ot Mat COIWCflt<Htltu OOelS) 
15 "11 ••-lodln "'' ''"'Pld<>°"" ~"?Sil<10i<Wly""'*'"'""l•I> 
Pl! aro one CICI °" c1111•d cwn. 
Jl)C 0034·0StS·~ ~S CO~Ttl 1000~,,. >cl'Xe °"<11.S·•~- llll'tn) 
JOfl'9a~llCIC!4tf111~11US11Ctx11esco,,...~noso~tts. 

ICDC 0034~· S· ! 0 MS OONT II [norph"' !Ui'Jlt -1l!O<!lmt Ub:dS} 
JO fl'O n ~1.0,. _. -b<Xt'n co•...,no too QW!b. 
111C 0034.ct.: s-11 MS OONTll '""'°''"' ><.t'<le _,...,. !ibtds} 
JOo-vn-eon-..IMlll<ta3tlco111•not20c:im. 
lllC OOlH.$1 S-ll MS Cl)!, In :norpo .. """' ......,._,...,. l>f> !!>} 
3'"'0ft$.Qll<C .. __ tlOlll ..... ""~~~c!s 

11>C Olll< OOtS 90 MS 00/mH ...,. .... U".ie .. ....,...,.,,..,. Ub.ds) 
l>l'CllffS.Q: OClloc:ocM ............. COl~lOO*"& 
hOC OO).l.(6tS-2S MS OONTN hr- >.Ne -~'tow._,, 
J>rrgn-•,..OOM"""'9ft0• •2)0ft101.1tr-1&111S 
..,...., "" '*"'*Obt.,.dcnr 
IOC rmo.Glt6-' 0 MSOONTN .... Ollrt--..t-lall>J 
.,~ .. •#l<Cft_....,,,l>Ol,,~tOlr.itteo. 

- 00-16-12 M$ ClltlTW ... ~lfll<t,.,.... --·-_ , '° fll'Q. '-4'0* f\ ~· ~ OOhs <Oe'!M'flV 120 Qtleb 
llOC 00~16-llO M$ Cll-~h ...... •-c..11-~-) 
6Cfl'Ollt MICl1<: 0 _.p.,1o< ldlncc~5IXJ-

llOC CIO)l~\6-2$ M$ Clltrlll -~t -· <-*1-lt- llblet!J 
"~· .. -··'- '" °"°"'°"'lf'9 •.lll;$1""~---0fl't.rG.0M c:dOtfClfijeO"(IC.11an. 

llllC OOJ44'tl.IO MS OJI~ Nl>ll<t uti. cOll'.ltllk<H- l>blolsl 
!00~,.! M>C'Cd •0041)llaolclJllllcsc~1001it<lell. 

llllC OO~t7-lt. MS COi~ ,,..pM'l INt COll'.IOl-•lfOIO !mle!l} 
tCO rna,,. MO ec 1t COllQlc tllitc tloCllQ c.,.,,,in; 120 tabfets 

llOC OOJ4.IJ617·IO MS CllHTtl ~oophrt Mi~• '""'~-rlr.iso - ) 
' CO fl'O ~1u:dte 1• am.c j&tc llo!tln c"'lrni'Q 500 ialetl. 
NOC COH·"5t7-1S. MS COHT~ O"°'phne a.ctie coo::cl-tl...., l>llle<S) 
100 '1\0 Ill "0Pl<ld It •nil 0011 Potl'IO n~ W>ll :15 m vodu1Jly numb!l!'l 
ooit• per <70 °"'care I* OJ<.tt•d cat<». 
NOC 00)4-0613- H> MS COHTIN (mc!Pllioe sJlale -o<l!<l<eiea.le uo"'s) 
20011'1Q•t sups:iie01ri~it'i$11t tlllllt$ CCfl!inn. IOOr.atile':>. 
NOC 0034.ait :>t~ MS COllTIN (mo<pi>IM •jJalt Ct>t»l)fl«!-fOiea.le U!)lels) 
200 ng Wt IUPl'•IO ~ _... PUIC IX>CllfS e<n:in~ llO ~I~ 
1$ '"I · loch ro"10, b\HclO<td s.blt< be.Ill fllo $yMbol f'F 00 ene ~...,, 
M ISlll\llltllNlllOt 
3l •11i: llcll llU'd. lr....S!l·t<lorcd !>lid l>UI• "".,_Ff ..... 5*""' 
MJOCllll>t<""lllt 
H ""' rm'°""'· or11t .. co1c .. ~ tdtl be>ll tt<t 1,.m.1 Pf c• °"" , ., ;..i 
MEOClll'>U'*S'Ct 
lto Ill'(""' t11ir1!1 oo>r-<Ob'•~ 1'1:~1 IIUrl ... ~Ff Cll ~Sode o.i 
t 00 Ol1 il>eollO' "°° 
2'to llf' toe'> ......... .,,'*' 1'"9><;;ioreo- l<Gll"' ,,_,Pf .. ""' 
..,,.,.M2IO..,ltooc1'>or -
Siololl ........ Id_.,..,_.,.. IS · ID C (S} -16 fJ 
o~;"''9'-"'°" '"!Sllln'CD"U• 
CAUTIOll 
DEA DrW Fotn Atq~!tt. 

1te f\JfQrt r..-.. °"""" 
S-o. CT 06IC1·3'3t 
~ t!l/.2lm 
1't1Ydotr. ... o~ 
htQull Ti nl2 OllXOOIS.Stl !J'MZ23 
~!9</.001 
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MStR'([ 
Oral SOt- C..C1111111· 
(m(J]lhlne sumneJ 
WARNING: DRUG CONCENTIUTl:
CHECK DOSAGE ANO MEASURE 
ACCURATELY. 

MSm·([ 
lmnitli*.f.tlllu llnl llblels 
(m!lphine sutraie) 

MStR•([ 
1rnn.t1a.o11Mine 0111 '111n1n: 
(m!JPhine slllate) 

'lllis proiuct contains dry nawrat rub•er 
0919lJ.0::·001 ITOO) llA-1'1 

OESCRIPTIOM 
Ct~ll\ically, morphine· s..lf•IC is 7.8 drdei'ld•H.5«-~Ol<!·17-MC1lyl
m01plira11-3.6 .. -dicl llilale (2:1) (salt) ierhllydraeand h3s lhelollow
icg srutluijl lorrrula. 

[ 
,., ] 

·.)-i" ........... 
. 

• C· • 
tD 01 :2 

MSll Orol Solulioo C<r1<10lletc 
fadl 1 ml ~f MSIA Oral Si)lu:l<ln CoilCElllra!e ccnlair£ 
Morplne SJfate ............. .. 20 mi 
!naciinl lng:edietr.$· edcb~e cbxfam, sodium tenzoot&. and O(hfJ in.Jr&+ 

diem. 
MSllTablm 
facl1 MSIR fable! kl .,,, ad1iili>l1liai conlai'lS 
MOll>'line Silble ... ......... 15or30<ri 
lnaelive 1n~redi1nts: c1osc;11mello1e wdium. hctose. magnesium 
$'.ea.rate, mCr~allineuH_.o.3t. and tat. 

MSll CllllCIJH 
E'adl MSIRCapst.le 1or oral a001n111ra1ioncoll'<ins· 
Morpiina &.Ible... ......... 15or 31Jmg 
toacti.le lnl!'eclie<l" FD&C tM No 1, FD&C bilJe lb. 2, FD&C1ed No. 
40, FD&C iellowtlo. 6. gelatin. h)dftO'fPfOP>'I mtlti)fcello~,.. bcto:!t, 
polyetliyhne glycol, polynrb~h 801 poly-mtylp)11olido11c, ~ta re~. 
&JCICSe. litlnl!tn dio:<ide. and olh!r ing~dien~. In 2ddiliG1, lhe 30 mg 
~11e coo~ins 01ae1< 101 o•ae ara O&C red Ill. 2a 

CLlllCAL PHAAMACIUGY 
MIJ1i!llolism 11111 Pllar111clllinelics 
MSIRSo1tJ1on. l<blel3. and cawi~s cortalllni morinneiunare art fr.I 
oral adm111Slrali1n a~ are conventona inm:diale-1el11<Se 011cklcts. 
Only about tOl'. 1f the il:lm.nisteoed dose rearnes Ifie cen•al canpar~ 
meot because o! pie-systemic elimi'3lioo ft.• . metabolism in the gul 
•.-afl<nd lrm). 
Once abS:iotleol. mof)tint is dist<ilJjed 11 skelelal mLsele tioof.1S. liva. 
iolesnnal lrael. ltroS. SDlee\ a'ld brain Mooptir.e •lso cra;ses Ile pla· 
oonai metT!lrales aM lllS bee~ •ountl in ~reasl mil~ 
Allh04' a sro!ll llaellcn (tess 1t<1115':\) <1 mJr]l!ltne ~ aeirelllj'l~ed. ftl 
all !Jaclic~ purll'Jses vit1ll2lly all mo·phr.e .s con·1eried Ill g1ucuro111<1e 
11l'llaoo111e;: among t'lese, 1oorpnme-J-glut1Jronioe is ~ese~ in the 
niatEst p!alffia coocoo11a1ioo1o'l®oO oral adrnll1S1~1i:lfl. 
lhe~uCUIOOide l'/Stem hasa~ary lllgh ~.acilyand il 'Ill 1as If sarJrat· 
ed e-en in 4isme. Tlv.re'ooe, rale cf del•-el) d m«p!ine le lhe 9"' a:td 
l~r Sllol.ld 11:1ir111uence1'.ll IO!al ll'd. PflbaDly. tl1B r.latM QUartl'es II 
the vmocsmeraoo111es ro11TI1ll. MOlea<er. evtn ii rare a~ema tre re1a1rot 
atrOJn1S ol each metabolite lonmoo. it sooutl be un mpa.1ln1 clin <cal~ 
bEcause rnerph!ni s rnitabollas <We oldinarify imctll'e. 
Tt.e bl!o'liilg pt111maCO'<i11e1ic. pasc:meteis shew eonsider'~le ir:tCt$Ufr 
ject .-o1iafi1J1 tut a<e represaia1ive of flfQge v~ues iepo.1td in lie li!er
ature. rne vol1Jmo 01 Oistr iD~fion (Va) 1or ClOrotite IS 4 11;ers per 
kilo1J3m. ind its 1ermi•al efiminalion holl-lile •S IPIJIO<imalel) 2 lo 4 
hou1s. fofl>wnlQ the administrat•on ol c~!llr4ional ail moiphi~ prod
octs.appre< ~1·1 SO'k of tile mOll'"ire!lla! Viii ~ <eath th<centnt com
partrrenl i~aci reaches ii .rilltn 30minul!s. 
vaiaion inlhe p11ys1<a11mecoamcal pmpon,es of a lirmuta>on 01an 011 
mllfllline auo p~~u:;t "'" affed toth ~. •bsolute bio.wailabilit1ani i~ 
P.™<p~onrate ~nl [k,J. The basic plllrmaco~rdc pa-i:nc:~ (e.g.. 
'1l1Ln>oldislt;tiution l\llf. eiminalion rte eoo>lanl l~J . ceaiarce ICll) 
iie lunoarienlal proo1rties of nc1ph.n1in111; cig.ar•sm Ho.-e-'11<. ill 
c.tuode us•. tf'I& l>\)$Sihi11ty tf-.at $hifts in rnetlbolate t) oorMI dn.g rauos 
mayoccurt3(IOO(be eoducl;d. 
Wten imrrediiila·ielease o•al rno~hine iS giv1n on 1 l1xro cJosi~g re~ 
men.s1<1aeli-sllte >S n e.'Eld m aoou a (!;ff 

