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ABéTRACT
: ' .

The antiinflammatory efficacy and side effects of a nonsteroidal -
antiinfiammatory drug (NSAID), piroxicam, were compared to those of an
enteric-coated formu]affbn of acetylsalicylic acid, 'Entrophen','in~]
patients with rheumatoid arﬁpritis uncontrolled by their current NSAID
therapy. Patients received both piroxicam and 'Entrophen’ in a
randomized, double-blind, crossover trial with 12 week treatment ‘
periods. Clinical evaluation of rheumatoid arthritis qctivity by grip
strength measures, pain scale, duration of morniné stiffness, |
enythrocyte sedimentation rate, articular index, and a composite
systemic 1ndex, was unable to detect a difference :n the efficacy of the
two drugs in this population. Fewer, less severe side effects were
.reported\Eu}ing therapy with piroxicam as compared to 'Entrophen’.
Responders to 'Entrophen' had a mean plasmp:salicy1afe Tevel within the
optimal antiinflammatory range; no.Felationship between drug level and

response was detected for piroxicam. p
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HP: ?‘fiequion and destruct1on which may ‘restlt-in d1sab11ng pain and joint

I. INTRODUCTION' -

,-Rhedmatoid arfhritis, a chronic inflammatory joint disease of f
eunknown etio1ogy, is rare]y fata] but the estimated three pefcent of

v
the populat1on who suffer from the d1sease frequent]y experience bone

-

+ . d

deform1¢1ES. Symptomat1c relief of pain and 1nf1ammation, sometimes in
conJunct10n w1th d1sease suppressants remains the bas1s of therapy

For a1most one hundred years; salicylates have maintaifed a preeminant
posit1on as;the ant11nf1ammatory drug of choice in rheumatoid arthrit1s,
but dqse-11m1t1ng 51de‘effeccs and complex pharmacok1net1cs prompted. the
séarch for an equally effectfve but, 1ess troublesome‘agent thus the
1ncept1on and proliferat1on Qf a new c1asirof drugs, the nonstero1da1

' ant11nf1ammatory drugs (NSAIDs) Over the Tast decade, several have'

1

appeared on the market each offer1ng s1m11ar eff1cacy to a-:" g .
acety]sa11cy11c acid (ASA) as - the resuIt of a common mechanl§m,\\5t
prom1s1ng fewer side effects, and pharmacok1net1c advantages of Iess
cqmg11cated metabch1sm, or a 1qngerrha1f-11fe. Orie of the newest of
theae agencs to.be admitted to' the éanadian narket, pihcxicam, has a
pharmacokinetic advantage of a 1ongpha1f—11fe permitting once daily
dosing, ahd a lower fncidence of side effects than ASA. A comparison of

" the efficacyiand'aide»effecte of pinagicam and ‘Entrophen', an
enteric-coated.formu1ation of ASA, bresenfﬁy the NSAID of choice in

Canada fd? rheumatoid arthritis, is necessafy to establish the place of

piroxicam in the therapeutic armamentariurdi of rheumatic disease.

3



II. REVIEW OF THE.LITERATURE

~

* A.. RHEUMATOID ARTHRITIS AND PROSTAGLANDINS .
;| * :

Much of the pathogenes1s of rheumatoid arthritis remains a mystery,
but it is thought that in a host of appropriate genetic make -up an
inciting factor stimulates an immune response which becomes localized to
the synovial joints in a characteristic distribution. Synovial cell
proliferation and immune complex formation hera]@ the conversion of

acute inflammatory changes to a chronic inflammatory process which

relentlessly pursues a destructive course of bone erosion and subsequent

joint deformity in a large number of patients.l b]inica]

manifestations of inflammation include stiffness, pain, joint swelling
and tenderness to palpation, a weak grip strength, and loss of
functional capécity.z Laboratory evidence of disease activity

consi;ts of relatively nonspecific correlates of inflammation such as an

elevated erythrocyte. sedimentation rate, alterations in acute phase

reactants, anemfa and lowered serum iron, and the presence of

_immunoglobulins specific for rheumatic disease.3

A]thoudﬁ treatment has remained primarily symptomatic, aimed at
reducing pain and inflammation with hopes of minimizing disease
progression at an early stage, the discovery that NSAID'S inhibit
prostag1aﬁdin synthesis stimulated investigation of the role of
prostaglandins in 1nf1ammat16n, possibly leading to the development of

an agent which would specifically reverse the pathogenetic process of



.rheumatic disease. Prostaglandins contribute to the cardinal features
of inflammation, erythema, edema;'and,gain, by direct vasodilation,
sensitization of vessel walls to the permeabi]fty_effects-of other
mediators, and sensitization of pain receptors to pain-producing kinins,
respectively.4 It has been po§tu1ated that prostaglandins are
chemotactic for the accumulation of monocytes, one of the aspects of the
conversion of an acute inflammatory reaction to a chronic process, and
that they enhance granuloma foﬁﬁation.4 Recent investigations suggest

prostaglandins may have bone resorbing properties, and may inhibit "o

el

protein-polysaccharide syntWesis in articular cartilege.d In
addition, the biosynthesis of prostaglandins may be accompanied by the
* production of highly reactive oxygen species, thg superoxide anion,
hydroxyl radical, and sing]et oxygen which may cause tissue injury.®

| Although the contribution 6f prostaglandins to inflammation is
multifactorial, their role in the pathogenesis of rheumatoid arthritis
is uncertain. It ha; Been shown that prostag1and1n E2, a potent
antiinflammatory and bone resorbing prostagliandin is present in higher
concentrations'in the synovial fluid of patients with rheumatoid
disease, than in those with traumatic or degenerative joint disease, and
that treatment with a NSAID reduces synovial fluid prostaglandin Tevels
to normal.5 1In a few patients studied, the reduction in prostaglandin
levels appeared to correspond with clinical resolution of the
1nf1éﬁmatory process.> In yitro experiments with synovial tissue
cultures confirmed that rheumatoid tissue produced quantitatively more

prostaglandin E than normal joint tissue. Medium from the synovial



tissue cultures possessed bone resorption-stimulating activity which
cgu]d be inhibited by pretreatméqt with indomethacin.® On the basis

of such evidence, it has been suégebted that compounds with greater

-. specificity for prostaglandin synthesis inhibition in articular tissues

would be more effective therapeutic agents in rheumatic disease.5

~B.  PROSTAGLANDIN SYNTHESIS INHIBITION

| The search for an effective, more specific antirheumatic drug, has
resulted in the introduction of compounds ﬁith diverse chemical
structures, but disappointingly similar efficacy in reducing pain and
inflammation, and common side effects of gastrbintestinal irritatipn,
renal. toxicity, inhibition of platelet aggregation{ and delayed
parturition.? Prostaglandin synthesis inhibition has been proposed as
the common mecﬁanism of antiinflammatory actidn of the NSAIDs,_and is
supported by in vitro evidence correlating the inhibition of rheumatoid
synovial tissue prostaglandin E synthesis by NSAIDs with their efficacy
in animal models of inflammation. Inhibition of prostaglandin E ‘
synthesis occurrgd at concentrations achieved with therapeutically
effective doses of the NSAIDs studied, ASA and indomethacin.b?

The proposed site of NSAID activity is the cyclooxygenase enzyme
system of arachidonic acid metabolism. The arachidonic acid cascade,
and sites of inhibition by NSAIDs, is shown in Figure 1. Arachidonic
acid, the major prostaglandin precursor, is released from membrane

phospﬁo1ipids in response to a variety of stimuli, including those of
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“‘production of endoperoxides and all their derivatives, including

thg inflammatory reaction, and is rapidly metabolized by two pathways:
the 11Pooxygend§g pathway,kwhose unstable hydroperoxyarachidonic acid
productg'are cUrrently under investigation, and the classic '
cyclpoxygen&se pathway of prostaglandin synthesis.8 Cyclooxygenase
tranforms arachfdpnic acid to unstable éﬁdoperoxide intermediates which

are enzymatically, or nonenzymatfca]]y.'converted to the stable

prostaglandins Ep, Fp , and Dg.'br transformed to prostacyclin

" or thromboxanes. Inhibition of cycTo&xygenase will thus diminish

prostaglandins, prostacyclin, and thromboxanes.8 ASA appears to
irreversibly acetylate the cyclooxygenase enzyrne.10 The mecﬁanism
of inhibition by other NSAIDs is unclear, althouéh recent evidence from
platelet studies suggests the 1nhib;tion is peversible.ll

The consequences of cyclooxygenase inh%bition depend on the
distribution of the enzyme, and the physiq]ogida1, and pathological
roles of endoperoxide metabolites. Lipooxygenase has been detected only .
in platelets, Tung, and white ce11s,9 whereas the cyclooxygenase
system appears to be ubiquitous in mammalian tissues. Preferential
synthesis of different arachidonic acid metabo1ites between tissues may
influence their proposed physiologic role as modulators of intra- and
extracellular function. Investigation of the physiological r61e’of
prostaglandins has been facilitated by observing the effects of
cyclooxygenése inhibition by NSAID's in vitro and in vivo, many which

. .
manifest as side effects during clinical use.

Prostaglandins appear to stimulate gastrointestinal motifity,



FIGURE 1

The arachidonic acid cascade and site of
inhibition by nonsteroidal antiinflammatory agentsl3

PHOSPHOL IPID
l Phospho]fpasb
ARACHIDONIC ACID

Lipooxygenase

Cyc100xygenase
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[ox] ' [Oxlﬂi
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’ LEUKOTRIENE
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‘(/ \\“ PGE PGD PGF
LTB LTC-LTD
{SRS-A)
PG = Prostaglandin
[0x] = toxic, unstable oxygen radical
HPETE = Hydroperoxyeicosatetraenoic acid
HETE = Hydroeicosatetraenoic acid
LT = Leukotriene
TXA = Thromboxane A
SRS-A = Slow-reacting substance of anaphylaxis



inhibit gastric acid secretion, and exert a cytoprotective effect on the
stomach and upper intestine which is separate from their antisecretory
effects.12 Indirect evidence suggests that gastrointestinal
“irritation, blood loss, and ulceration secondary to NSAIDs may be due to
the combined loss of prostaglandin cytoprotective effecps, pro;tag1andin-
mediated inhibition of gastric acid secretion, and é prostaglandin
contribution to regional gastric perfusion.13 Orally administered
prostaglandin E2 profects arthritis patients and healthy volunteers
against fndomefhacin or aspirin-induced gastrointestinal blood
loss.14,15,16 Since oral prostaglandins do not appear to inhibit
gastric acid secrétionl?, it is suggested that interference with the
cytoprotective effects of prostaglandins may be the major pathogenetic
factor in NSAID-induced gastrointestinal bleeding. 13 .