Fo a Qivllli d~ard dosi'g iolmaL Ile At.C a'ld ""'a~e blcod co1cen-
1ra:lc.nof mo·p!line al S1eooy-s2e (Cssl wll bi n:lepenaent of Che Silt· 
tif'c t)Pe or llf311oimul;Jion a'fmin.;tered so lor.o ~th?. t()1mul~lions 
have lie sall'e iibsolule bic4valabi l i~ The absOlplion rale ol a forrola· 
tio' ~in. ho'MlYe<, •1oct re ~mum (C..J and .-,~m1111 <C,u) blocd 
fro<; ls and !ht time1ol th1ir occurena!. 
W~ile ~ere i1 no P'dicl<ble reaiflClll;ip btlviter mocpline blood Ms 
ani an1lcest respense. cNecdva aratoese will no< etc~ below some 
mltimJm blood l!Yel in a giltn pa~ient. Ille mirimum eflectrie i>Jood 
le\ el to; cina'ge.sia will v•ry arnong- patienlS, esi:ecially among pa1enl$ 
wflo ha·1e bei:n prev iou~y lrealed with polenl mu(µ) agonisl 01101ds. 
S4mil.i<ly, Ul!re Is no pmJictante 1eu11ons11p oer.een blooa roo1pnine 
ooocet11aUl)'1 <fld un1~Aard lfiricalres~cnses; aoan. however. ~illlle r 
co11centralions are oore l11:ffy l• Ile lexic lhVI krwer ores 
The eo11inafon of m0<ph1'e OC<<1S p<in-ai~ u Rnal eoio:eticn of 3·mor· 
phine 01ucifonid1. A sinalf aroount ol Ue gluwronide coniuolle is 
excreie;i h 1re ~le ar4 nete Is some mlno· e~1ett11epar1c rei:y~1rv,i 

rn. eliminafon !la'f.fije o' moiplfine is fl!IJ'l1td ID •r.ry belwee• 2 and 4 
hoors. Thus. steaay-stie is prolibly achif!lt)d on maSl r~imens wtnin a 
da,.. 6Kau$t morphine i3 ptirrorily metJholi1ed to irmtve melabitrtes. 
Ille eftecls ofreflal disease on morpn·ne's diminanon are no! likefflo be 
p·onoo1ceo. Ho•~ier. as ~iin ;ny Oruo, caulloo llleut: tie L'lke~ to gua:d 
;igainst unarhcipaled accum.lat•on •1 1era1 anlf/or hepatic func1·on is 
se<iously impaired. 
lndl\'idual difurenoos h lhe m1tabolilm ofmC1phino sugg.,t lha1MSlR 
Or<!i Sc!Ufior, Tall"elS an<1 c.i:wte.1 re d:JS«l coreertai:Y!ly acoorano 10 
the <kn ng ntia'Jon and iib'iltiO"I 1ec0Tu"ne.'da1...0l'4 in the DOSME Am 
ADllllllSTMTIOI SOClOO. 

f'llARMACCDYNAMICS 
Tr.: e1•e"1s 1esc11tled oe1ow ire commOI to all morpnine-ccn1iining 
fl(OdlJlS 
cu1r11 Nervous Sym 
TIE orinopa adiOl1S rt !1<11ap1L1ic 10100 ct 1no1plline i1e ana1gesa and 
se:lat<Cll I• e. Sleef,tflf$S an<I mklly:jsl 
Tne IJl!Cise necha1S111 d antgesic iction s (lt.flOn Howe-"'· srecific 
c~s opiate 1eceows .ro endagenrus arnPOIJlldS 1'1ilh mo1p~i.,-I~• 
aellvilf have been ·deri:i1edfl1>009hr.u1 1nebrain ;;nd SPinal cord ard are 
llk!IY Ill~ a role In me e>'.preisrn Cl analJ!SIC 1nea~ 
Morphina prt-iJce~ respfatory dfprt~5ion by <lrtct attictl on brain st8'TI 
rasplrt.ory C!llters. lilt mechalism of respiralor1 depl\lssicn inv~•e> a 
tedoctio.i in ~ie t&spons ,~n.~ of 1;,.e bran ste<r1 1esp:raitory centers lo 
increases in carbondil<id? fensi@, a"il lo llecliical stiirulaticn. 
Ma1p1:na deiiress!$ tre ;ough reheJ<by dillci enect on file aiuoh «:1·1er 
in lhe lleduf'a. An'Otussi\re etfects rl'llt' occut _..;mdoses '°""tr lftaAlhost 
U$1.18l~req.,i'e<l lo1 analQO>ia. 
Mo·pfim ca ose:; rniose. tvcn ~ 101alderm:~. flnp0i1t pupis uc l s.gn 
OI naiwtlc Olerdc<..e but il<'e not paUngnomonic [e.g .. pontire l!si1ns of 
nemo1mag1cor 1schellll& crigins rn31 p:odXe si1TI1fa' lindir.gs). 1"311.ed 
mydrllsls ra~er lhlll miOSlS fTQY be :!:Cl l~lh WOISOO ~ hYPllXia. 
Gaslttlnlndnal Trad and <Iller Smolll Mlllde 
Galrie. biliuy anl f)3flc.eatic sec1e!linsare c1cre1sed by morphine. 
Morphine eaius J reduction n mollliti/ a~oci:219d with an ncrfN.~ In 
lone in too aitllXT1 ~ 1111 >!onmh ano duod1n1111. Oige~i:io of tcod in 1'18 
.srnall in:eslioe is dela1el an<I propc'si\-e 1onmac1ionsa1e ~,_d In 
a!lli1 on, prcpuls >e peiislaltic wave> in~ cof~n are decreased. ~11 .le 
lone IS incra;sed 10 me poim of spa;m. Tlla 91ld rarun 1s •onsliJlllion. 
Morpllineca.1 cause a mail<ediltrMS& in tili;ry nctptllSSu12 as alSStllt 
of spasm of he sphine'llr cl Odil 

Ca1111t•uc:ul• SJSlem 
Morolline pnduces oeii:t<oral l3So0ilal1on •h<:ll may rewlt •n ort1»s1atic 
ll)11olension Re:ease c1 histamine can 000.1 n! ITl<tf conk11J<Jle b nar· 
ootic-inducld hyootensiln. llafli1•llation: of histaralne <NMse 1n<l/0< 
perif)lleial vasodi~lion may nclucP. pruritus, 'lusl1in9 reo eye:. aM 
5'\oaf"J. 
fl.olCATIORS AND USAGE 

substantially d!creased resp:ratnr{ 1es!l\'e. !iilx>1ia h:1Pm:apnia. or pre
eiis~no 1esp111tory deo1e1>ion. In sudl JM1iw1s. e.en usual llleracaitic 
~"'~ n: tm<i111n. rl'l!y aecreaSP. re~r0atiryariYewhile £illl1~ane~JSly 
i111Jeasitg a·rv~1 iesisl3llce to the po;~ ol a~. 

Head 11j1·y 11141 Increased 1n1racrw11 l'resHre 
lhe <E'piratory deprassart e«ect. er rmr~ine .-an ca!l>on dioode rr!erl-
1 oo and secondary elli'ia:ion ol ce1el11os1J1nal fluid presst1e n1ay be 
mu~edly "•&g•ralrd in lht pr.,ence of heed inj11y. O!hc1 inuaerMial 
lelior•s,or p1e-e:Gsfi1g int!Wl!in in1raaanal ptessuie Mc~hine pro
du:es ttects •nich lllilY GOOcuri neurotoQlt SiiJJS of tunllef increa!ll in 
PlfSSUl'e in palents .,;th heal ini11ies. 
llypol•Hlvt Efttc:ll 
IASIR 011! Soltton, Tablets. <Wild Cllp~es, lilt al cpioil <mlg!SiCS, lmf 
c3ase ~ere ~polensioo in ;an indNWal ·Jtcse abi1ity lo mairrtain his 
blood fJllSSUll hilS a11eai1 beoo ixm~ornisi;d by a depie!W Olcod <ol-
1.rne, or a CO!l(;Unefll a~inistralioo o;drug.s such as pl'f:nottiiazine3, 01 

oe11ra1 ~llesttetics. (See also: PRECAUTIONS: Oruo lnterac11ons.I 
MSIR O«ll S~u111in, Tao1e1s. aria capsules may proouce ()1Jnos1a11c 
llypOleJllio.~ nartilt!lalory pati(JIS. 
MSIR ()al SoU!ion. Tablets, ard Capsules like 1N op1i1d a11algescs. 
shollfd l>l 3drrln~tood •ilh ta'J1ion to patiet'IS in O<QulaftlrY srock. sine• 
vasooitaio~ orMucal by 1~e dng ma1 hr1h11 rettce cad-ac ou1puta1lf 
b!ood p!eSSUI!. 

lnllndions with 00.ft CNS O.,rosuntt 
MSIR ()al SclJtion. Tablets, and Capsules like 1~ Ojloid a11algescs. 
snould IJe USell willl great taulion 100 11 reauceo <XISaQe in pt.letlts ·o>11Q 

a1e toncu1renily receiving Olh!f c.eraal nuvo!IS 1ystim depressims 
incli.:du") sedatives or tiypnolir.s. geriefal a-.e-91helics. phencth1all'IU. 
o:hei kallQUililers an~ alcohol. bee•"" 1espilolof}' deprmioo. hyliflen· 
ikn a!ld proioJ~d sedi¥iooo1 coma mr1 iesu~. 

lnlerldio111 vi~ Mixed At0ttlSC/A1119011iS1 Oploil Anafgesln 
F<0m > lile>fOilc:ll POl<peciiwl. •!ICfllst~rt>gon1S1 "'3lge>ies Q.e .. potla
;orne, aalbll)hine, bulo1pllan1l. aM buprenil~ine) snou'~ NOT be 
ad111n Sllttecf to a ~tienl 1-1'lo has recei~ed or is reteivi'tg a CCJu1se of 
tnffll)y wit\ a oure aionislopiOld <roloesic. h lhese i)llitnts. rnifrOO ;go. 
mil-anlapllSI analg•s1cs tray tet1iu ll~wlg?.'ilc ea~ct or iray prec(l· 
r,a;e w~tl'.raw.il S\<l'Clloms. 
DNI Dlpen41ence 
Morphine canp1odoce drug del)etldence and ras a polenfial lor being 
abused. Tole1ance ind osycho'.ooicil "1d phySical dEpendence ciar 
de1!lo~~n f.lle<ll~ adminiSlra~on. l'il(.;icaJ de11endellce. lt0wev~. is 
oot cf im:n<l<ltl iirpof'.att(e in ihe """'9""'nt oll«minally HI pat.>ols 
orany pi1ier1t !n se'lere pin Ablupt cessatirJn or a s..iden reluct1on m 
dose at1et pc-Olonoed use may 1esu!l i11v.·ithc!fti.W 3yrr¥>tom$. Mer pro· 
longed eirposi;re 1o C!lioid mlges1cs.1t w'1td<awa1 is necessary. rt muSI 
oe unaa1a1engrw11y. (S~ DRUG lllU~f AND Dfnnou cf). 
hfal!ls bcm lo mothers p~JSicilly de(>!!lfert Oil opioi!lanai-OestCs <nay 
a~o M ~h)'S>ta ll'f da[lffldent and exhit<it leSjliratol)' dep11SS1011ar4 •~h· 
d·.,,,,f sy<rploms. (See DlllG quS£ AND DEPlllDE" CE). 

PllECAIJTIONS (See alio CUNEAI. PIWllACOLDGY) 

Gtnenl 
MS R cn1 SohtiM, Tablet~ Gild CapS1Jles aie iflllfl)ed It! use m i:aren~ 
·.to re11-1re a cotenf oJJioid<na!gesic br raliEf ol nroeial! lo se\'ere 1wa 
Sdect1on ol P1tients !or tt~tmen1 .. i:h MS'R Oral Solutoo. Tablets.and 
C<psulel Should Oe 90verred ll\'lhe S<IT'e principles lilal afl!JIJIO """" 
of morplliM and <Khe1 potent op.o,d afl31gesics. Specifically. the 
ilcreastd os<s assoaared v.i11' its use~ tt·e llll!MtQ pq>:!la1bnsshJ11ld 
bi corl!i:lEred fhe e!:lerlt or d!IJifila~eil and tose wlh sMra i'npairne~ 
ofhep:iic. 0<>t11011al)'. ar renal luncron: nr,xtdema ar hy;icl11rcidlsrn: 
ocl'enoco1f<alinsofflclollC'j (• Q .. AIJcliloo's Ols-): CNS dwmlon" 
cana; ~xic piyc~oies; p'OSlat1c hyptrtrcpl'f 01 11ethral striC1ura: &!Ille 
a'rohoti!IT\ ddiriumlremem. ~liosis, or in:ibiliilytc swallow. 

Tl'e at!minis:mion or mo1ohine. 1 i~.e ~I opioid a1111Qe11cs. may oos:ure 
Ille d~gn:15is or clinical coo•,. " paterls l<ith acu!e abllonml Condi· 
boos. 

MSIR Oral SiltrJ01. Tabets. aoo Capsulel are illdic1l1d for the lllief of Mo:p.'illl mayiggraate pre.eisting a:mu~:ons 11 palirots "'"h corl\A-
mooeraie 10 ;eve1e pain. s~i oloorrers. 
CONTIWNINCATIOllS Uorphine should Ile used wilh cauton on pafienis abnut lG undetgo 
MSlqO!al S~uti01i. Tabi1~ . art1Cap;utesoreco~raind icaled in pi1ie1:ls 1urge11 of 11e biliary lracl, since 11 may cause spaim ol the 
wtth tnoM hype1sertSittviry ;o the drug. in pat•Cn!S with 1espka1ory sitinckr of Oddi. Sim1IMy mciphioe should bt usC11 with caution In 
® 1essioo 1n 111e <llser>ce ol 1dSl.ISci111r.e S'.lui>n'ent an~ in '13flenls with patients with ar:IJ\e oon~a:lis seccndlfl' ID ' iliN)'t1act disease. 
acu18 or S0V1re b101ch al as:hrna. flfol'llll1lon for Plllel1s 
MSIR Oral Solt1tion. l:lblets, uld C1psuhs aie 'onlraincliGated n any 
fBierl .ro las oc is SllS-;>etfl'.d d hamg a paraljll: illus. 
Wo\RlllNGS (See alS'l: CUNICAL PllARllAl:OlDGT) 

lrlfll)ed flHllfr•klft 
Respiratory ~eS3ion G lhe cliet tazard ol all m0<1liline preoar<tior.s. 
P,(spialory de1msiCfl occmmostfre~uinfl1 in eldelly and debiitaled 
Sl'll .. ~. ,.,d mo.o stsfe·ing from conditions acooml'l"illd by llyp""3 0< 
hype1<apni2wttereven mod!l'ale therapw1ic coses rray dangc-ously 
dec•ea~e l)\.lh-.ooa1y venUalion 

Mlllllt'lne ~hoifO be usw ~ilti e>.trrne ca>t:on In pall111&s • ilh c'>rOOit 
o~s1ructl'f1) ~u 1mo111ry atseasc or coc P1Jlmore'e. allll Im patlmJS roono a 

o &hr•Cllly M1iS<lllr., p<lltnlS 1ecervilg MSI\ Or•I Soluuon. labldS.aid 
Clpsu•es shoUd be given ~ie 'oUooing lnstJt.Ction! b)' fie J>¥ic~n. 

I. Morphir.e may~ physicala.1<i'or pSJd101ogical depe•jaoce r a 
lhis oson. lhe dote of Ille jrug SIX!uld 001 t~3djust€d ""'°ut con
sulting a pllJsiciaR 

2. Morphine may impair men111 and/11 physic.JI ilihty required roc !he 
perlolll'<nre of fJOlentia'Jy hazardoos tallis (eg .. ariVino. oceralinv 
maclintl)) 

3. Morphine ilould nol be lake"l llithalc:ohol or "htr CNS ckop:c-~nh 
(sleep aid~ 11anquilizeis) ~cause add live effects including CNS 
oeP1!5Sionmil)' «:cu1. A pl1'JSitiil'1 Sl10u'(J oe consailleo ii otnerpre-
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~1plion me<icallo1s aie CJNent y be111Q used or are pmaibed f:Jr 
MU'elllt. 

4. fo1 WOO'Ell 01 chi ldt>e<rlrig l)Olen:ial ..to b1cane or are p an1l"IQ co 
become p1coaar1. a Ph/siclan s~u d be consuiled r?Qard11g ana
gtSICS ¥id Ol'E1 drug U!e. 

01111 11tmc•111s ISee ;jso W~RllHCS) 
lne aincom tn ust ol otiU tetral l\(f'°'4 ~ c~ nc IJ4. 
irlg sedllro'!JS or h~lics, gnrll ~esllltlics. p"erloChWres. rancul 
ilers wd alcohol ny prodxt a•dii~ dtP1tJS1., df!ds Resr•ralo7 
depmioi. ~fPOlmion .. o p·oloood n!Uti:>11 or cc:ra lllif otw 
Wh!n st.<11 CO'llllned l'lef.¥JI' Is c~llct ll't dosa Of on-. or bo:!l 
igert1 st,. d be redJCd Opioid an1l91sru i11C-.d ng MSIR Onl 
Sol.bin 1atlels. 21111 Capwlt$, '1\Tf e"lllnce hi -b' boo<· 
irO at11on cf ste e1'I muscle reli!laAI! a'd picw H wwed deg:tt 
o' ~IOiydepeslior, 

Carciloft*fly/1111111ulcilyft11,.,llMl!I OI Fmilily 
Slu1lesol mo,ihnesulal! In ¥1<1\I • 10 Mun lk dvgs carc,,,.....c 
a!1d nragri: po·Mlll Of Ille etf!d en lirloUv un n;i been arduaff 

l'rlG-v 
Te1;kJ9enic ettm -C411rpy C AdiqU31e anhnal Sll~es on reorcxlut · 
lion i™! lrjt b"81i;ertam!d10 de't1111i-e ~'he11er ncritire afl(U Ii!! 
tifilJ ii mclu 01 itl!llln lherue no '"8i·corl101 ed s'Udles in wonlell. 
but mirkelillg eiperience does not ntlude 1ny e•1idet1ce ol advtrse 
ettects on hi 18'.IS lollO\\i~ routine (sncrt-terrm cl n·cal tl5e al ll'Ofphite 
sullilte P'~~l.S. Al!ho4.gh th11e Is llO clwfy defined risk.. 11.ch ex;ien
ente canrol !lltillte tile pcsslliilt/ ol in'r~ or Stbtlt dlrnage to ll'e 
human fel!Js. MSIR Ofal ~hit on. lable1S, and Capsules should be used 
in pregianl women only wllen cleaily netded. tSee also: PRECAU
TIONS: Lllior and Othtry, and DRUG AIUSE ANO 0£PfNDENCE) 
N:ll'teralogenic ettects· ln•ants born from ll'\Olhers who ~e been tlki'<! 
mnrohtt. chrc.nu:ally may !llllltlil -11trlr.wr.rl symplonu 
La~or nl Dlti'ftry 