Thé major product of platelet arachidonic acid metabolism is
thromboxane-A2, a vasoconstrictor and the most potent ﬁ]ate1et
aggregating agent known. 18 Inhibition of cyclooxygenase by NSAID's
prevents thromboxane-A2 synthesi§ and interferés with the secondary
phase of platelet aggregation. The mild hemostatic defect produced is
'usually manifest by a prolonged bleeding time, but rarely results in
clinically overt bleeding episodes.18

Sodium and water retention with edema formation, frequently seen
with indomethacin, and occasionally with.other NSAIDs, may reflect an
~inhibitory effect on prostaglandin production by the kidney.13
Yasodilatory prqstag1andinsfare thought to act in a protective manner to

maintain renal blood flow énd glomerular filtration rate under condi-



" tions of altered circulatory dynamics. In addition, a natriuretic role

unrelated to theif vasodilatory effect, a direct action on renin-
seéreting cells, and perhaps a role as'endogenous modu1at6rs of the
water permeability response to vasopressin, have all been postﬁ]ated as
functions of renal prostaglanding.19,20 The effects of NSAID's on
renal function are reversible; they are most apparent in patients with
underlying renal disease or abnormalities of renal perfusion, such as

heart failure, ascites or lupus erythematosis, where prostag1and1ns

" appear to contribute significant1y to the maintenance of renal

function.13,19

A number of arachidonic acid metabolites appear to modulate lung
function, and may participate in pathophysiologic mechanisms: 0f the
cyclooxygenase pathway, prostacyclin, the major vasoactive product
formed in vascular tissue, is a potent pulmonary vasodilator and may
inhibit intrapulmonary platelet aggregation; thromboxane-A2, as well
as inducing platelet aggregation and vasoconstriction may promote
bronchoconstriction by contracting airway smooth muscles; prostaglandins

D2 and Fp are potent pulmonary vasocohstrictors and

bronchoconstrictors; prostaglandin E2 may have bronchodilator

properties, pulmonary vasodilator properties in the fetus, and is
necessary to maintain patéficy of the fetal ductus arteriosus.2l
Inhibition of fetal cyclooxygenase during maternal ingestion of NSAIDs

may contribute to the syndrome of primary pulmonary hypertension of the

newborn.21



-9 -

The alternate lipooxygenase pathway produces leukotrienes which are
potent medjators 6f acute and subﬁcute hypersensitivity reactions.- By |
altering tone and permeability of microvasculature in skin and other
tissues, leukotrienes may act as pathophysiological mediators in the
bronchospasm and mucosal edema of bronchial asthma and anaﬁhyTaxis.
Hypersen51t1vjty to NSAID's as a group may be manifest by a syndrome of
asthmatic attacks in patients with vésomﬁtor rhinitis, nasal polyposis,
and bronchial asthma, or as a syndrome of urticaria and angioedema. It
1s postulated that, by inhibiting cyclooxygenase, the NSAIDs remove
Bronchod11atqry prostaglandins, or shift arachidonic aéi& metabolism to
the 1eukotrieneapathway with subseguent bronchoseasm and mucosal edema,
or manifestations of cutaneous hypersensitivity.l3,21

Prolongation of gestation and delayed parturition accompanying
administration of NSAIDs to pregnant women near term is also Tikely
related to reduction of prostaglandins, which appear to be important
regulators of the onset of labour, and to stimulate uterine contraction
during parturition.2Z |

These side effects é;e common to all the nonsteroidal
antiinflammatory agents presently avai]ab]e_far.c1inica1 use. Siqce
Mdifferential inhibition of brostagléndin synthesis among tissues has not
been shown, manufacturers' claims of fewer side effects may be
misleading. With a common mechanism of action, and similar side
effects, choice of an antiinflammatory drug rests on demonstrated
clinical efficacy, individual patient response, and in some cases,

compliance factors and cost.

-
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FIGURE II

-

Structure of acetylsalicylic acid (ASA)
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2-acetyl-orthohydroxybenzoic acid

‘" FIGURE III

Structure of piroxicam
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C. ACETLYSALICYLIC ACID (ASA)

1

o

-

The standard to which other NSAIDs are compatgngEJEg;,(Figure 2).

Because of its efficacy, lTow cost, and low toxicity when properly
administered, it has maintained the status of drug of choice in

rheumatoid arthritis since its introduction in 1899.
1. Mechanism

Thé mode of action of ASA in reducing inflammation was unknown-as
late aS ten years ago, andvremains controversial despite extensive
investigation of its prostaglandin synthesis inhibiting activity, and

. other less tenable hypotheses.. The "prostaglandin hypothesis" was
formulated with the appearance of three classical papers describing the
-ability of ASA and inqomethacin to inhibit prostaglandin Synfheéis in a
cell-free guinea pig lung homogenate23, human plateletsé4, and a
perfused dog spleen system.25 The inhibitory action of ASA on
prostaglandin production has been confirmed, and demonstrated in almost
all laboratory species, numerous biolegical preparations, and humans,
using a variety of assay techniques.26 The parent drug,
acetylsalicylic acid, is thought to be the most active entity although
it is rapidly hydroTyséd to the salicylate anion in vivo. Sodium
salicylate has on]&oweak activity against prdstag1and1n synthetase in
vitro, although it.may be as potent as ASA in vivo; this discrepancy

cannot adequately be explained.%,26 ASA has been shown to irrevers-

(A
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ibly inactivate the enzyme cyéléokygenase by acetylating its active |
;ite, thereby blocking conversion pf arachidonic acid to cyclic

endoperoxide precursors. of the active p?qStag]andins.iO The
acetylation' reaction is inhibited by the enzyme substrate, arachidonic
acid. and by substrate ana]bgqes, including other NSAIDs.10
Pharmaco]ogjcal actions of ASA attributed to prostaglandin.symthesis
inhibition include antiinflammatory activity, antipyretic effects, and
analgesia.4,8 Most of its side effects have been linked to this
common mechanism of action as well.4,7

Prostaglandin synthesis inhibition cannot fully explain all the
therapeutic actions of saffcy1ates, particularly the antiinf]aﬁmatory
properties; thus, alternative or additional mechanisms have been
proposed. Current major lines of rgiggrch include investigation of : 26

1. inhibition of aspects of lymphocyte function

2. inhibition of leukocyte and platelet function

5. inhibition of superoxide anion production

4, displacement of endogenous antiinflammatory substances -

from ﬁ]ésma proteins.

These hypotheses are currently less tenable than the prostaglandin
hypothesis.26 Indeed, until the physiclogical and |
pathophysiological roles of prostaglandins are clarified, it is
iﬁpossib]e to rule out their involvement in these alternative hypothese§

of ASA's antiinflammatory activity.

—
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2. Pharmacokinetics .

Although antiinflammatory effects of ASA are attributed brimari]y
to the‘parent compound, consideration of the pharmacokinetics of the
drug includes the disposition of both ASA and its active hydrolysis
product, the sa]icy1ale anion?. Absorptioh of ASA occurs both in the
stomach, where the low pH facilitates pasﬁive diffusion of the
undissociated molecule, and in the small intestine, where the large
surface area provides the optimum site for drug absorption despite the
higher pH.27,28 Absorption is éenera11y rapid, with peak
concentrations occurring 30 to 60 minutes after uncoqted plain or
buffered ASA, although pharmaceutical formulation, gastric and
intestinal pH, gastric motility, and.gastric contents determine the rate
and extent of absorption.27 Food tends to slow absorption as.do‘
large, ging1e doses of salicylate.27,28 Rowland and Riegelman noted
that bioavailability of ASA from an oral solution was only 68% of an
equivalent intravenous dose; whereas that of salicylic acid was
essentially comb'lete.29 The reduced bioavailability of the parent
compound, ASA, can be accounted for by hydrolysis to salicylic acid in
the gut wall, and during first pass of the drug through the liver.29

Enteric-coated formulations, intended'toﬁ;Eahce gastric into]erance
to ASA, are currently the dosage .form of choice in rheumatic disease,
but have been the subject of controversy with regard to their absorption
characteristics./ Enteric coétings are intended to dissolve readily in

intestinal fluids; thus the absorption of a well-formulated tablet is a
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function of gastric emﬁtying, which in turn, is subject to modification
by numerous factbrs. Leonards and Levy demonstrated that enteric-coated
ASA had poorly reproducible absorption characteristics as compared to a
solution.30 Bioavailability of salicylate, determined by the
urinary excretion method, was equivalent for the two dosage forms:'hbw-
ever, and this has been confirmed in subsequent investigations;§1,32
Enteric-coated ASA appears to behave as a "slow-release" preparation
with absorption delayed up to two hours after 1ngestion, and peak plasma
levels occurring at six to nine hours. 33,34

Once absorbed, intact acetylsalicylic acid is rapidly ﬁ;dro1ysed'in
the blood andoliver to the pharmacologically active salicylate anion,
with a disposition half-1ife of 15 minutes.29,35 ASA can be
detected in the blood up to two hours fq]1owing'ofa1 administration of
650 mg in solution.29 The steady-state Qo]umes of distribution for
ASA (650 ﬁg) and salicylic-acid (500 mg) fo1Towiﬁg tpeiﬁ‘réspgctive
intravenous doses are sim11ar; although that of ASA (mean i1;3 L)-is
greater than that of salicylic acid (mean.9.4 L), possibly due to the
greater affinity of salicylic acid for plasma a1buﬁin.35 Graham et |
al. found ‘the volume -of distribution of salicylic acid following 2
single oral dose of 1200 mg of ‘soluble ASA, 11.2 + 2.3 L, to be poof]y
correlated with body weight or concentration of plasma “albumin.36 A
trend to increasing. volume of. distribution with increasing dose is
apparent from various studies in adults and children, and may be a
consequence of saturable b1nding,of salicylic acid to pTaéma

albumin.36,37

]
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Sa]icy1ate distributes to the joint fluid in rheumatoid arthrit1s

——

patients w1th a mean transport time of 14 minutes following first.
appearance of salicylate in b1ood738 On chronic dosing,
concentratiphs in joint fluid accumulate to equal those of free
salicylate in the plasma.38 | - S
At low plasma concentrations {13.8 mcg/mL), 94% of salicylate is
bdund, mainly at two primary, high affinity sites, and severai secondary
binding sites on the albumin molecule.39 Saturation of binding
sites occurs within the therapeutic range in normal, uremic, and
Eheumatoid arthritis patients; thus{ an increase in plasma level of
salicylate above 150 mcg/mL is accompanied by a disproportionate
incréase in the free fraction of drug.39’40 Reduction in plasma

albumin levels may compound thié effect.3? Saturable protein

" binding may account for relatively constant total salicylate clearance

over the therapeutic range, because increasing the unbound fraction
compensates for the decreasing clearance of unbound dr'ug.41 It has
been suggested that unbound, rather than total conéentration of
sa1icy1até, gkou]d be'corre1ated with clinical effects; however,
Ekstrand et al. found no correlation between unbound plasma salicylate
and therapeutic effect in rheumatoid arthritis.39

Because it is rapidly hydrolysed during absorption, in the plasma,
and on passage through the liver, the metabolism and elimination of ASA
essentially coﬁcerns that of salicylic acid. Sé1icy]1c acid is’
eliminated from the body, by renal excretion, and by biotransformation to

salicyluric acid, salicyl phenolic and acyl glucuronides, and gentisic
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acid.#2 Renal excretion of free salicylate is the summation of
glomerular filtration, active proximal tubular secretioﬁ, passive
tubular secretion, and passive tubiilar reabsorption. Alkaline urine
enhances ionization of salicylate and excretion can increase markédly as
urine pH increases from five to eight.28 .
-Both major pathway; of elimination, salicylurate and phenolic
_g1ucuf6nide formation, are saturable within the therapeutic range.42
When the amouht of salicylate in the body is about 600 mg the half-
maximal capacity for formation of saturable metabolites is reachedy and
salicylate cqnéentrations increase nonlinearly with increasing dose.Z8
Clearance thusldecreases as‘the dose is increased, and although the
concept of half-1ife can be misleading in the presence of zero-order
kinetics, the apparent elimination half-life of the dfug increases from
three hours after a 250 mg dose to 20 or 30 hours following full *
antirhgumatic doées.of four to six grams dai1y.28s43 Furst et al.
suggegt that totaf'c1eangnce oqua1icy1ate may be constant over thé
fherapeutic range of sa]iéy]ate concentrations, 150 to 300 mcg/mL, and
attribute this to saturable protein binding such that ;he increasing
fraction of unbound drug compensates for decreasing clearance.4l
Despite this observation, clinical implications of nonlinear elimination
" kinetics of salicylates are clear: the steady—state level will increase
more than proportionate1y with an jncreasing dose rate; the tjme
required to attain steady state lengthens with increasing dose, and it

may take a week .to attain steady-state with antirhetmatic doses of four

to six grams daily{ there can be a great deal of latitude with respect
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to the size of and interval betweenbfractiona1 doses, as long as the
total daily dose is appropriate.42,43

Because satur&tion of important metabolic pathways occurs at
) therapeutic.doses of salicylate, monitoring plasma concentrations has ’
been suggested to guide dosing, particularly in rheumatoid arthritis
where potentially toxic doses are required tb-attain maximal
antiinflammatory effects. While there has been no formal study relating
suppression of inflammation to plasma concentrations of salicylate,
clinical evidence indicates that plasma concentrations between 200 to
300 ‘mcg/mL are usually required for c1in1cai1y significant
antiinflammatory activity.36,44 This likely' represents the range in
which most patients experience dose-1imiting side effects, rather than
optimal antiinf]ammatqry response. Ekstrand et al. could find no
correlation between clinical response and either unbound or total plasma
salicylate in eight patients with rheumatoid ‘arthitis, although the
small number of patients in combination with re1§tive1y insensitive
measures of clinical response in arthritis, may account for this

observation.40

3. Clinical Studies

~—

Until the studies of Fremont-Smith%5 and Boardman6, there
was Tittle published evidence of salicylate antiinflammatory activity,
and thus salicylates were used in rheumatoid arthritis primarily for

their analgesic effects.4® Fremont-Smith et al.45, in an open
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study'using buffered asﬁ1r1n in doses of 3.6 to 7.5 g daily,
demonstrated a reduction in rheumatic disease act1vity, including
.diminjsheq joint sizé, increased range of motion and grip strength,
fo]]owed.by‘ah exaéerbation of symptoms when the drug-was withdrawn.
Boardman and Hart40 attempted to differentiate reduction of
swelling, an index of.antiin%]ammétéry activity, from the analgesic
effect of high (5.3 g) and low (2.6 g) daily doses of aspirin in a
double-blind, cross-over comparison with p]acébo. Outcomes were
compared to similar treatment groups receiving a known antiinflammatory
agent, prednisone 7.5 mg daily, or acetqminophen 6 g daily, a strictly
analgesic drug, in the same placebo-controlled, cross-over manner.
High-dose salicylate, like prednisone, produced a reduction in joint
size as compared with low dose or placebo, where no change was noted;
although grip strength improved, the difference from low-dose or placebo
was not significant. The analgesic, acetaminophen, d%d not reduce joint
swelling or s{gnificantlj increase grip strength, although patient
preferenée for active¥dhdg over placebo sugééste& analgesia may be an
important'component of relief.46

Subsequent clinical trials have repeatedly confirmed the ffndings
of these early investigators, and ASA remains the standard to which all
nonsteroidal antiinflammatory agents are compared, since none can be
shown to be more efficacious in rheumétoid arthritis.”

Enteric-coated ASA was introduced in an attempt to!reduce gastric
irrtation that inevitably accompanied large doses of ASA, but acceptance

was hesitant following criticisms of unpredictable a5§orption.

Formu1ation changes since the early 1960's when shellac coatings were
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used have resulted in a product from which ASA 1s reliably absorbed. 32
Significant improvement over placebo in rheumatoid arthritis has

been demonstrated for enteric-coated ASA.47 'when compared w%th

régu1ar ASA; efficacy of the two formulations was equivalent, and serum

levels achieved with enteric-coated ASA were edual to, or higher than

~those with regular ASA.32 A §reater.patient‘acceptance of the

enteric-coated product was noted, perhaps because of the ease in ..

swallowing a smooth tablet as compared to a regular ASA tablet.32

4. Side Effects

In the initial study of salicylate therapy in rheumatoid arthritis,
Fremont-Smith declined to use é double-blind design since typical side
effects Qf ASA at antiinflammatory doses, tinnitis, deafness, and
perspiration or nausea, would have alerted both physician and patient to .
the prescribed treatment.?S Indeed, these ére the most common
manifestations of central nervous sysfém and gastrointestinal toxicity
at therapeutic doses;:however, hypersensitivity reactions, hematologic
abnormalities, and hepafic and renal dysfunctiop have been reported.

Central nervous system effectg of salicylates are dose-related, and
consist of stimuﬁhf{gﬁ—fol1owed'by depﬁession. Toxic effects are
largely prevented by therapeutic plasma drug Tevel monitoring, atthough
headaches, vertigo, tinnitis and deafness are common in the
antiinflammatory range, 200 to 300 mcg/mlL; tinnitis and hearing loss may

be due to increased labyrinthine preséure or an effect on the hair cells
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of the cochlea, and any hearing loss is reversible upon withd;awa1 of
the drug.23»48 Uncoupling of oxidatiye.phqsphoryTation in skeletal
muscle may occur in this concentratioﬁ range, and may stimulate *
respiration, aithough-p1asma carbon dioxide tension does not changé.48
An increase in oxygen consumption and metabolic rate may cause
sweating.48 Centra1iy mediated nausea and vomiting, and
hyperventilation secondary to ﬁirect stimulation of the respiratory
center, are noted above 300 mcg/mL.

Frank salicylate intoxication, arbitrarily designated levels aboye
450 mcg/mL, may be accompanied by respiratory alkalosis {(a consequence
" of hyperventilation)}, metabolic acidosis (secondary to uncoupling of .
oxidative phosphorylation); fever and concomittant dehydration,
convulsions or coma, and cardiovascular collapse as lévels over 800 mcg/
mL are attained. Treatment éf salicylate overdose consists of restoring i'
water and e1ectro1yté balance, correcting acid-base disturbances, and
perhaps attempting to increase elimination of the drug by alkalinization
of the urine or hemodialysis.49

Hepatic dysfunction has. been’ reported rarely following chronic
administration of salicylates, usually in children with juvenile
rheumatoid arthritis (JRA).50 The typical clinical findingé.are
elevated serum enzymes, SGOT, SGPT.and a1ka1ine‘ph05phatase, occasional
hepatomegaly, and mild periportal inflammation.50 Cessation of
therapy is not required unless symptoms of severe hepatic dysfunction
are evident. Since transaminase elevations rarely occur in nonrheumatic

individuals receiving salicylates, it has been suggested that rheumatic
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diseaég, parficuIar1y JRA, may predispose papients-to drug-induced
hepatic injury.S50 '

Acute administration of ASA may produce a transient increase in
urinary excretion of epithelihT cells, elevations of blood urea
nitrogen (BUN) and serum creatinine levels, and proteinuria.5l
Chronic use of salicylates, usually in combination with other
analgesics, has been linked with the'production of a form of chronic
interstitia]lnephritis, "analgesic nephropathy". The causative agent
and pathogenesis of analgesic nephropathy is controversial, however.52
A recent study by Emkey et al. supported other literature demonstratihg
that salicylate, after prolonged use in rheumatoid arthritis, does not
cause serious renal disease.5l

Hematologic toxicities of salicylates include anemia, which may be
due to gastrointéstinal blood loss; rare;Teukopenia or
thrombocytopenia; and the well-publicized "platelet-inhibition".53
ASA irrversibly acetylates platelet cyclooxygenase, thereby inhibiting
platelet thromboxane synthesis and!preventing the secondary phase of
platelet aggregation which is depehdent on thromboxane release.l8 _
96% inhibition of thromboxane synthesis is achieved with a dose of 325
mg, and lasts for the life of the platelet.l® A mild hemostatic
defect, accoTpanied by pro1onged bleeding time but no alteration of
standard coagulation tests, is evident for up to 72 hours following
administration of a single dose.5'4 The platelet antiaggregatory

effects of ASA have been used therapeutically to prevent p1ate1ét

aggregation associated with thromboembolic events.18 The salicylate
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anion iike]y also impairs platelet aggregation by virtue of its abi11fy
to inhibit prostaglandin synthesis; however, the effect is reversibTe
and of short duration.4 |

Gastrointestinal complaints, including occult b1eéding and
ulceration, are common during therapeutié use of ASA, and have
stimulated bo{h the development of less irritating formulations of ASA,
and the search for more well-tolerated antiinflammatory alternatives.
Invesligation of the pathogenésis of gastric .injury suggests that
inhibition of prostaglandin synthesis in the gastric mucosa removes
cytoprotective properties of prostaglandins, and predisposes to injury
by gastric acid.55 Indeed: oral administration of prostaglandin
E2 to normal subjects or rheumatoid arthritis patients treated with
ASA prevents fecal blood loss.15.16 A contributory role of gastric
acid cannot be denied, since exogenous or endoéenous hydrochloric écid
is required for ulcer formation in animals;5% it is suggested that
increased back diffusion of acid through a weakened mucosal. barfier
causes cellular damage which produces histamine release from mast cells
and perpetuation of acid-mediated injury.50 ASA-induced '
gastrointestinal bleeding may be reduced by concurrent administration of
cimetidine which reduces histamine-mediated gastric-acid secretion and
raises intragastric pH.5/

'Prostaglandin inhibition may not be the sole mechanism of toxicity,
however. In one study, administration of equi-potent doses of ASA and
piroxicam, a representative NSAID, resulted in fewer gastrointestinal

comp]agnts-and no pathélogic changeé of the gastric mucosa with



- 23 -

piroxicam as compared to ASA. 'ASA produced gastrointestinal complaints,
and erythema, gastritis or erosfons in virtually all subjects. Feca1'
b]qod loss increased significantly with ASA treatment, but did not
differ from control with piroxicam.50 Direct irritant effects of
ASA appear to be related to the low intragastric pH which may facilitate
penetrafion of unionized salicylate into mucosal cells where
fnterference-with intracellular metabolism may cause structural
alteration of the gastric mucosa and alter transmembrane ion
transport.56

Enteric-coated formulations of ASA were deve]bped to circumvent the
problem of gastric mucosal damage by releasing ASA in the neutral pH of
' the intestine, thereby minimizing contact with the gastric mucosa.
Assessment of mucosal damage by endoscopy5? or detection of
radiotabelled red cells in the feces®0 confirms that enteric-coated
ASA preparations protect against gastric mucosal injury. At therapeutic
blood Tevels, fecal blood loss was similar fo11oQing administratfon of
an enteric-coated or intravenous,form of ASA, but significantly less
~than fo]]oﬁihg buffered or plain ASA.60 Detection of blood in the
feces f011ow1hg intravenous ASA sﬁpgbrts the theory of a systemic
contribution to the pathogenesis of mucosal injur;.GO