MSIR Ora Soluttol\ Tall?e11. ano tapsJles are not roclllllllCllle<:l lor use 
in women 001ing and imrrtd1alely pnor lo 11001. Octa~onally, opioid 
analgesics rriy proleng labor lllwgh actioos .. hid1 1e1npa1ril1 reduce 
too strenc1h. d:n11on.1nd tmaumc:y ol uterine co'ltrmoos Hot.tvs. 
ltuellCI is ll'lt co'1Slslema'ldmiy be dfse1byan11t1U.edrate ol ce·
vi:al dia~ llllidl teoos to !horteft lrb>1. 
Neonas .m.ise mOlllers rec:et.ed odo d anatoeslcs O.rnno ~ slwtl 
De Cibs!IVed c!osely kr SIQIS al 'ISP rat(J'f O!lmsm. A speolic rmo'" 
1c antagoo1st ralom'll. sllollld be milable for re1't1lll ol nircolic
ni.cd teSDHO'.Y ~'85Sion in Ile lllCNtJ 

lllnlrtlhlltn 
1,q., lt'Jel1ol-.cr"ire1li'le beel ccle<ted Ill l'l.INn IAl< Wi:!ulfll!1 
S)~ c:anClcc:U! h btellt~ l"Dlls W'*1 Mllnll adtflllsra 
I on ol morpl1 ne SUlate Is SIOPPfd NU'S ag SllllUO rot De llldeltn!Jl 
wtlite a ll<fielll ls reuMig MSIR Ora So U!Oi•. Talilf\s. m CIJ>SLles 
sirOl no;ti-. ""1 be nt·'fllld h 111 mk 

Pedl~Usa 

MSI! Oral So~DO!l. bbcl!, mCaps.Aestu1tno1 bttnMl.Jiled $')$

trlrlJcall\' l'1 cit brw 

ADYE~f llUCT10HS 

Thudlefse read10ns ca.led by morllhi .. are essettii!YL'lllsarre as 
lll>Se ob~ 'llim otllllt op oil analgu.e:s. T~ey met.Ile tte lciio'MllJ 
major tmd$. respir.:10'Y depress(n,ap-.ea. ilrd 10 a lm1 deQ-ee.or
ailatori dep'ISSfon: reSl)i~ arltst. Sllo::k. and cardiac arresL 
Most Fr...-itly Oberw4 

Constipalion, I ghtheacleootss, dininm. Jedatic:n, nausea. vomi11ng, 
sweali<g, dy51Jho1ia. and euitoorla 
Some (I :htse e!Ec1s seirn IO be ll'j)ftl P'omlnn In amblllaloiy pallCf\IS 
and in thOse ro1 experiencing le\'ere piln Somead1e1se reactions i1 
amwillOl'I paliects iray be alleviolod if lhe patient lies d0\111. 
LIU Frequ1811y OblllMlll RNctiOlll 
Clfttnl N-u• System: Welmeu tieadldle. 19tta1iorl, UlmJ!, unro-
01di11i11d ll'(JSl;le rnovemercs. selzu'I. aliet31 0111 ot mood (nervw$OllSS. 
app1t11insion. dcprcnio1, tloellng leel111g1). a1eems n>:l$cle ngi~1ty, 
lran1icn1 hal:UC1ni~ors arid disorlenl~ion, 'li!Ull d11tu'bancu, iosomnii 
ind 1nc•casetl ntrm'lial llfSSIUfe 
GlllrOlmesttul: Ory noUfl. o li¥f m1 SlllSl1.1WyftJOspa~. anOl8lC· 
la, darrtlQ, tllmps and tas1I a'ler.lllOIS 

Cwfiousailr: FIJS11r9ol~1<c1 d1Kt1, !ICnl'(allli. b'lldytaR:ia, 
Plfptalion. liirlllleSs. s)'llC(llle. rypocensionano ~nt~ 
61nltourlrt111Y: Ut1'li11Y 1e:e11oi«11t1111•ce. 1eduted libido 111dlar 
p.W.cy 

011m1tolo1lc: Pn.11t'5. urt1ca111, 01\er s11~ rll!hss. Idem :trd 
dai:fltnSll 
Odle!: AA1il inti( eaecr. pir!S1DI 11\ale ll!l'1J t wed >1$10t1 IYS· 
llgll'US, di-and rrbsis. 
DRUG AlllSE AND OEP£HOEllCE 
OplOI; analQHICsr>I)' uuse ,sydlOlo~ Cll and phys.cal ,_cnde
(See WlllNIJIGS) ~ca d!petWlct res.Its in .,til'NI sylf'l)loms 

in patients w'lo abrupllJ discontinue lilt drug 01 ~Y be p•eclpilated 
illrou9h the ministratiill of drtOS .i11 na1co11c anlilOOOlst ae1M1y. e o . 
mlo<ore or m>.ec agonoSVamagorusr antgesm (peo111odne, e1e ·see 
l 'IO OVEROOSAIE). P•ys'ClldeperdM:e uswll1does not OCCUJ toa 
dii;illy sirnm de;ire~ 11il alb semtl lll!ei.'s Ol •JJOVIU:O l<llWIC 
U!dQe lal!:'llnce, il wh di i1lcmasr.gly 1¥ge do!es aie requ red h ordel 
to p1odLce lh same degree 01 ana gesla. Is n tl~ly rTlallifuteo b/ a 
Shot1ell!l! :ll~ionota-Ug1mtfhx:I ¥il1 SlJJSllqlaly, bftlecf!lll!eln 
tei<leosilyol<l1119esia. 
"1 duOllic-pail paliell1S anl i" n11C01 c-lole1a111 tanetr pmns. ine 
adlrUI ~ 01 ol MSIR Oral So'uf(lfl, Tallle!S. and C<ps~ es S.~ld be 
g.idld cy tie ~-ee ol tleia:n ralilesled. P~/Sbl lieP!ffira, per 
sa i> Ill 01d1111rit1 a COllClm wl181 one IS OO:!L~ ll'lt:'I OOit111HJle11t 
p;itrmts W"O..<f pilll arid 111'teri'lg r.; assoc.t!d "11"1 ai l!Mrsi>'~ N
ness 
I II.SIR !R SoMioll. t;;b ets. ;raj C~ alt alin.ptt/ d scorUt.~ I 
lfO*'°i:! m seliele allsboan:e !) niml! tnq OCQif. The opioid lgOl'ist 
1)st neKe sylhlr~ is cbaucteri11d llf some 0t Al ol llt lollil'W ng 
ruleS;;ttEss. ~ mromea. ,a..ni'lQ. per.;po1UC<1 W.IS wen· 
N rastlass sleep tl>OW'l as llt "yto" and ~riasis dur no the ht 2• 
ms. These S'/111~i001S oleo hct339! i~ U.'81ily and ovtt lh r8Jt 72 
~~be IC!:Of!ll311 ed by inCrta$11Q ltritltil~I. lllX~, we@ntsS, 
IW11cilofl0 ard ipasms ol m.JSCl;s; l:iclilg OTWMmtlU. SMR baclo!che, 
abdcmhal ard le~ pai1s; abdomiral and ruclll cmips: 004 ana cold 
nastes: lrsOINI a: nausea. anorel<ia. ..aritirg, inl!Stinal s~ d1.1rrt.ea 
COl)'la a11d rep!lilve ~•no. a•d ncreast in bodylempe<aMe, blood 
poess1u, n1spira1cry raie m heart rale. Beem• ot SKCESslYe loss ol llu 
Ids tnrouon Sll'eating. vomiti"ll and diarrhea. ltlere is usually marked 
weight loss. d~Oatio.i. ketosis, and d sllirbanm in acld"base bllanc:e 
Card:cmscutar collapse can occur Wllhout reaJ!Mf'j, most OllseNa>le 
symp1oms di~~;v in 5-14 ct.lys, llo"ever, tlelf ac:pears to bO a ptmc 
ol $!COndaly 01 cllron'c .ttstinence v.llich may last tor 2·6 months. cha1-
actlllim lrl Insomnia. irrlabiily, are mLJS(Ul<J aches. 
II ~e11rrem ol pllySicat d~pende'!Ce on MS'll Oral SolUllOI\ TalllCIS, 100 
CilpsJll!S ll reces!illY. the pillietlt may be d!lllx lied by gradual recuc~on 
ol the dosage. GaSHoin:es!inal dlst~nces or dell)'d'ailcn snou1a be 
1rea1ea acard ngi)'. 

OVEROOSAGE 
Acut• cwe·do5a1Je wrtti moJVjne iS mJni'eslEd by raspilllOI)' oep1esslon. 
somootence piog•esson~ to stup0< o· coma. skelebl rr.uscle fli!CCidity. 
cold an<! clammy skii, coa>Slricled pupils, a"ll, somotimel, btj(fy~ldia 
ardtl'P'JltnSiort. 
tn 11\t ~-of Mlllosagc. primary ancoion ~d be Glvtfl 10 the 
rH:Sl81Jirstmeni ol a J>31elf airway aid instil.boo of us.s~ed er tOl>
b•;-r.ni mm ll'e iue qlllid a1agonisl. ralo.ct111e, is a SC*(ic a'tl· 
colt~ -.soi-a10;y deole$S.0<1 V1lllth r:s.hs m epoood olS2:se 
ljllotn (J!l;IJly 04to2.0111g) s'IOL.la be attrinl~ertd ~ 
'- beaa ilsdnlionol KtiJn is 1tl!Mttslloll. tht pjliert •'41 
be ~.Aly nu~ Ullll sponiaieous rE$9 r.rioo is rellll>ty ~ 
lllltoi r t:lf re3;Dst m nalc:une s s.lioOOl'll Of noc IUDined addr-
1 onal ra•oxc1e m!IJ bt 1e-ad11nisler~. 3$ reld1~. or~"'° by 
COll1i\JOU$ Wu!io1 to lll1n:al1 ale<Ycss and qnDryfln:tron. rc-
cr tlle'e IS 00 irlorna:GI M db.e zboA tie anU:M! m ti MOJ.Oie 
1"'1lnaybemty~lel!d. 