Notably lacking in the 11f§rature is a clinical comparison of the
antirheuqatic efficacy and side effects of enteric-coated ASA with one
of the newer nonsferoida1 agenfs, or-a specific comparison of their

gastric irritant potential.
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D. PIROXICAM

L. Mechanism

Piroxicam is the most recent nonsteroidal antiinflammatory
alternative to ASA to be released on Phe Canadian market {(Fjgure 3"
Although structurally unrelated to NSAIDs in éurrent use, it possesses
pharmacé}ogical properties characteristic of this class of drugs: heat,
redness, swelling and pain are suppressed by piroxicam in traditional
animal models of inflammation used to screen for antiinflammatory

properties.6l Piroxicam was inactive in tests used to measure

‘opiate-11ke'ana19esic activity.61 Its antiinflammatory effects are

thought to be mediated to a large extent by prostaglandin synthesis
inhibition; results of in vitro meéhanism studies suggest piroxicam 15 a
re1ativ;1y specific inhibitor of cyclooxygenase at clinically achievable
concentrations. The inhibition appears to be competative and
reversible, readily overcome by addition of'substrate, arachidonic . acid,
in tissue cu1ture.52' The effect of piroxicam on human prostaglandin
production in vivo has not been studied, however, a short report by
Spector et al. documented significant decreases in serum prostaglandins
E1, E2 and F2 within two hours of drug administration to

asthmatic pafﬁents with aspirin sensitivity.63
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2. .Pharmacokinetfcs

Piroxicam can be detected in blood within 30 minutes of oral
administration, and average peak serum concentrations of 2.0 and 4.0
mcg/mL are reached 2.5 to 3.0 hours following administration of single
20 and 30 mg dosés respectively.64,65 Plateau serum concentrations
«f 5.0 to 7.0 mcg/mL are achieved after § to 7 days dosing with 20 mg
daily,®5 and this has been quoted as the optimal antiinflammatory
‘range, although blood levels and efficacy have not been monitored
concurrently in the same patient.59,66 Synovial fluid concentra-
tions -approach 40% of steady state serum concentrationé.ﬁzs66

Piroxicam is 99.3% bound to plasma proteins and the apparent volume
of distribution, 0.140 L/kg, is similar to that of other acidic and
hi&h]y protein-bound NSAIDs which are limited to the approximate space
of the extracellular fluid.57

| The overall elimination half-Tife of 37 to 45 hour§ is independent
of dose.66,67 Renal clearance of unchanged piroxicam accounted for
10.4% of total plasma clearance in one study,b7 although unpublished
observétions suggest that two to five % is a more usual range of
excretion of unEhanged piroxicam.65 The remainder of the drug is
eliminated jn the urine following ﬁetabo]ism: hydroxylation ofgthe
'pyridyl ring, with the product excrefed alone or as the g]ucuronidé
conjugate, appears to be the major pathway.61,65 Deamidation,

-
decarboxylation, and ring contraction are minor pathwaxf.ﬁi\\
. . *-_.__4,'/
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3. Clinical Studies

The antiinflammatory and analgesic effects of piroxicam have been

studied in'rheumatoid érthritis, osteoapthritis, gout, ankylosing

spondy11tis,‘pdst-partum pain, and acute muscu1oske1eta1'pain. “In
rheumatoid anthritis.patients treated for 12 weeks with either piroxicam
20 or 30 mg or placebo, a significant improvement over baseline was
noted in grip strength, duration of morning stiffness, walking time,
self-assessment of pain, and number of swollen and tender joints in both

piroxicam groups, but not in the placebo group.68 When piroxicam 20

-mg daily was compared to 40 mg daily, there was a small but consistent

advantage for the 40 mg dose; however, gastrointestinal side effects are

more prevalent at 40 mg daily and preclude chronic use of this
dose. 66,69 |

Comparative studies of piroxicam with other agents in rheumatoid

“arthritis suggest that piroxicam, 20 or 30 mg daily, is at least as

effective as therapeutic doses of ASA, naproxén, and ibuprofen,61,70
more effective than indomethacin, but Tess effective than |
phenylbutazone. There are problems with some studies, however,
particularly in the lack of double-blind technique, free access to ASA,
and tabulation of results, which Timit the validity of the conclusions.
It appears that piroxicam is at least as effective as current
antiinflammatory therapy for rheumatoid arthiitis. Clinical studies to
date have not been designed to assess the impact of once-daily dosing of

piroxicam on compliance of rheumatoid arthritis patients.
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4. Side Effects

3}

Central nervous system and géstrointestina1 side effects are the
most common complaints during therapy with NSAIDs, including piroxicam.
Headache, vertigo, and insomnia have been reported.6l
Gastrojgtest1na1 irritation, described as epigastric discomfort, nausea,
indiggsfion, heartburn, abdominal pain or flatulence has occﬁrred in an
average of 19 percent of patients receiving piroxicam during cTinica1
trials.69 Gastrointestinal ulceration, both gastrfb and duodenal,
has been reported, although rarely. A significant dose-response '

relationship is apparent with piroxicam for both subjective

gastrointestinal side effects and ulceration, over the dose range of 10

to 40 mg daily.® Since a 40 mg dose of piroxicam produces no

additional clinical benefits over 20 mg daily, and is accompanied by a
disproportionately greater incidence of gastrointestinal side effects,
it is recommended that a dose of 30 mg daily not be exceeded. 66
de§¢3g1andin synthesis inhibition may account for the consistent
i;;¥Qence of gastrointestinal side effects reported with NSAIDs,
including piroxicam.7 In comparative trials with uncoated ASA,
pirgxicam has been more well-tolerated with respect to gastrointestinal
side|effects; similar comparative trials have not been carried out with

\ .
enterlic-coated ASA.

Miscellaneous symptoms difficu]t'to attribute to th;\qiug have been
described: fatigue, rash, itching, and pedal edema.bl Laboratory

abnormalities occurring during therapy are rare, but consistently
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involve an increased BUN which subsides to norma1 on stopping therapy,
and/or mild elevations in’ transaminase (SGoT, SGPT) levels.61,19

Drug-induced hepatitis was diagnosed in one subJect w1th abnormal 1iver
function tests.7l Elevatjons.of.BdN have been reported with other
NSAIDs; data suggest that a reyersib1e functional effect of NSAIDs,

perhaps involving inhibition of prostag]aﬁdin synthesis in the kidney,

may be the cause, rather than a pirect renal toxic effect.69-"
'

E.  SUMMARY AND OBJECTIVES

Iﬁ sﬁmmary, sgaafomatic treatment with NSAIDs.remaiﬁs an important
modality in the management of rheumatoid arthritis, a chfonic
inflammatory d1sease of unknown et1o1ogy Prostaglandins appear to play

a role in the pathogenes1s of 1nf1ammat1on, and although their

“contribution to the pathogenesis of rheumatoid arthritis is uncertain,

inhibition of prostagiandin synthesis is thought to be one of the
mechanisms of NSAID activity in arfhfitis. Enteric-coated ASA is
currently the antiinflammatory agent of choice in Canada, énd although
tolerance, particularly to,gastrointe§tina1 irritation, appears to be
bette; with piroxicam, efficacy and tolerance as compared to an
enteric-coated formu]atiop of ASA has not been assessed; Such a8 study
is necessary,to determine the place of piroxicam in the therapy of

rheumatoid arthritis.
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The objectives'of this study are threefold:

i} To compare the pharmaco1ogiéa1 activity of an enteric-coated
formulation of ASA, 'Entrophen’, with‘that of a new NSAID,
pirogicam, in rheumatoid arthrftiﬁ, by measurement of clinical
indices of disease activity.

ii) -To compare thé incidence of spontaneocusly reported side |,
effects of the drugs.

111) To determine if a re1ationshib between clinical efficacy and

steady state blood levels of the drugs can be detected.
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- : [I1 METHODOLOGY

A.  PATIENT SELECTION

The stﬁdy was carried out at the Rheumatology Clinic of the Ottawa
Génera] Hospital under the mediéa] supervision of Dr. R.J. McKendry
(R.J.M.) who acted as a blind observer with D.W.. Dr. K. McLean (W.M.)
served as the unblinded investigaxdr. Patients were selected for the
study by R.J.M. from a population of rheumatoid arthritis outpatients.
Informed consent was obtained prior to entry in the gtudy, and it was
understood by all patients that they could voluntarily terﬁinate their
pa;ticipation in the study at any time.' ’

Patients were included in the study based -on the following
criteria: |

i}  male or female between 21 and 70 years of age

ii) informed_consent was obtained (Appendix 1)

ii1) active definite, or classical rheumatoid arthritis as defined

by the American Rheumatism Association (Appendix I11)12

iv) active disease as defined by the presence of two or more of

the following: ,
five or more joints tender or painful on motion;
five or more swollen joints;

45 minutes or more morning stiffness;

erythrocyte sedimentation rate greater than 1.5

times normal
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v) not satisfactorily controlled on present antiinflammatory

therapy.

Patients were not eligible for'partiéipation in the study if any of

_ the following criteria were met:

i) pregnant womén, nursing mothers, or women of child-bearing age
who were nof foT1owfng.adequate contraceptive precautions and/
or whose intent it was fo become pregnant during'the study

I_period .

i) patients who required other medications which may have
.obscured the pharmacologic effect of the study drugs,
including:

other nonsteroidal antiinf]amm&tory agents;

ch;broquine or penicillamine; )

concomitant, gold or corticosteroids (maximum prednisone
10 mg daily or equivalent) which had not been
administered in a fixed stable maintenance regimen during
the preceding three months

iii) patients who required medications which may interact with the
study medications, including:

-anticoaqulants; _
urinary acidifiers or alkalinizers;
uricosurics;

barbiturates

~ iv) patients im whom joint surgery was contemplated
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v) anemia or any otherlhem?tologica1 disorder such as 1eu§openia
or thrombocytopenia, which,_}n the opinion o% the attending
physician (R.J.M.}, precluded entry into the study .

vi) . significant liver or renal disease (creatinine clearance less
than 30 mL/m1nute)lwhich‘may have-altered the
pharmacokinetics of the study drﬁgs .

vii) aétive gastrointestinal disease, which'inc1udgd the presence
of peptic ulceration and gastrointestinal bleeding or a past
h%stony~of these conditions )

viii) known osgsuspected allergy to either of the study
medications, or other nonsteroidal antiinflammatory agents

ix) patients with diseases closely related to rheumatoid

arthritis (Appendix III)

B. STUDY DESIGN

The study was.a double-btlind, randomized, crossover trial which
began with a washout period to.aséess ddéeaSe actiQity in thé absence of.
antiinflammatory medication. Three days prﬁor*to the first clinic
visit, all previous NSAIDs were stopped; acetaminophen or propoxyphene
were allowed on an "as needed" basis for pain. At thé first clinic
visit, a histdry and physical examination preceded baseline c1iﬁica1
assessment of disease actiﬁity, baseline laboratory analyses, including
serum (piroxicam) and plasma (salicylate) drug determinations, were

carried out. Randomization to either the 'Entrdphen' or piroxicam
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treatment groups wés determined by random nambers; and assigned by the
unblinded investigator, N.ﬂ,- Sufficient medicattbn was supplied to last
until the next appointment, and the patient Hnstructed_to record the use
of other analgesics or supplementary medications (Appendix IV). The
pétient was seen at the same time of day weekly for four weeks during
the dose-adjustmént perio&, then at eight and twelve weeks. At the end
of the initial treatment period, study medications were stopped for
three daysvto reproduce the initial washout perfod, and the crossover
period commenced in the same manner as the initial treatment, period.

Piroxicam ('Feldene', Pfizer Canada, Ltd.) and matching placebo
were supplied as 10 mg capsules. ‘'Entrophen’ (Charles E. Frosst Co.
enteric-coated ASA) and placebo, were supplied as 650 mg tablets. Each
patient was required ﬁo take two medications, one placebo, and one
active drug, in accordance with the dosage adjystment schedule outlined
below and in Appendix V. Piroxicam, with an e]iminatién half-1ife of 40
hours, required once daily administration at 8:00 a.m. 'Entrophen' was
taken four times daﬂy at 8:00 a.m., 12:00 p.m., 6:00 p.m., and 10:00
p.m. Sinée both medications are potentially irritating to the
gastrointestinal tract, patients were encouraged to take the medication
with meé]s or a snack. |

To permit dosage adjustment within a double-blind study design, a

system of four different dosage schedules was devised as follows:
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Schedule Piroxicam l '‘Entrophen’
(10 mg Active Drug or Placebo} {650 mg ASA or Placebo)
I ‘ 1 capsule ., . . 5 tablets
II 2 capsules 6 tablets
III 2 capsules _ 7 tablets
v 2 capsules " 8 tablets

A11‘p§tients weré_ﬁtarted at Schedule 2, and the dosage adjusted either
down to Schéé;Te 1 or up to Schedule 3 or 4 in the first three weeks of
the treatment ée;iod basgq on clinical evidence of antiinflammatory
activity. Drug 1eveis were not useﬁ to adjust dosages since thea
antiinflammatory response todp1rqxicam has not been clearly correlated

with a range of serum concentrations.65,70

C.  ASSESSMENT

1. Clinical Assessment of Disease Activity

At each visit, standard clinical assessments of rheumatoid
arthritis disease activity were performed by a biinded investigator,
D.W., under the supervision of R.J.M. These included a count of joints
tender or painful when subjected to passive movemént; a count of swollen
joints as determined by inspection and palpation; the patient's
perceived duration of morning stiffness elicited by questioning; grip
strength, recorded for each hand as the average of three consecutive

measurements using a Davis bag. In addition, each patient was classi-
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fied according to his/her American Rheumatism Association functional

class (Appendix VI).

2. TTaboratory Assessment of Disease Activity -

Rheumatoid factor was measured upon entry into the study as one of‘
the diagnostic criteria for-rheuﬁatoid arthritis, but was not used as a
measure of response to therapy. Erythfocyte sedimentation rate das
measured at each visit as a laboratory correlate of inf]ammatory.

activity.

3. Indices of Disease Activity

The Lansbury articular and systemic indices were calculated as
measures of dfsease activity. The articular index was devised by
Lansbury to reflect the extent of joint inflammation on the basis of a
weighted joint count in which joint size was taken into account.73.74
Each joint that was tender dn passive motion was assigned a value based
on the relative area of its articulating surface, and the values summed
to produce the articular index.7% The average area of the
. articulating surfaces used by Lansbury in his original calculations74
and the simplified values which he recommended later 73,75, which
were used to calculate the articu]ar.index in this study, are shown in

Appendix VII.



A systemic index, incorpd?ating manifestations of rheumatoid
activity present in the majority of cases of active disease, was devised
by Lansbury to serve as a guide to the genéra] trend of disease
activity.76 Erythrocyte sedimentation rate, pain, grip strength,
morning stiffness, and the articular index were evaluated by Llansbury in
a series of. untreated arthritis patients, and the averége of the
. abnormal findings for each measure assigned a value of 100.76 To
' célcu]ate a‘systemic index, the values of the measures for ény_patient
were expressed as a percentage of Lansbury's original untreated values,
summed, and divided by five. The resulting number represented the
patieﬁt's disease activity relative to that of an untreated
patient.76,77 This systemic index was shown to accurately reflect
disease act1v1ty and reSponse to therapy in patients with rheumato1d
arthritis.73

The systemic index was calculated in this study by using the table
in Appendix VIII to assign percentage values for the measures, which
were then summed to give the systemic indices.?/ A sample

calculation is shown.
4, Pain

Patient perception of pain was recorded at each visit using a
graphic rating scale’8 (Appendix IX). Patients were asked to
fndicate the intensity of their pain as an average of the preceding 24

hours without access to thefr ratings of previous visits. For purposes
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of statistical analysis, pain ratings were converted to a numerical

score, based on the, distance from "No pain” in centimeters.
Acetaminophen or propoxyphene were allowed on an "as needed" basis
for additional pain relief, and patients were asked to record

supplementary analgesic use in a daily diary (Appendix IV).

5. Side Effects

Since clinical écceptance of a drug is frequently based on side
effects when no difference in the efficacy of two drugs can be detected,
side effects experienced during treatment were recorded. At each visit,
having not been informed of the side effects to expect, patients were
asked to describe any side effects which they attributed to the
medication. Side effects were classified as "mild" if they disappeared
with continued treatment or were tolerated with no alteration of dose;
"moderate" if they were tolerated with a reduction in dose; or "severe"

if they necessitated discontinuation of therapy.
6. Compliance

Returned medications were counted as a measure of compliance.

Drug levels also served as a check on compliance.



D.  LABORATORY ANALYSIS

1. Serum Piroxicam Concentration

/’“7
/
. 7
Serum pirgxicam determinations were carried out at the Pfizer

/

Canada, Ltd’zp]ant 1n Arnprior, Ontario, using a high pressure 1iquid
chromatograp\y assay 79

Blood for assay was drawn by direct venipuncture at a consistent

time for each patient, and the time of the last dose of piroxicam

recorded. Serum was separated by centrifugation and frozen at -20°C for
up to eight weeks before assay. b

The internal standard, isoxicam (4—hydroxy-2—methy1-N-5—methy1-3—
oxazolyl- 2H 1,1-benzothiazine-3-carboxamide-1, 1-dioxide) was preparedg
as an aqueous solution in 0.1N sodium hydroxide at a concentrat%bn of
1.0 mg/ mL, and diluted with d1§}111ed water to a working d11ut1on of
100 mcg/ mL. | _

In disposable 16 mm x 100 mm cu{ture tubes, 10 mL of serum were

fortified with 10 mcg of internal standard, mixed with 0.5 mL of 0.IN

sulfuric acid to precipitate serum protein, and extracted with 5.0 mL of

‘diethylether on a vortex mixer (Thermolyne Maxi-Mixer, Fisher Scientific

Co., Ottawa) for 30 seconds. After centrifugation (Béckman TJ6, Beckman
Instruments, Montreal}, the solvent layer was transferred to another
tube, and eéaporated to dryness using a vortex evaporator (Buchler
Vortex Evaporator, Fisher SCientifit Co., Ottawa}. The residue was

reconstituted in 1.0 mL of 0.1 M tris (hydroxymethyl) aminomethane
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~and held in the buffer no longer than two days before assay.

A Hewlett-Packard 10543 high pressure liquid chromatograph wkth
recqrder and integrator (Hewlett Packard, Avonda]é, Pennsylvania),
equipped with a variable wavelength detector {(range 190 to 600 nm) and
semi-automatic injector (0 fo 200 mcl), was fitted with a 300 mm x 3.9
mm internal diameter 10 mcm Micro Bondapak-CN column {Waters Canada,
Mississauga). The mobile phase of acetonitrile-water-acetic acid
(25:70:5) was heated to 75°C, fi]tér;d, degassed, and used at a flow
rate of 1.2 mL per minute. The detector was set to monitor at 355 nm.

Samples of 100 mcl were injected at eight minute intervals. Column

- effluent was recycled back into the mobile phése reservoir (800 mL) and

the mébi]e phase replaced every two days.

« Calibration curves, constructed by determining the response from

-

. - . N
known amounts of piroxicam and 10.mcg internal standard added to control

. & serum, demonstrated assay 1inearity‘over the range of 0.5 to 20.0

mcg/mL. For daily validation, six samples, fortified in-the mid-range
(50 mcg/ml.} were processed with each group of test samples, two at the
beginning of.the run, two atﬁmﬁdérun, and two at the end of the run.

. The mean ratio of piroxicam tétﬁhé 1gterna] standard integrator area
counts from fortified samples, was deté}mined, then the piroxicam

" concentration 1n.test samples was'caTcu1ated from the expression:

Concentration (mcg/mL) = area counts drug . x C -
area countis standard mean ratfo

where C represents the concentration (mcg/mL) of piroxicam in the

fortified sample.
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Assay recovery of piroxicam and the internal sEandard were 73.6 and
71.3% respectively. Acetaminophen and salicylate at concentrations of
100 mcg/mL did not interfere with the assay. Of known human and animal
metabolites of piroxicam, only'the 5'-hydroxylated metabolite yielded a °
chromatographic peak; however, recovery was poor, and the refention time
did not interfere with detection of piroxicam. 'The're1at1ve‘méan
standard deviation for piroxicam was 3.1 over a concentration range of

0.5 to. 20.0 mcg/mL.

2. Salicylate Plasma Concentrations

Assay of salicylate plasma concentrations was done using the
colorimetric method of Trinder80 ip the Special Biochemistry
Laboratony’qf?the Ottawa General Hospital.

Blood fgr assay was drawn by direct venipuncture into a citrated
tube at a consistent time fqr each patient, ahd the time of the last
dose of ‘Eﬁtrophen' recorded. Plasma was separated by centrifugation,
and frozen at -20°C for up to 24 hours before assay.

The colorimetric reagent contained mercuric chloride and
hydrochloric "acid to precipitate plasma proteins, and ferric nitrate to
develop the color. Ferric ions complex with salicylate to produce a
violet color, and nitrate eliminates inhibition of the reaction by
phosphates and oxalates. 20 g mercuric chloride were dissolved {n 425
mk water, heating if nécessary. After booTing, 60 mL of IN hydroch1orit

acid and 20 g ferric nitrate (Fe{N03)3-9H20) were added, and the
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stock solution made up to 500 mL with distilled water.

A comnmercial salicylate control, Wellcontrol (Burroughs Wellcome
Inc;, Lots W1K8463, W1K9035) was used to test the assay procedure daily.
For a stated conceﬁtration of 400 mcg/mL, the coefficient of variation
ranged from 3.3 to 3.9 for Lot WIKB463 (October 1980 to March 1981) and
from 2.3 to 2.4 for Lot WIK9035 (April to Qctober 1981).

To 12 mL test tubes containing 2.5 mL ferric nitrate reagent, were
added either 0.5 mL water to prepare‘a blank, 0.5 mL of commercial
control to prepare a standard or 0.5 mL of plasma to prepare the test
sample. The tubes were capped with parafilm, mixed for ten seconds on &
vortex mixer {Thermolyne Maxi-Mix, Fisher Scientific Co., Ottawa), then
centrifuged for ten minutes at 2000 x-G (CRU 5000, Damon-1IEC Division,
Burlington). The superhatént was carefully removed and placed in small
cuvettes. .Bptical density (0.D.) was read at 540 nm against the blank
in a Bausch and Lomb Spectronic-70 spectrophotometer (Beckman
Instruments, Montreal). ) |

- The concentration of s§1icy1ate in the sample was calculated as: .,
\

Concentration salicylate (mcg/mL) =  0.D. Test  x 400
- _ 0.D. Standard

Recovery of salicylate from the plasma was 100 percent.