NllCJ)on1 SllJUl:l not oe a>m.stE!al ill tll! <bselCeel c Wr:ally !IJl1 
t111l iespf•a:ory OI cucu·atory 01p1esson se«1ndary to rrorphrne <Mr
dose. Hiio.me !hoJI; be aemllisll!R!I ca bously to persons w'll are 
kno'Ml Cl suspectad IO IE physica ly ~ncenl on morplline. I• sucn 
cases. an~ Of ~ete ~rsil ol rateolic effeds may 11e:ip1w~ 
all acue abst111ence SJ!lltonle. 
Nll4r. lun indNit!IJal plty.;icafly de~ on o~ioids, admin1s11Zlcn of 
tile usual dQse ot ~ ~nist ~ill tncillitre an ac.te 111fldra~I syn
itorre. lhe severity ot the wl11d..-.~I syndrorre p:odl.ced will dtll!nd on 
lhe degree d ohysit<JI dependsm ;nd lhe dose cl 1111! anl<QOrisl iK!nil)
,nirecl. Use ol a narcotic an12gooist in such a l)EISOn sho~d be 1\/0id!l'.I. 
If necessary lo treal serioos respiratcry depression 11100 p1tyslcall1 
clepemfent patient tfle an~oonist silOuld be admlnlsteieo w1111 ~remo 
en (ltd Ir/ itr.lion w.11 ~aller lllan U:IUal doses ol die 101agonlsl 
Supporli•e measures (inc-.aiig orygen, vasopresscrs) should be 
efl'l)IO'f!d in lhe mwge~ ot ci1eu13ltlry srock 31'<1 pu'rr-.in;ry ede11a 
aet()mpnyin~ M!OOse as ioorcatco C3Idiac a1111s1 Of wllyltmias may 
ll!qui~ C3tl!IC GlaSsalr- OI deli!lnl'a'ion. 
00$MIE ANO AIJMINISTMTIO•. (See 1110. CLINICAL PHARMA· 
CO\.OO'( WARHlllGS ana PRE'tAllTION$ seclo'IS) 

WARHllKI: OAUO COllCENTllATE-tHECK llOSMIE AMO MEA· 
SURE ACCIJRATElY. 
Oosaoe <I n:trtltE Isa~ varla~. "'1tch ntSl lie 1n~· 
vQia 1281 acc:Jdlll(I t:> p1:ie>t 'TI!btxiliS'll ageand dis.i.ase stale aid 
also ~ to m:rol:i-ia Elco pat en: shlUtd be ~td II t!lt bi< 
esr c~ie leYa. 1111..iu p'O(l.ce a~le 11"1j1!111 Aste pa11e111 s 
Mll·being imp:o·ies Iller sumssU l?fltl ol l'llOlittate to u--pai!I, 
pe>IOll c rec!uclim ol dosage nVor ~'lSiOf\ cl d3Siig IQMI shot d 
be a:lni;iel IOMIAllle! expli$UI! to rnwpllro. 

Uattl M.n Of91Dae:5to33119 etfil'f foe (4) llOOIS er as tf rt~ 
b~ ph)siciu adnjn sll!ted e ltti as l/S R Oral ScltiOf\ MSI~ Oral 
Taltlell, Of ~QflQral Ca:iaJas. fo• «lfllCI o' tlM fr1 l!'IMll i KSS ~ .S 

1ecotrmended t11al Ile IPPtJl)liall dose ot MSIR Olal Solr.lon. \ISlR Oral 
TalJle'i$, a MSIR 0!3l Gapsuies Ile grvtn Oil a 1eguta~y SCl\!Ou~d basis 
eve1y lour 1n11s ar 1t'e m lllm.m oose to achlM ac«plllite ~la. It 
corwerill'I) • Piflillfll rlllm crrolher MCllllc 10 merpn ne s~lla1e on trie 
oa~s 01 SIMllanl equ,valence u1es. a 11n 3 ra:10 Of paru1enl ro oral 
m~1p1lne equf>lterce Is suggelled Tris ratio is oonsm-J>e aoo rrry 
unaerestlml:e lte al!'Ou'll o· morprtine IC(luired ti 111s is the c.ase, tte 
Oost ct USIR Oral Sot.a on, /115.11 Oral Tablets. or I/SIR ()al Clpsults 
Sl)lutJ be 1Jl<1lil r inCll!lll!CI 10 ICh eveatxe17.at* analgeS an tOlerr 
bl Sldee'tcas. 
S~rl110l119 Co1lent1 of C1p111l1 11 F10• tr ll•1i4s: l.ISIR 0-a 
~ mil' be Clllfully OPll1t1 aid Ille Htre beaded OO'terts added 
to 1 s111 I amo.lll d aiol sOl IOod. wdt z ar!llmu or p,Dll1Q. ma 
li,._11 st.di is ntu ar n"" j11<1. TW beiMcod rnildJtt sQAd tt 
sl'li- fntmedlnltarld lltl~ lu We~. 

HOW SUPPLIED: 
MSIR (morpfl!H Hflall) Oral SOIUllon CtHHlrlte: (Lnfl2-
YO'td) 
20mg ,., , ml 
NOC 0034--0523-0t : pla<ltJC bOnle ;rltn chllO-res stan; 111o:iper In 
JO ml sire 
NOC 003441523-02: p1.1St1c IXJttle With child·resistant dlopper in 
120 l'lt sim. 
Oist<ltl opened bollle of Oral Solutio<l a'e< 90 days. Ptotect from 
11~1. 

MSIR (morplllne SUlllll) T1~1111: 

1 s mo rountl. while sceratl llllllts 
NOC 0034-0518-t I)' opaque ~lasilc bolle CXl<llaining 100 iablels. 
facll labiel bears lhe symbol Pf en the scored s de and Ml 15 on 
Ille Other Sidi! 

30 mo C1P1ulH~1ped, ""'lie scored t1bletl 
NOC 0034-05t9-IO. opaque plastic bODle contiililYJ too tablels. 
Eatn lillliel ceatS tne symbol PF on t1'e scored side anc Ml 30 01 
tneCtlietSlde 

MSIR (moflllllne Sllllle) Clfs*S: 
1 & m1 ClpSUIH, white opaqtt CljlHle illody wM• ~lue CIP 
MDC 0034-1025- tO opaque plastic Collie contalnrng too 
C3P$Ules Each Cll>SU e beers me symtJols Pf MStR t 5 and THIS 
rtll UP'f 

30 I'll ClpAies, "'1J llJallU' "PSlle Mdy wtllJ """"' C1P 
NOC 0034-1026-11)' Oo:IQU41G!Htic bothe cootaining 100 ~P· 
sules Eacll ~~SI.le bears"" syitbols Pf MSIR Jl aro THIS ESD 
UM' 
SICie MSIR a.at Soll*Ofl, Tablets. aid ~es a1 co.'*'>lled room 
ct!ll:>ml\.ie W - JO'C IS9"-86'F) 

CAUTION 
DEA Onf w fol'll fle4ul!H. 
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OXYCONTIN°@ 
!DXICOOOllE H(IC!WTWIO-IH!Alll IABl.EIS 
10mg 20~ '40:ng toMg· l60 mg• 

C·lUJ.J6i-8tlS'ft ~OO-.NirUMillo;icid ;ot_.~on1y. j 
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0XYIR"€ 
(oxycodone hydrochloride) 
Immediate-Release Oral Capsules 
5 mg 

0XYFAsr·€ 
(oxycodone hydrochloride) 
Immediate-Release 
Oral CONCENTRATE Solution* 
20 mg/1 ml 
•Thfs product contain~ dry MlutAI rubbe1 ()(H-130 08 001 

DESCRIPTION 

Oxycodooe •• 14·hyd•u•yd~1ydrccodo1none, a w~ite 
odol1Ks c~alline powder wtT1c:h is oer ved tom the 
op.um al<a'nl<I. ·hooaine. "'10maybo1epreseoted by the 
followmg SlNCltNal fcul'ula. 

H,CO~ lh 

o' oH ~·er 
'CH3 

0 

OxylR Oral Capsules 

Each s mo of OxylR C;ipsutcs contoons 

Oxycoaone hyorochlO<ldo •... _ ..• ...... . ......... s mg 

lnu~tivo ingredients : Hydro•ypropyl mcthylcellulose. 
mo1zc s1orch. polyethylene glycol. polysorbate 80. 
sucrose, synthetic red •ron oxido C 1721 sy11tl1e1tc ycl!ow 
iron oxide E172, and titanium doo•lde E171. 

OlNFAST . Oral CONCENTRATE Solullon 

F ach 1 ml of OxvF•sr Concentrat• So lution contains: 
Oxycodcne hydrochlondo. ... •.• ... . ...... - •........• 20 mg 

lnacllvfl ingredierts· citr c acid. FD&C ytillc"' No. 10 
soldium bonzoare sodium er.•••· sodium sacchanne. 
anld walor. 

ACTIONS 

The analgesic i~gredienl. oxycodone. is a sem1syn. 
1hel1c narcotic •Alh mull pie ac11011s qualitahvely similar 
to those ol mocphine: tho most prominent of lhese 
Involve me central neM>us system a nd organs com. 
posed of smooth muscle. The p1incipal actions ol ther· 
apeu11c: value of oicycodonc a re anolgesia and sedll· 
ton. 

CLINICAL PHARMACOLOGY 

Cent ral NeNous Syste.m: Oxycodone .s a pure agcnost 
~ whose priicipal lhetapeuhc act10t1 is analgesia. 
Othllr tl'lll apeutc elfects Of oxyoodonc rrictvde nnxiolysls. 
ouphor1.1. and feelings o t rela><ahon like all pure opioid 
agoo1s1s. there is no c:ei~ng effect to analgesia, such as 
is seen with panial agonists °' non opioid onalges1cs. 