3. l.aboratory Tests

Prior to beginnihg the study medications, and at weeks eight and 12
¢

of the treatment periods, the following laboratory analyses were done to
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monitor possible drugire1ated toxicity:

At al

Hematology: red blood cell count, hemoglobin, hematocrit, total
white b1ood“g?11 couﬁt and differential, platelet count, mean
corpuscular volume (MCV), mean corpuscular hemoglobin {MCH), mean
corpuscular hemoglobin concentration (MCHE) ; |

Urinalysis: sugar, protéih, pH, microscopic ana1ysj§f,f centrifuged
urinary sediment; ‘ _ “

Biochemistry: random sugar, blood urea nitrogen, sef m creatfnine;
SGOT, "alkaline phosphatase, total bilirubin, total} prqtein,
albumin. | |

1 other visits (weeks two, threé, and four), only ESR and

hemoglobin were measured.

E.

DROPOUTS

Informed consent was accepted with the understanding that the

patient was free to terminate his/her participation in the study at any

time.

upon:

Mandatory termination of partiéipation in the study was dependent :

development of an allergic reaction to either of the study
medications;

development of side effects or laboratory abnormalities, which, in
the opinion of the attending physician (R.J.M.)’wou1d pfec]ude

continuation of the study;

noncomplianée with the treatment regimen or conditions of the study
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F.  STATISTICAL ANALYSIS

At

Statistical analysis wa§ undertaken in consultation with the
Department of Epidemiology, Faculty of Medicine, University of Ottawa.
The “Statistical Package .for Social Sciences" (SPSS) computer program

was used to facilitate computation where possible.

1. Eff1cacy'

To evaluate the efficacy of ‘Entrophen' and piroxicam in this
sample of rheumafoid arthritis patients, Student's t-test for paired
samples was used.to compare week 12 with baseline values of the outcome
measureés: pain, joint tenderness, articular index, morning stiffness,
ESR, grip'ﬁtrength, and systemic index. Patients dropping out of a
treatmept due tollide effects or lack of efficacy were not included in
the analysis of that treatment.

The antiinflammatory efficacy of 'Entrophen' and piroxicam was
. compared using both parametric and nonparametric statistical methods.
Student's t-test for paired samples was used to compare the change in
disease activity during piroxicam therapy with that durihg 'Entrophen’
therapy in patients compTeting{both phases of the trial. The change in
disease activity was defined as the difference between week 12 and
pretreatment values of the aforementioned outcome measures.

Since outcome measures in rheumatoid arthritis may not be normally

distributed, and are only moderately sensitive to changes in disease
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activity8t, nonparametric aﬁaiysis of the data was undertaken as

well. The change in disease activity during treatment, defined as the
difference between the value of the composite systemic index at baselire
and the final visit, was compared'betwéen 'Entrophen’ and piroxicam
using the Wilcoxan signed rank sum test.82 For patients completing
both treétmént%, the comparison was made at week 12. Dropouts were
included in the anaiysis by comparing the change in disease activity
occurring during a compara61e length of treatment. For example, if a
patient.comp1eted treatment with piroxicam but dropped out of
'Entrophen' treatment at week 4, the change in disease activity to week

4 would be compared.

2. Side Effects
-

‘The total number of side effects recorded fof each drug were
tabulated according_to their classification of "mild", "moderaée“, or
"severe". The proportional distribution’ of side effects in these
categories was compared between the two tests using the chi—gquare Fest

for a 2 x 3 contingency table.83
3. Orug Levels
Pearson correlation coefficients were calculated to examine the

relationship between drug levels and each of the outcome measures at

each visit. The average drug level at the last week of treatment in



"responders", defined as those with an improvement in the systemic index
" of 20 points or greater, was compared to that of “nonresponders" using

Student's t-test for independent samples.
4. Other

The adequacy of the between-treatments washout period waé tested
using Student's t-test for paired samples to compare washou{ values of
the outcome measures Qith those at baseline.

Pearson correlation coefficients were ca]cu]afed for pairs of N

outcome measures at each visit, to test for re]afjonships between the

various outcome measures.
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IV RESULTS

A.  PATIENT CHARACTERISTICS

Fifteen patients (12 female, 3 male), with a mean age of 52.9 years
(range 31 to 73 years), and a mean duration of rheumatoid arthritis of
10.8 years (range 1 to 30 years), were entered in the study. Seven
patients had other conditions which did not affect their entry into the
study, and four patients continued to receive medications unrelated to
the treatment of rheumatoid arthritis. Three.patients wefe receiving
prednisone or an equivalgnt which had been administered in a stable dose
.of 10 mg ofrpreQnisone equivatent for the preceding three months.
Fourteen patients had used other NSAID's in the pagt for their
arthritis, including ASA in 11 patients. Six patients had a remote
history of goid treatment. Pat{ent characteristics are shown in Table
I. A summary of baseline disease activity, asSessed after the initial
washout period, is shown in Table II.

0f the 15 patients entered in the trial, seven completed both
phases of the crossover, three patients completed at least one phase and
dropped out of the other, and thfee pat{ents were unable to complete
treatment with either drug. Two patients tr%ed only one of the study
medications: Patient 1 refused to continue in the trial, having
successfully completed the first treatment period with piroxicam, e
Patient 13 was dropped from the trial when a severe flare of disease

activity prompted alteration of her immunosuppressive therapy. The
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outcomes of each patient are summarized in Table TII.

B. EFFICACY

" The anfiinf1ammatory efficacy of 'Entrophen' and piroxicam in this
rheumatoid arthritis population was asseésed in patients who completed
12 weeks of therapy Qith either agent. Disease activity at week 12 was
compared to baseline, andofhe fesu1ts are summarized in Tables ;V and V.
Both agents produced statistically significant {p 0.05) changes in the
articular and systemic indices. 'Entrophen’ produced éostatistica11y
significant change (p=0.035) in the paiq scores, while piroxicam reduced
the count of tender joints {p=0.002). No other measure of arthritis
disease activity was altered to a statistically significant degree by
treatment. i ’

To directly compare the efficacy of lEntrophen' and piroxicam, the
change in disease activity from baseline to wéek 12 was evaluated in the
seven‘pétients cdmp]eting both treatments. The results are summarized
in Table VI. No*''statistically sfgﬁificant differehce between treatments
could be detected in this manner;

Nhen'the change in systémic index from baseline to the final éommon
visit in patients trying both drugs was compared nonparametrically,
however, a statistically gignificant difference could be shown between
the two treatments. 'Entrophen' produced a greater.%mprovement in the
composite systemic index than piroxicam when all patients were included

in the analysis {Table VII, p=0.0060); when patients 9 and 10 were"-



excluded becéuse of possible interference from underlying rheumatic
diseases (Table VIII, p=0 0162); and when only patients comn]étihg both
phases of the tria] were analysed (Table IX, p= 0 0292). |

when ‘other measures of disease activity were compared by the
Wilcoxan signed rank sum test in patients completing the trial,

'Eﬁtrgphen' produced a greater improvement over piroxicam in only the -

pain rating.

C. SIDE EFFECTS

| fhe spectrum of side effects experienced by patients during the
study is shown in Table XVI. During piroxicam therapy, a total.of 14
adverse effects were experienced by seven patients. Gastrointestinal
discomfort, headache, and swelling of the face and extremities were
severe enough to require discontinuation of thérapy in one patient; but
the remainder were rated as mild. 6uy1ng 'Entrophen{ therapy, 27 side
effects were recorded in 1l patients. Side effects leading to
_discontgnuation of therapy in three patients included gastrointestinal
_ discomfort (two pétients), tinnitis with reduced heafing {three
I patients), and swelling of the face and extremities, experienceg by the
same patient who discontinued piroxicam therapy. Eleven side effects
were rated as mild, and ten as moderate. Gastrointestinal and central
nervous system effects were prominant with both agents.

When the proportional distribution of side effects rated as “"mild",

o
“moderate”, or "severe" was compared between the two drugs, a signifi-
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cant difference was noted between piroxicam and 'Entrophen‘. The
calculations are shown in Table XVII. 'Entrophenf.appears to produce a

- greater incidence of, and more severe side effects, than piroxicam.

D. DRUG LEVELS

For any visit, including week 12, there was no correlation between
the change from baseline in any outcome measure, and the drug level
{Table XVIII, Table XIX).

When the mean drug level of responders was compared to that of
nonresponders, there was a significant difference for 'Entrophen'

treatment, but not for piroxicam, as shown in Table XX.

E. OTHER

——

1. Test for Adequacy of the Yashout

When Student's t-test for paired data was used to compare the mean’
—%j values of outcome measures at pretreatment baseline assessment, and
- after the washout period, a statistically significant improvement from
baseline was detected for both the articular and systemic indices. No
statistically significant change was noted in other outcome measures.
The results are shown in Table XXI.
The washout may have been incompiete for some patients crossing

over from piroxicam to ‘Entrophen' treatments, since detectable serum
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levels of pirokicam were measured in three patienf; (patients 4, 6, 9),

two of which were above the minimum antiinflammatory -drug concentration

of 5.00 mcg/mL.70 (Table XXVII).

2. Correlations Between Outcome Measures During 'Entrophen' or
Piroxicam Therapy :

No consistent correlations were evident between weekly pain ratings

or morning stiffness estimations, and otheriﬁﬁtcome measures when the

———

relationships between the outcome measures were evaluated. As would be
expected, a consistently high correlation between articular index ana
the count of tender joints, from which it was derivedt was found (r =
0.6406 to 0.9423, p = 0.005 to 0.000).

A significant correlation between ESR and grip strength was noted,
pafticu1ar1y during piroxicam tfeatmént. The results are shown in Table

XXII. Systemic index was most consiétent]y correlated with ESR anq grip

strength during both treatments, as shown in Table XXIIT and XXIV.

3. ComE11ance

Compliance did not appear.to be a problem for most patients with
either 'Entrophen' or piroxicam, as shown in Tables XXV and XXVI.
Patients 12 and 14 appeared to have a consistent problem with compTliance
to 'Entrophen’ therapy, but not with piroxicam, which was reflected in

both pill count and plasma salicylate levels.
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#  TABLE I

" Patient Characteristics at Entry into the Study -

Patient . Duration of
Number Age (Yrs) Sex  Arthritis (Yrs) RF ANF
1« 63 Mo 4 1:80 Negative
2 - ) F 6 1§320 Negative
3 65 P 5 1:640 Negative
4 . 59 F 30 1:320 | Negative
5 43 M 1 1:320 1:40
6 . 46 | F 19 Negative Negative
7 .57 F 25 1:320 1:40
8 a6 F 10 1:160 ~ 1:40
9 32 F 2 | Negative Negative
10 57 F 4 * Negative.  1:80
11 73 F 4  Negative 1:40
12 61 F 26 o Negative 1:40
13 58 | F -9 Negative Negative
14 . 51 F 7 1:320 1:80
5 ., =~ 52 M 10 1:160 1:80

Summary:  52.9 + 11.7 F: 12 10.8 + 9.5  Negative: 6 Negative: 7
M: 3 Positive: 9 Positive: 8

r
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- TABLE 1II

\

L}

Patient Outcomes Following ‘Entrophen' and/or Piroxicam Treatments

Patieni

“Number -

10
11 -
12 .