Tho p1ecise mechanism ot the ano1gos1c action 1s 
unknown. However. specihc CNS op JO d receplors lor 
endogenous compounds wilh ocio.d-l1ke activity havo 
beeri ident fted throughoo.A !he brain and spinal cord 
and play a role in the analges c effects of th s d1og 

Oxycodone Pf'OOLICeS respiraiory depresS>On by direct 
action on brain stem resp rat~ contors. The tesp.ralcty 
deprttbsion involves both 3 rOdUC1ion 10 tne 
rosPonSIVOness of die bra1n !tem respiratory centers to 
1ncrea~es in carbon dioxide tens°'' and to olectrical 
stimulation. 
O•ycodo11u <lepresses lhe cough 1eflox by direct ettcc1 
on the cough center In lhe medulla. Antrluss.ve effects 
may occur wrth doses lnwer thM lho~ usually requued 
for analgesia. 

Oxyeodone UU$es mios11:t, aven m total cJatkness. 
Plnpo.nt pupis are a sign ol oplokl ovcrcose bUt ate not 
f)tllh09nomontc Marl<ed my<luasrs ralher than rn os1s 
may be """n due lo hypoxia ., overdOlie s«uatlons. 

Gast rointestinal Traci and O!her Smooth Muscle: 
Oxycodone causes a reduction in mobhty associated 

<."llh an '"-"'t-l'Cl!>t:u•srncxnh muSClo lor'e ntttcontruin:>' 
me s:oinach a"'<l duoden"rn D•ges·ron o ' <ooo in rhe 
smal 11:es•nP "'rlel'l)'ed a•o p<opu·s YI. co11:1.-.1u1S a:e 
jec1tNased P~oµufSlve per1s1a 11c wl ves ,,. the colon 
are clc.;rooood. wt11le !one may be 1nc1e~~Prt I" the po1-1 
of SPA~m result ng '" con~1 pa11on. OU"'' uµloKl· n<Jcced 
au~~h; 1nay irctude a reduction Ill gas1r c. l,)1htu)'. arcs 
OMctoalic secretions. spMm ot sph1nc:er or Ortci ard 
·ransient ele·1attons. •n seru1n "''tyk.i~ 
Cnrdlovascular System: OxycotJone Tlay orcduc e 
•ekasi> of hos!llrTMnc w1tr 0t we r out ;is:;ocia·ed pe·rptierei 
'laSIOO'ab:>ei \~an testn.:er\ns of h1slatT11re re· ease a rid or 
pcrphera w3""Xll.i:•Jn may rciu<le pnn :us tushing. red 
evas s"ieat1<ie. an:l.0< onhOstaiic riypotenscn 
Concon1ration- Elloct Relallonsh1pa (PHARMA· 
COOYNAMICS): Stucies 1n norm l'I vtilurllettrt. and 
pa11on t::. 1ev111dl pr.,d1c1ao1e ro1~11onsh1ps be:wcon 
oxycodono dosage ana p lasma oxycodnne 
conc.A!ntra~io1,s. as well AS betwoeo ccncon1rat1cn and 
cer.a.n U•PVcted 01.110K.I etfact6. n nonn.a! voiu~tcers 
those 11ciude pupillary cons1nc1io~. 9Cdat1on ond cvera~ 
0dru9 efloct' and m patiP.n1s. Ma 9os<A and lee,ngs ol 
-.eaa'(al1on. fn norl·toaaraut fJtill urv~. ana'gosia is not 
us..alty soon ill a plasma cxycoc:tono eonce<>lral101 ol less 
than ~ 1 O ng'ml 

As "11h ell op101ds. the m11rurrh1rn eftcc11ve p i't$'Tla 
concentrahon for anatgesia .,..,11 vr.Hy widely among 
pat1en1s, e$pecially among po11en1s who hllve been 
p1ov1ously treated Wllh polent 119oni01 opio1ds As a 
ff'l~uh . patients need to be tteated with 1m.Jividualized 
Mrabon ol dosage to the desired offoc1. The minimum 
cttectivo onotgcsic concen1re11on ol nxycoctone fer any 
1ndrvk1118I J)f'tient may increase with reµea1ed doS!ng 
dud to an .ncrease in pain andior tho dC"1C 1e>ilmen1 o1 
tolerooc.: 

Concentration-Adverse EiJW!rlence Relationships: 
OxylR Capsules and OuFAST CONCENTRATE So uoon 
dte d$~0Claled w lh typical OPIOIO relateO advCtSC 
oxpo11cnces scmLar to those seen wilh a I opiolCls. The1e 
is a Q<lnetal retalionslup between 1ncreas1ng O•ycOdone 
plasma concentiaM01 and li'l<nasmg frequency ot dose· 
rolalod opioid adverse e•perlcnccs suCh as nausea. 
voni111ng. CNS efftiets, and resplralO<Y depression. In 
opioid loleranl palients. the Situa1 oo is ~1t11red by t11e 
<h:vt:k>µmen1 01 ro1erance to opiolcHelateo s.cJic erects. 
and the rcbtionship is poorly understood 

As w11n a I opiOidS. the dose must oo lrl01v aua~zec (see 
DOSAGE AND ADM INISTRATION) beca use lhe 
effealYO ana.gesic dose for so1.i paueru "'' be too h g11 
10 be IOlerated by other pa1ien1s 

INDICATIONS AND USACE 

Fo r tho rohcl of m0dcro1c 10 mOderotely :ievere p111n 

CONTRAINDICATIONS 

Oxyll'l and OxvFASr are r.ontraindu:i>ted in patients w~h 
known hypersensitivily to oxycodcne. or In any situation 
v.tiere oP•oids are coo1raindlc.1tcd Ths ndudes patients 
with SIQ111f1Can! reSJ)l'ataiy depress on (1n unmorn:ored 
settlf11)S or lhe absence ol resuscilabw &QIJ!Pment). and 
patient s w lh acu1e or seve1e b•oncto ·al aslhma or 
hypercorbfa OxyfR and ONFAST are contra1nldca:ed i'\ 
any patrenl who has or is suspected ol having paral)bc 
ilcus. 

WARNINGS 

Rcspira1ory Depression: Resp ratory dep1essinn is 1he 
chief hAzard from all opK>1d a9onist pt 9pa1ations. 
Resp11atu1y depression occurs mosi ltequontly in elderly 
0t debllilatcd pat>ents. usualy lollo\Mng large 1n1hal doses 
1n non·lole.arl paue"'llS. or when opoids are g1\'0rl in 
COflUllCllOO "''h olhe; agents lhal deprt" resp r31icn. 
Oxycodot1e bi1ould be used \\1th extreme cau!t0n in 
pabents wilh s gn1ricm1 ctvonic: ob31ructtve pulmoMry 
disen.so or cor pulmonafe. and n pal1ents having a 
substan trally decreased resp ratory rosorve. hypoxia . 
hypcre<ipnla. or Pf'Ce.,s:1n9 resptr•tOI)' depression. In 
8UCh potO,nts, even usual lheu~>eutic doses ol o><ycodone 
rnay docroa•e respirato,..,. dt1ve 10 lhe poinl of opnea. In 
theso pat1onto a1teroo1ive non-opioid anolgesico should 
be considered. and opioids shov'd be employed only 
under carefuJ medical supcrvis.on at tho k>wesr effec1ivc 
dose. 
Hypo19ru;lve fffect: Oxyl'I Capsules and Oxvfasr 
CONCENTRATE Sol.Ilion. hke aQ opioid analgesics, 
may cause se-.·ete hypoeens on n an 1ndrv1Clual wnosc 
abllily IO manlai'l blood P<CSSure haS been oomprom.sed 
by a depleled b lood volume, or afler concurrent 
atlm1n1stratio11 wllh ctuHS sucn as phenothlalmes or 

Oii Pf llgPfU whch COfll)tOln Sti \'3SOll>C!O' lllrO 0>ylR 
and O.wFA,1 may Produce 0·1~1a1 c hfDOtenS10n n 
ambu':llO"f Poll cn:s O.<ylR and o.,;-.,,r l"e a 1 opood 
analgP~1r~. should oe adm1nislt:rea w1ih caution io 
pat1t..nl::t 11 • t.:" culatory shoc1e since vosodllot+on prw.t11ccd 
b)l lhe drug niay !un11e· 1educe r.arrliac 011lpvt and bklud 
pressure 

Drug Dependence: Oxycodo11e Cdll 1.11ouuce tlrug 
d.,µo,.ttunce or tho mcrph co typo and lhcretoro. h.1' ·he 
potcn11al for M ing ah<1S<'d Psyeh.c depender ~e. 
phys I dopon~"'"-"· .trl<l tcleraneo 'Tl.ly devclOp upon 
re .... oaico adm n.strabOn OI trt$ drug. cMd t ~"'ou'd be 
presci1bed and a10W1•s:eted vrnt- thv ;;...1 ' 't cJecJec ol 
cau-t on acp1ou· 1.c:11u to the use ol Olhet 0•'11 nurco:te· 
GCnl 3Nl ng ~11Cat1ions l•ke o:her nmrnrte·conta n.,g 
med C3t~ lh15 drug 1~ s\.b,e:1 :o thu F"U01tll Contro e=i 
Substanc0<> Ac: 
Usage in Ambulatory Palients: Oxycodono may onpair 
the mc~t(ll andror p~ysical ab1lihes tcornrell rnr the 
performance 01 poten11al hnzardous tasks such as ~rr11••Y 
A c~1 or opt1attng mach11e.y. Tho pat1cn1 us ng lhlSO"UQ: 
:,houad oe cautio~ed accord111gly 

lnleracllon w!1h Olher Central Nervous System 
Depressants: Pat1erts t ece1vin9 nther narcou::: 
An>lge51CS. :iene«•I aneS11le~~. p11eno1ri1azines. othet 
1ra11qu11 zers. s edall11e· hypnot1cs. o r ott>er CNS 
dcpr~s;ims (mclu Clmg a cohoQ r.onr.om11anlly witi> 
oxym<lone hyd1ochloride may e•hibCI •n m'.ld1l••e CNS 
depress ion. When such combtnco therapy rs 
contemp!Jted, 1110 dose ot one or bom 8(lt!rlts should be 
recJuced. 

Usage In Pregnancy : Safe use 1n pregnancy has no l 
been t•s1abl1shetJ relacive to possible adverse effects on 
tetal development Therefore. th•~ drug l'hO!lld not be 
used on pre!jnarl ... omen unless, in U•O? 1udyment of the 
physw:1an. U1v poten:oa benelns outwCtg., the poSSlble 
nazaids. 
Usage In Children: This drug Shoul::I not be adrTwlisle<e<I 
to cntldren. 