* 13

el

‘Qutcome

‘Entrophen’

Lol

Y

Outcome

Piroxicam

Comments

B

‘Refused to try 'Enﬁﬁbphen
after successful compietion
of piroxicam treatment |,

Dropout due to side effects

Dropout of both treatments-
due to inddequate d1sease

~control

Dfopout due to side‘effects

Dropout due to 1nadequate

disease control

: 0

trying 'Entrophen’

Dropped out of trial before

due to

severe flare of disease -
activity, and reactivation
of degenerative disk disease

<

-\ —?

7
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TABLE. III, continued

1

o

Patient Outcomes Following 'Entrophen’ and/or Piroxicam Treatments

Patient Outcome Qutcome

Number ) ‘Entrqphen' . Piroxicam Comments
14 D . D Dropped out of both
treatments 'due to side
effects
15 D : D : Droﬁped out of both
. B $:§§:EEZEZ g?ie:ge control —
" C =  Completed fu1f 12 weéks of treatment
D = DrOpped ou; before completing 12 wéeﬁs of treatment '
N = Did ndf try the medication - o
* =JlPat1ents were excluded from final analys1s s1nce they did not try .

both med1cat1ons

L4
¥
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TABLE 1V

-

Change in Disease Adtivity During Completed Piroxicam Treatments

-

Number Baseline =~ . Week 12 Mean

Variable « - of Patients! - Mean Mean {S.D.) Change p

Pain .10 7.3 '8.6 -1.3  0.356
_ (4.1} . . (2.6) (4.3)
Tender Joints .10 25 16 9 0.002*
(Number) - (14). (14) 7y
Articular 10 103 64 36 0.006%-
I ndex (14) (1%5) {31y
Duration A.M. 10 0.95 0.56 0.39  0.054
Stiffness (Hrs) (0.32) (0.61) (0.56)
ESR (mm/hr) 92 8 41 -4 0.105
-- (10  @10). , (6

Average Grip 10 139 167 .28 0.100
Strength (mm Hg) {57) - (92} (48)
Systemic 92 77 63 15 ° 0.044%
Index | (27) (18) (19) '

1Pat1ents 1,2, 3,4,5, 749, 10 11, 12 comp1eted a full 12 week
course w1th p1rox1cam g

2ESR not available for patient 3 at Week 12, so ‘systemic index was not .
calculable -

*Statistically significant at p<£0.05
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TABLE V

Change in Digease Activity During Cofipleted 'Entrophen’ Treatments

Number Baseline Week 12 Mean -
Variable of Patientsl  Mean Mean (S.D.) Change'.
Pain . 8 10.1 7.3 2.9
(2.9) (3.6) (2.8}
Tender Joints 8 22' 15 7
{Number) - (12) {9) (9)
Articular 8 101 ¢ g 23
Index - ' (72) (58) (22)
Duration A.M. 8 0.76 0.60 0.16
Stiffness (Hrs) (0.76) (0.40) (0.73)
ESR (mm/hr} 8 (36 32) . 4}
13) (12 =9
Average Grip, 72° 144 160 -
Strength (mm Hg) (87) (82) (18)
Systemic 72 78 59 19
Index (30) (20) (18)

0.035*

0.080

0.033%
0.573

0.283

0.080

0.045%

lpatients 1, 3, 5, 8, 9, 10, 11, 12 completed a full 12 week course of

therapy with Entrophen

2Grip strength measurement not available for patient 5 at baseline ]
systemic index could not be calculated

*Statistically significant at p<£ 0.05

4
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TABLE VII

Comparison of the Change in Systemic Index Produced by 'Entrophen’
and Piroxicam by the Wilcoxan Signed Rank Sum Test82

Week of Change fn Change in Difference Signed

Patient! Comparison Index-E2 .  Index-P3- (E-P) Rank Rank
1 12 20 22 - -2 1 -1.5
3 12 38 19 19 8 8
4 2 0 3 -3 3 -3.5
6 1 11 -13 24 9 9
7 3 ) 11 -2 2 -1.5
8 4 21 -17 38 11 11
9 _ 12 0 -11 11 7 7
10 12 14 _ 11 3 4 3.5 -
11 12 50 5 45 . 12 12
;12 12 - 6 -5 1 .6 6
14 , 2 34 3 3l 10 10
5 5

15 8 -1 -19 7

1Patie’nfc 2 and 13 excluded because they only tried piroxicam
Patient 5 excluded because baseline systemic index could not be calculated
2¢ = 'Entrophen’ )

3p = Piroxicam COE(Sumt) = %(12)(13) = 39
C Var(sume) = (12)(13)(25) - 1 [l23-2) + (23- ]
‘ : ' 2% 48
Sumt+ =.71.5 o _ = 162.5 - 0.25 = 162.25
Sum- = -6.5 SE{Sum+) = JVar = 12.738

A= 7155 - 39 - 0,5 = 2.512 p = 0.0060
12.738
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- TABLE VIII

Comparison of the Change in Systemic Index Produced by 'Entrophen’
and Piroxicam by the Wilcoxan Signed Rank Sum-Test82
- Excluding Patients 9 ‘and 10

' Week of Change in- Change in Difference Signed
Patientl Comparison Index-EZ  Index-P3 .  {E-P) Rank  Rank
1 12 20 : 22 -2. - t -1.5
3 12 38 19 19 6 6
4 2 0 3 -3 3 -3
5 12 23 23 ) 0 . - -
6 2 11 -13 24 7 7
7 3 9 11 -2 2 -1.5
8 Y 21 -17 38 .9 9
11 12 50 5 . 45 10 10
12 12 6 -5 11 5 5
14 2 3/, . 3 31 8 8
15 8 -12 -19 7 4f 4

Ipatient 2 and 13 excluded because they only tried piroxicam

2E = 'Entrophen’
3p = Piroxicam
Sum+ = 49 E = %(10)(11) = 27.5 .
Sum- = 6 var = (10)(11)(21) - 1 (23-2) = 96.125
25 38
War = 9.804 s

wy
m
nn

49 - 27.5 - 0.5 = 2.141
9.804 p = 0.0162
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TABLE IX

Comparison of the Change in Systemic Index Produced by 'Entrophen’
and Piroxicam, in Patients Completing the Trial,
by the Wilcoxan Signed Rank Sum Test82

Week of Change in Change in Difference Signed
Patient! Comparison Index-E2  Index-P3 (E-P) Rank  Rank
1 12 20 22 -2 1 -1
3 12 38 19 19 5 5
9 12 0 -11 11 3 3.5
10 12 14 11 3 2 2
11 12 50 5 45 6 6
12 12 . 6 -5 11 4 3.5
,;E"

lpatient 5 completed both phases of treatment but baseline Systemic Index
could not be calculated for the 'Entrophen' treatment .

2E = 'Entrophen’
3P = Piroxicam
Sum+ = 20 E{Sum+) = %(7)(6) = 10.5
Sum- = -1 ' Var(Sum+) = (7){6)(13) - 1 (23-2)
24 48
' = 22.75 - 0.125 = 22.625
SE(Sum+) = JVar = 4.757
At =20 - 10.5 - 0.5 = 1.892
4,757

p = 0.0292
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TABLE X

Comparison of the Change in Pain Rating Produced by 'Entrophen’
and Piroxicam, in Patients Completing the-Trial,
by the Wilcoxan Signed Rank Sum Test82

Week of Change in . Change in Difference Signed

Patient Comparison Index-El  Index-PZ = (E-P) Rank  Rank
1 12 3.0 0.5 2.5 3 3
3 12 4.3 0.0 4.3 4 4
5 12 2.0 3.0 -1.0, 1 -1
9 12 0.0 -7.0 7.0 6 6
10 - 12 1.0 3.0 2.0 2 -2
11 12 8.0 0.0 8.0 7 7
12 12 2.0 -4.0 6.0 5 5

lf = 'Entrophen’

2p = Piroxicam

2{7)1{(8) = 14

Sumt = 25 E(Sum+} =
Sum- = -3 Var(Sumt) = (7)(8)(15)
24
= 35
SE(Sum+) = \FVar = 5.916
=25 -14 - 0.5 = 1.775
5.916

p = 0.0379 - ’
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TABLE XI

Comparisoh of the Change in ESR Produced by 'Entrophen'
and Piroxicam,.in Patients Completing the Trial,
by the Wilcoxan Signed Rank Sum Test82

Week of Change in Change in Difference Signed
Patient Comparison Index-El  Index-P2 (E-P) Rank  Rank
1 12 -9 3 _12 4 -4
5 . 12 13 -21 33 6 6
9 12 7 -3 10 3 3
10 12 5 -2 w7 2 2
11 12 18 -7 25 5 5
1

12 12 -4 0 - -4

"lg = 'Entrophen’
2p = Piroxicam

Sum+ = 16 E(Sum+) = %(6)(7) = 10.5
Sum- = -5 Var(Sumt) = (6)(7)(13)
24
= 22.75 o
SE(Sumt) = JVar = 4.77
A= 16 - 10.5 - 0.5 = 1.048
4.77 -

\ p = 0.1474

i
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TABLE XII

Comparison of the Change in Articular Index Produced by ‘Entrophen
and Piroxicam, in Patients Cqmp]eting the Trial,
by the Wilcoxan Signed Rank’ Sum Test82

Week of Change in Change in Difference Signed

Patient Comparison Index-El  Index-P2 (E-P) Rank  Rank
1 12 25 35 -10 1 -1
3 12 103 16 87 6 6
5 12 30 98 ~ ~ -68 5 -5
9 : 12 6 28 -22 2 -2
10 12 22 -8 30 3 3
11 12 171 33 138 7 7
12 12 -9 52 -41 4 -4
lg = 'Entrophen’
2p = Piroxicam
Sum+ = 16 E(Sum+) = %{7)(8) = 1.4
Sum- = 12 Var(Sumt+) = (7)(8)(15)
24 .
= 35
SE(Sumt) = JVar = 5.916
_4e= 16 - 14 - 0.5 = 0.256
5.916

p = 0.3997
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TABLE XIII

Comparison of the Change in Tendef Joints ?roduced by 'Entrophen” -

and Piroxicam, in Patients Completing the Trial,
by the Wilcoxan Signed Rank Sum Test82

Change in Change in - Difference

Week of Signed
Patient Comparison Index-E!  Index-PZ (E-P) Rank  Rank
1 12 12 7 5 4 3.5
3 12 1 - 14 ~13 6 -6
5 12 9 14 -5 3 -3.5
9 12 4 6 -2 1 -1
10 12 1 -2 3 2 2
11 12 26 .- . 5 21 7 7
12 12 1 ~o 10 -9 5 -5
I - ‘Entrophen’
2p = Piroxicam
Sum+ = 12.5 . E{Sum) = %(7)(8) = 14
Sum- = 15.5 Var(Sumt) = (7)(8)(15) - 1 (23-2)
' 24 4 -
= 35 - 0.125 = 34.875
SE(Sumt) = Var = 5.906
A= 12.5 - 14 - 0.5 = - 0,337
5.906

p = 0.3780
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TABLE XIV

Comparison of the Change in Morning Stiffness Produced by ‘Entrophen’
and Piroxicam, in Patients Completing the Trial,
by the Wilcoxan Signed Rank Sum Test82

Week of ° Change in Change in Difference ‘gqéned
Patientl Comparison Index-E2  Index-P3  (E-P) Rank  Rank
1 12 1 0.25 0.75 4 4
5 12~ 0 0.25 ©-0.25 2 -2
9 12 -0.5 0.00 -0.50 3 -3
10 12 - 0.9 0.05 0.85 5 5
11 12 0.15 o3 . -0.15 1 -1
12 12 -0.9 0.0 -0.90 6 -6

lpatient 3 excluded since she could not specify a duration of morning
stiffness

2 = 'Entrophen’

3p = Piroxicam

Sumt

=9 E(Sum+) = %(6)(7) §
Sum- = 12 Var(Sum+) = (6)_(1)(13)
24
= 22.75
SE(Sum+) = _,SVar'= 4.77
_x=9 - 10.5 - 0.5 = - 0.4193
4.77 ’

p = 0.3375



A . .
e i e e e i e RN AT et v s G I A T e s ".‘r\—_ el i e A

‘.