PRECAUTIONS 

Specia l Precautions Regard ing O xyEA$I Oral 
CONCENTRATE 20 mgt JmL Sl21.uJlgJl 

OxvF4s1 20 mgi1 mL solution Is a hlghly conccntralcd 
solution. Care should be taken In the prescription 
and dispensing ol th is solulion si renglh Pal ienl• 
should be instructed against use by Individuals other 
than the patient. as inapproprl~te use may cause 
acute overdosage. 

General : OptOld analgesics given on a I •ed·dosaqe 
schedule ha•e a narrow therapeu1 c inde• m cen;i n 
pa1len1 poou1a11ons. especrally when combined wi th 
01her drugs. and should be reserved lor cases where U1e 
benellts of opioid analgesia 001wefgh tho known risks 01 
respiratory depress.on. a·tcred mental state, nnd postural 
hypotens1on 

use of Oxyn and OXYFAST is assoe1a1ed w.u, 111Creas00 
potenMt "sks ond shou d be used 0t1ly with cau1 on rn 
lhe folowng oondt!ions: acute alcOhollsm adrenoc:ortrcal 
msuFrcicncy (e g .. Acid son·s d1seMP.). C'4S depresS100 
or coma. deh11um tremens, deb1l 1a1ed pat1en1s : 
kyphoseo5os s asSOClated w•h resprr;itory dCl)fC$S1on: 
myxedom;i or hypothyrodrsm: pmstahc hypertrophy or 
urethral slricture: severe impa11mttnt o r hepatic. 
pulrno.,ary, or renal function: and lO~lc psychosis. 

Tho administra!ion of oxvc:odone, l i ke all opioid 
analgesics. may obscure the d1a9nos;S or d 1rnca! course 
in pa11en!ll w11h ar.ute abdominal conditions. Oxycodone 
may aggrava!e corivu's ons 1n pa11ems 1111h convulS•'IC 
diSO<ders. 3nd all opioids n ay nduce or agoravate 
seiztKes 1n some r;ir ical settings 

lntuaetlons with Mixed AgonisVAntagoni91 Opioid 
Analgeslcs: Agomsl'antagonrst and parual :>genist 
analgcslCS (• e. peniazoc.,e. nalbuph111e. b .rtorphanot 
and buprenorf)h ne) should be admnisler<XJ w~h caut'on 
to a pal ienl who has received or is recorving n course of 
therapy wilh n pure op101d agonisl •nalgesic •uch •s 
oxycodone. In lhis ~itu~tiai. mhced a9onisvantagorns1 
and partial agonist ai 1algescs may •educo the analgesic 
eHec! of OXVCOdone and/or may proc1pitate w11hdraw•I 
symptoms in :nese pat en1s 

Use In PllncreallcJBiliary Traci Disease: Oxycod011e 
may cause spas•n ol U1a sptWiacr ol Odd anld shoUld 
be used witn caulion 1t1 p31lents w.th bdiory ~act d"'"""' 
1rciud11g acu:e panerea1i1is Opio1ds •ke o~ycodone 
may cause iricrtMses in the serum amyl3so level. 
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He~d Injury and Increased lntracranlal Pressure: The 
r~pratory dej)fcssont clfocts of opiuW;; a"d the• c;ap.-.rJt>; 
to elevotc cercbrosp nlll tlrnd pres5UIC '"::>i bo markeuly 
exlgger;:ued 1n the W••Cn~o o l head m1ury c.thc1 
mlraeran~al 1e:.1ons or a pro ex1511n4 1n ... rease 1n 
1mracrar\:al prtssure rt..r1h&miore. OCiO d5 ptoduce 
adve"'Sc rca:tl'On'!i wn ci1 nlily ob5c"'re '""' r nical COUfSC 
o' pat•ents , .. th hl!lld rn1ur.es 

A cute Abdominal Condi tions: Tl e iJ<lm, '"'''"'"" of 
this drug OI Ofht!1 ouo ds may c:nscure t '1e oragno~ s c• 
cl nice co<1rse •~ pauents wuh a.ute ~odnm Mt 
c.:JnU11t0ns 
l nf o1matlon lor Pa t1en1s •Carc glvers: II Clrru~al y 
3d'11sao1e pa11e11:i. 1cce.v>ng Oxy R l•'IVTled.alc rc'case) 
Cap•ulf's 0< O>•f4,1 CON CENTRATE So;utton or th•11 
caregiwrs shou4d be !)t..en the lolowrng 111:omia11an l>y 
the ptrys oan. nu•se plt.i1mac1st er careg11.er 

1 Patienis shout:l be "°''~ not 10 adJJSl the dose ol 
·t.s du'!) 'l'llhoUI con:;ulling the o•escr11>1n9 prolessooal 

? Pa1ten1S shcl~d bo adVISOd that ti·,. d rug may '"'""" 
11 ""tal and: or physacat abf 1y roc;urcd 10< the pe~crrrai ice 
ol polontially l>azardous tasks (o o drrnng . ooer:111no 
heavy macll ncry) . 

3 Paben1s shOl~O nor combtn0 lh•• dlug w .1h ~lcotl<>' or 
Olher centrol MNOUS syslcm doprKUnlS <•'1111p aids. 
iranqurhze••) ••cep1 by lhc 0<de1s o t lho pr0$cnb ng 
physician because &dd1tovo uffwcts maiy occrn. 
4. w omen Of Ch lldbearttiy J>OICnt<1•I who become. or aro 
plMnm9 lo become pruguani should be advised 10 
umsuh their physiCiM rogllld1ng the c ttocts ol nnalg.,,.ics 
and 01her d1ug use uu1l119 pregnancy on 1hcmsc1voo 
and the .. unboin c hild 

5 Pano ms shOuld bo ad~•SW that u11s dn19 ls a potential 
~'"9 of abuse They shOuld protocl It lrom lhOll, a1 Kl 11 
should never btl gi ven 10 onyone ouier lhan 1110 lnd1v1dual 
lor whOm 1t was p<escnbecJ. • 

6 Pat<ents Should be d"1.tsed rt>,•t 11 they have occn 
receiving l rea1mcnt v.1th 1n1s OruQ IOI mor~ than a tew 
wee~s and cessaton of therapy is 1nd1cared. 11 may be 
aopropro1e 10 taper lh•• drug dose, 1a11ter lhan obrupuy 
discont nue ti. due IO 1ho rrsk o l p reopotattng w llldraw11t 
svmp10<ns Thei' physroan can provoo a dose sehl!<lule 
to accomphst> a gradual d1scont1nuat1on o f 1ne 
medlcat'Or 
l aboratory Mon itoring: Due le :he broad ronge of 
plasma concen11a:ioos seen 1n cii'lteol popu'atJons 1ne 
varying degrees o t pain. and the cevclopmem ol 
!Olcr;nce, olasrna oxycodone mea54.<erien1s ore usuatt,t 
not nelplul 1n cl n1ca l managemenl Plasma 
concen .. arrons of lhe acwc orug soostaoce may be ot 
value 1n 5elected. unusUAt. or complex coses. 
Use In Drug and Alcohol Addiction: OxytR and Qxvf,..1 
are opooids ...;1h no awoved use in Ille men11gemoo1 ol 
adcfict1ve disorder.>. Its proper usage rn M1dw1duals with 
drug or alcohol dep~nee, ecner actJ\IC or 1n ramssron. 
rs lor the managemenl ol pain reqU1ring opioid l!fllllgc$in. 

Drug-Drug Interactions: The CNS depressant cllecls ol 
o.tcyeodone hydrochlondo IT'ay bf! add11we w~h thal ol 
othei CNS depre•Mnls See WARNINGS 

Opioid aMllJ•"'c•. u-.cud•ng OxylR and 0>.vF4S1, may 
enhance the neuromuscu or blocking ocuon of skeletal 
muscle relaxants and pro~ucc an mc1easod degree of 
respiratory depreo:11on 

OxyCOdone is merabollwd In part to oxyrnurpl1onc 1118 
CYP206. wn1te this panrwoy may be b locked by a 
variety Of d rugs (e.g .. cenain card,ov11Sc11•• r drugs ond 
antidepressanrs) . such blockado hlli no1 yet bl!en shown 
to be cl cMnical slgrnlteence wrlh th1~ agent Clinician$ 
should be awar11 ut lhis posstble 1nte1&e1ton, howcvor. 

Mutagenicily/Carclnogenlchy: OxycOdone was 1101 
mutagernc in lhC 1owow1ng assays. Ames Salmonella 
and E Coli l esl wrth eno without metabOlc activ.tti<>n at 
doses ot up to 5000 µg, cnromosomal aberra1oon lost In 
human lymphocyte$ rn the absence of metabolic 
aellvation at doses cl up to t 500 µg'ml. ano wllll acllva1io11 
48 hOurs alter e>pOSure at~ ol up 10 5000 µg/mt. 
and tn the 1n vNo bone marrow rn.c-rc::wn.lcieus te.st 1n 
mce (at plasma evcts ot up IO ~8 µgr~ ll\u1age,,;c 
results occuned 1n the jl<esence 01 mcracol c act vation 
111 tt1e tunM cnrom06ornal aoerrat>On ies: (ill geater then 
or equal to t 250 µglrrL) at 24 Out not G8 !'ours ol 
exposure and 1n the mouse tymphOma assay at ooses o! 
SO µgrml or g rroter will metabolic: aCIMlllOO Md "' 
«IO µg/IT'L 0< grea!er w llhOut mcl.'.lllOJic ac1rva1ron. ll"' 
data tmm then tests 1nchc:a1e lhal t he geno'.oxic nsk 10 
~umans may be conslOered 1o .. 
Studies OJ oxycodone 1n anunals lo evaluale i rs 

care llOll<:n c ;:>Ol('(ltial have nc~ oeen condcctcd ow ng 
to the lcnglh ol clm.<:dl e•pe11en; e with ll1e drug 
SLbs1ance 

P regn ancy: Teratogenic Effect s - C ateg o1 y B: 
RoproOJ<..1.vn btudies have oeet' nerlormcd in r3tS ono 
rabbts by 01.:>1 a:lrr·nrS11a110n at tlos•s up lo 8 m(>1'!) (48 
mg'm l a-d i:>>mg»<g ;t:Jl~rrg·m l resocc1r...,1y Th~c 
c05es are 3 dlld 47 ames a hurnar ctoseol 160 fllO•day 
;90 mg m ). based onr>g 'SOI a60~yadu t (0 Sand t5 
tilTH.!s ti. s hu:T'an ~ oasecs tJpot1 mg•m) Tne resutt~ 
did "°' "e-,eal elidance of harm ro rh~ fetus due :o 
o>ycodone T~e1e arc, hc·.-.'ll.er. oo ~equ.:e and wel' 
CO'ltro w studoes in pregnant worrte'l. Because antlTlol 
rel)fo:luc:llOft 5'ud C1$ are "01 a°"'""!S pre0ctive ot hu<n.1• 
rMPQnse 1n •drug shocld oe used <kl•••~ i.1eg1W1cy 
only If c<ea<ty n~ed 
Non1eratogenic Effects: i..f'Onates whOSO rno·hln h;l;e 

oeen telmg e>ycodO'le dvtAc:ally may ex'li:MI •e!pwalory 
dep•ess.on Airn1;cx \•'11hdr~wal S}mp1oms. efthet a• b rtt-. 
and:Or n t~e r u1sesy 
Labor and Deliver y: OrylA a110 o,,F•s• are nor 
recomnoci>ded I'll use in women dunng an<11mmcOtalely 
proor in !abClr and delivery oecause 0tal opod> mtoy 
cause 1esp~a10ry depresst0n 1n 111-0 newoom 

Nursing Molhers: Ln.•1 concenlrattons o1 cxyc0d0<111 
"lave been de1ec1ed ., breast mtlk Wrthdrav.al symp1oms 
CM occur 1n breast·leeoing infanls when matP-•M I 
aumin1stration oJ an op101d analgesic 1s sroppco 
Ordinarrly, nursing should nor he unoerlakcn whllo a 
patient 1s receiving OxylR or o,..,F,o,sr since o•ycodone 
rnay be excre1ed in the milk. 

Pediatric Use: Safety and ettec11veness 111 ped1a111c 
patients ha.e not been establ•shed 

Speclal R isk Patients: This drug shOuld be g O!on with 
caution to certain pa1ients such as the elderly or 
dehil tmid and I hose with seoere impa~menl cl heP111tc 
or 1unal lunct1on, hypothy101d1sm. Addison's disoase 
Md prostalrc hype<rropl\y. oc urethrAI sl11cture 

ADVERSE REACTIONS 

Tho mosl frequently cbseNed reac'ions 11dude ltghl 
neadedness dizziness. sedation, nausea. and 'IO'nlt•ng 
These ettect.s seem to be mo·e prom nc"t 1n ambulalOfY 
l~an 11 ncnambulatury pal en:s. and some of thC!'iC 
adverse rcoaicns may be anw1ated t ltie pa1ien1 1.es 
down Maoy of these adverse events wi I eene or 
decrease '" i1ten~1 as oxycodo~e lhempy is oon:111U9d 
and some degree o! to·.,.aoce is oeve!Oped 

Other aclvefse rea(.1 O<lS !llCluoe eupho• a. dysohOM. 
consbparon. skin rash, al'd prunll."' 

DRUG ABUSE A ND DEPENDENCE (Addiction) 

Oxya>done products are common taryets lo< both dru<J 
abuse• s and drug adOicts. 
D rug addiclion (d1119 dependence. psycho.oglcal 
dcpcodence) is cna1ac1e1ized by a preoccupahon ..t:h 
the procurement h0a10ing. and abuse o' d !\fgs tor non· 
m edicinal purposes. On.g dependence IS 11ea1able. 
u t••z ng a rnullt·discip~nary approach. but rclop$O IS 
oommon. latrogen.c ·aoo1c1ron· 10 opt0tds te9.1m atety 
used in 1he management of pain IS very rare ·0rug 
seeking" behaVK:I< rs very co<nmon lo add cts. TOierance 
and physical dependence 1n pain pattents are !WI stgns 
o l psychological dependence. Precccupatr04' wilh 
a ch ievin g adequale pa1n rehef can oe npp1opr1a1e 
behavior in a patien1 with poor pain control Most chronic 
pain pal ienls hm1t thecr intake ol opioKls 10 acl1111ve a 
balanoe be1ween the benelils ol the <1rug ano dose· 
1tm11tng side eHects. Phy~ictans should be aware 1no1 
psychntog1ca1 dependence may nor be accompamed 
by concurrenl rolerance Md symptoms of physic<•I 
dependence 'n al addicts. In addllion. abuse ol oprolds 
ca n occur 1n the absence o f uu~ psycho oglcal 
dependence and rs characte11zed oy misuse lor nou· 
mcd1col pu•POSes, ofttm in comb1na11on "'lh 01nc1 
psychoactive subsmnccs. 

MANAGEMENT OF OVEROOSAGE 

Signs and Symptoms: Senous overdose ol o<y<:odon• 
hydtOCll'ortU.. IS characterized by respirOIOry depression 
(a decrease 1n respvatorv rate and/O' hoot •otumo. 
Cheyne·Slokes 1esp11a tron . cyanos1s). e•rreme 
somnote--ce ptog<eso•ng to stup0< or coma skekl:al 
mr 1S¢le tlaccicfty cold a1td clammy sk"' a°"' some! mes 
braoycard a ano hypotension. In severe ovordo.a!i"· 
~'lCa cn:u.aiocy CXllapse. c.Yd ac errcst. .-'ld dcxllh may 
occur 

Tre• lment: Pnmary anen1100 sllO<lld be g"'en to 11111 •& 
est1bislmen1 o1 aaecµi:e respiratory exchange Ui·ough 

NON-CONFIDENTIAL 

pr()l;tSKlfl ol a palcnl artWity an(! thP MIS!llUUOn OI assistco 
or corn:roUod voo:.t3tion Tne ·~•COlc antagoms.1 n;:iloxone 
·~ ii ~pec111c entldoto against resp11a1orv c!eµression 
wluch mJy restdt trom overmMge O< unusual scns•IJVRy 
l:> n~rcotlct int ,ud1nq oxycoo0f1e Th:refore. an 
app<opri<>te <1oy OI nalOxone (USUiJI fllbll act.tt aose o 4 
men shou d Oi! adm1n1s•e1ef'l. pre•e rably by the 
intravenous I Clile s1muttarittuu:,ly w1tt" elfons at 
r.,•P'"'°'Y •tS< 51'•tatron S11ce Ille du<allQn Cl act'°'1 of 
oxyoodone ~~I c<ee.,d tl'aiof 1he anl~nn>St :he pa·reni 
.rn..ld Ile kept un<ll)• c:ontlfU<I sun:e1t.1n.c ~repealed 
oos~s o' t~e an•.19nn1s1 ShoJld be aamro1s·ereo as 
needed lo mamran •deqoale ·~ rat10n An an:agons1 
llhr'luld flOl Ile ad'rll SlCred rt' the 3bSCf14.:e <..f c:ttntea~/ 
Sty1•ll(;,)lll 1esl'!'alory or card11l\11scu.a< ccprcssaon 

O•Yll"'' ,,,,a,enOIJs l'1•r1s. ~as01>ress:>rs. and other 
S<rOj)Olt ve measures slrcuk: be e"1!>foyed as lt\dtCale:l 
G:>gric omJ:l','lllQ m...,• t... use'•I '" remQ\.1119 unabsorbee 
<!rug 

DOSAGE AND ADMINISTRATION 

Speclwl Precaut ions Rogard l ng OxvFAST Oral 
CONCENTRATE 20 mg!I m l Solution 

OxvFASr 20 mg11 ml solu tion i s a h ighly concentrated 
solution. Caro sh ould be taken ln tho p rescription 
and cJl spenaing c t this so lution streng1h. Patients 
should be Instructed against use by individuals other 
than the patient , es Inappropriate use may cause 
acute overdosage. 

Dosage Shnuld be aa1usted to lho severiry of •he pain and 
the response 01 lhO pai.eni II may occos1onally oe 
necessary to exceed II•~ usual cJos~ge ree.ommended 
t>elow 1n cases o• morn severe paW"I or m lhose patients 
who 1ta110 become 10IP.ram 10 tno onalges•c effects ot 
opokls. This 01ug Is gwen orally The usual &dull dosage 
is ~ mg every 6 nours as nOOdeo k>r pam. 
Nurse/Palienl lnstrucllons: Ftll oropper 10 the level o• 
Ure prescribed dosP (I 0 mL•20 mg. 0.75 ml - 15 mg, 
0.5 mL- 10 mo and O 25 ml-5 mg) . For ease 01 
adtn1nrS1raoon. OCJd oose 10 approxrna1e1y 30 ml ( 1 n oz 1 
U< more ol JU ce or oltler 1quld. Moy a so be added to 
applesauce. Ptl(J<l•ng, or o lher sem•·Sol d 1o~os. The 
drug·loOd motMe shoUo be used vmneciatefy and not 
~tared 'cw 'utur1t """ 

HOW SUPPLIED 

O•ylR' (oxycodonc h ydrochloride) Capsules: 

5 mg cepsulff, Cap: Beige Imprinted with O·IR; Body: 
O range Imprinted with Pf Smg 

NOC 59011 ·201 10 Opaque p1asuc b011e conra1nng 
100 capsules 

On Fur ' (oxycodone h ydro c h lo ride) O r a l 
CONCENTRATE Solullon: 

20mg per 1 ml. 
NOC 59()11 225.20: High uono1ty poly .. thylene plASIJC. 
with c~ld·res1stant clocuro bou,e with cNld·res1siant 
dropper 1n 30 ml &11e 

D0>card opened bonle ct orftl SOktlton 11h0< 90 oays. 
PrOfecl hom hght 

Store QAYFAST oral CONCENTRATE soluttOns and Oxy,R 
toxycooono hydrOChtorldel capsul..s at 25 c (77 f): 
e>cursloM permmed berwccn Is 30 C (59 ·86 FJ 
CAUTIOH 

DEA Order Form Required. 

Pr1n1ed in USA 

Purdue Pnarma l P, Stamlord. CT00901·3431 
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