~

- 68 -
TABLE XV

',Comparison of the Change in Grip Strength Produced by 'Entrophen’
and Piroxicam, in Patients Completing the Trial,
by the Wilcoxan Signed Rank Sum Test82

Week of . Change in Change in Difference Signed
Patient! Comparison Index-EZ Index-P3 (E-P) Rank Rank

fS‘“\ 12 46 83 -3 4 -4
30 12 67 -10 77 6 6
9 7 12 -2 61 =63 5 -5
10 12 -3 23 -26 3 -3
11 12 . - 15 8 - 7 1 1

2 2

12 12 25 9 16

lpatient 5 excluded since baseline grip strength was missing for
‘Entrophen' treatment .

2E = 'Entrophen’
3p = Piroxicam
Sumt = 9 E(Sumt) = %(6)(7) = 10.5
Sum- = 12 | Var(Sum+) = (6)%%)(13)
= JZZ.?S
SE(Sumt) = Var = 4.77
=9 - 10.5 - 0.5 = - 0.4193
4.77
p = 0.3375
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TABLE . XVI

———

- . » a - “

Number of Patgents Experienc}ng Side Effécts

- _ During Treatmen®with 'Entrpphen’ and Piroxicam
- ol _ Number of Patients with Side Effects
C, Piroxicam s 'Entrophen’
Side Effécts Mild Moderate Severe  Mild Moderate Severe
GASTROINTESTINAL
cramps/gas o 1 _
constipation- 1 2 -
discomfort 2 - 1 1 3 2
. ; Tty -
_CENTRAL NERVOUS SYSTEM |
tinnitis, hearing 5 - ’ 1 6. - 3
drowsiness : 1 f 1 l-
lightheaded/dizzy 2 .
headache ’ 1 1 . . -
insomnia . - . 1
, _ &5
OTHER- ~ - —_— I T
short of- breath ' ' 3
flushing : 1=
rash - . - 1 . : )
swelling D | 1 o « 1,
petechiae/bruises - ; o ' . :
easily _ 1 o R A -
nosebleed . 1 o ' i ‘
TOTAL - 0 3. 11 10 6
L] .
‘ . & 5

L
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. ) TABLE XVII
< - : —_—
" Chi-square Test83 for a Difference in the-Proportional
Distribution of .Side Effects Betwggn Piroxicam
and 'Entrophen' Treatments
Piroxicam 'Entrophen’ Totals
o Mild 0= 11 E=7.5 0=11" E = 14.5 22
Moderate 0= 0, E="3.4 0=10 E= 6.6 10
Severe 0= 3 - E=3.1 0= 6 E= 5.9 9
Totals - 14 27 4]
. o | -
X2 = (0-£)2.= (11 - 7.5)2.+ (11 - 14.5}2-+ (0 - 3.4)2 + ~
- E 7.5 14.5 3.4 -
(10 - 6.6)2 + (3 - 3.1)2 + (6 -'5.9)2 .
6.6 . 3.1 Sﬁ?
= 1.63 + 0.84 + 3.4 +'l.7.5 + 0.0032 + 0.0017 - .
= 7.623 > )
] DF =2 p<0.025 - ~
- - Where O = observed counts .
' E = expected counts
v DF =»degrees of freedom \
o




VarTab1e
Pain
Tender Joints

Articular
Index

- Morning
Stiffness

ESR

Grip Strength -

* Systemic Index
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TABLE XVIII

Relationship Between Piroxicam Level

and Outcome Measures During Treatment

Corrélation Coefficient "r" (p)

Week 1. Week 2 Week 3 Week 4 Week 8  Week 12
0.5576 -0.4187 -0.2444 -0.3984  0.0018  0.0883
(0.020)  (0.068) (0.210) (0.079) . (0.498)  (0.404)
-0.4695 -0.2594 0.0581 0.1479 0.0222 0.6501
(0.045) - (0.185)  (0.425)  (0.307) {0.473) (0.021)
-0.3014  0.0094 -0.0933  0.0210 -0.0712  0.3032
(0.147) . (0.487) (0.381)  (0.472)  (0.413)  {0.197) g
0.0750 -0.i693 -0.5534 -0.3575 -0.4951 -0.3981
(0.399)  (0.290) (0.039) (0.127) (0.061) (0.127)
0.3473  -0.1049  0.0049  0.2833° 0.0801  0.1622
(0.112)  (0.361) (0.494) (0.163) ~{0.407) (0.338):
01273  -0.0048  0.0377 --0.0715 --0.3704 -0.3379
(0.332)  (0.494) (0.451)  (0.404) (0.118) (0.170) '
-0.0939 . -0.2510 -0.3928  0.1896 . 0.4955  0.2119
(0.375)  (0.228) . (0.092) (0.267) (0.073) (0.292)



Variable
Pain

Tender Joints
Articular

Index
Morning -
Stiffness
ESR

Grip Strength

Systemic Index

L

-,
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TABLE XIX

Relationship Between Salicylate Level
and Outcome Measures During Treatment

Cérre1ation Coefficient "r" (p)-

(0.396)

.278) -

-

-

(0.271)

Week 1 Week 2 Week 3 Week 4 Week 8 Week 12
0.1992 "‘6?1054 0.0472 -0.5717 -0.5168, -0.2094
(0.267)  (0.372) (0.445) (0.042) {0.077}  (0.326)
0.0012  0.3231  0.1305 -0.0306 -0.2272 -0.5379

(0.499)  (0.153) (0.351) (0.467) (0.278)  (0.106)
-0.0196  0.0807  0.0072 --0.0242 -0.1661 -0.0028'
.{0.476)  (0.402)  (0.492) (0.474)  (0.335)  (0.498)
0.6691 -0.2744 -0.2074 -0.2433 -0.2738 -0.1764
(0.012) (0.207) (0.283) (0.264)  (0.256)  (0.353)
0.4177  -0.1972  0.0213  0.0172 -0.0501  -0.5293
(0.088) (0.270) (0.475) (0.481) (0.449)  (0.111)
_0.1818  0.0144 -0.3130 -0.1139 -0.3583  -0.2273
(0.296)  (0.483) (0.174) (0:377) (0.172)  (0.312)
0.0961 -0.0996  0.2281  0.3118 -0.2549 -0.1858
(0.385) (0 (0.207) (0.345)
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TABLE XX

Comparison of Drug‘Leve1s in Responders _
and Nonresponders to 'Entrophen' and Piroxicam

o 'Entrophen' Treatment . !
~ Responders ' Nonresponders
Change in Change 1in
_ - Final *. Systemic Level Final Systemic
Patient Week Index (mcg/mL)} Patient Week Index -~ (mcg/mL)
1 12 20 112 4 2 . 5.0
3 S 12 38 242 ' 6 2 -11 M
5 12 23 313 7 3 9 156
8 12 25 247 9 12 0 .. 16l
11 12 50 300 10 12 14 - 0
.14 3 30 174 12 12 6 118
: 15 8 -12 129
X = 231 - X = 94(p<0.02)
M = missing
Comparison of Drug Levels 1n‘Responders
and Nonresponders to ‘Entrophen’ and Piroxicam
) Piroxicam Treatment
Responders Nonresponders
Change in . A © ° Change in
Final  Systemic Level ‘ Final  Systemic _
Patient Week ° Index (mcg/mL) 1Patient Week Index (mcg/mL)
1 12 - 22 5.66 2 12 8 3.91
4 12 20 10.89 3 12 21 30.29
-5 12 . 40 - 6.23 6 8 4 1 4.31
7 12 : 36 4.19 8 4 -17 6.44
9 12 -11 6.28
10 - 12 3 5.74
11 12 5 5.77
12 L 12 -5 14.03
13, 5 -56 6.23
. . 14 2. 3 7.01
- 15 7 - -19 31.94

X=6.74 ' ¥ = 11.09({p? 0.10)



. ‘Test for Adequacy of the Washout: Pretreatment

Co7a -

TABLE XXI

4+

Baseline Compared to Washout Disease Activity

Variable
Pain

Tender Joints
{Number)
Articular Index
Morning Stiffness
(Hours)

ESR {mm/hr)

Grip Strengfh
{mmHg)

Systemic Index

B

Nl Baseline Washout Difference

- Means (S.D.)

13 7.9 9.2 1.3

(4.4) (2.9) (4.8)
13 24 21 -4
- (11) (15) | (9}
13 111 C 94 -7
(55) (58) {27)
13 1.16 0.67 -0.49
(1.21) {0.72) (1.13)
13 39- 38 -1
(11) {20) (20)
122 125 130 5
(53) (72) (38)
122 91 80 11
(31) (29) (14)

1A11 Patients except 2 and 13 crossed over .

2Grip strength not available for Patient 5 at time of washout so systemic
index could not be calculated

*Statistically significant p<0.05

0.321

- 0.190

0.036*

0.160

0.873 °

0.687

0.028*
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Drug

Piroxicam

'Entrophen’

Relationship Between ESR and Grip Strength
During 'Entrophen' and Piroxicam Treatments

TR
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. TABLE XXII

g w7 ESARTL ST e eaniece o

Correlation Coefficient “r" (p)

Week 1 Week 2 " Week 3 Week 4 Week 8 Week 12
Z.6572 -0.5747 -0.5952 -0.5893 -0.5012 -0.8287
(0.994)  (0.020) j0.012) (0.013) {0.058) (0.003)
-0.6003 -0.9071 -0.3123 -0.1318 -0.4206 -0.4955
(0.020) (0.000) (0.175) (0.358) (0.130) (0.129}
[
9



AN

&

Variable
Pain
Ténder Joints

Articular
Index

Morning
Stiffness

ESR

| Grip Strength

TABLE _XXIII®

Relationship Between Systemic Index and

and Measures During Treatment with Piroxicam

Correlation Coefficient "r" (p)

Week 1  Week 2 - Week 3 Week 4  Week 8 Week 12
0.3973  0.3376  0.3371  0.6366  0.6356 . 0.3026
(0.071)  (0.142) (0.119) (0.010) (0.024)  (0.214)
0.3325  0.1698  0.2413  0.4825  0.3372  0.5960
(0.113)  (0.299)  (0.203) (0.047) (0.170)  (0.045)
10.4939  0.4046  0.4262  0.5460  0.5217  0.6708,
(0.031)  (0.096) - (0.064) (0.027) “\(0.061) (0.024)
0.8970  0.3736  0.3955  0.1595 -0.2263  0.3182
, (0.000)  (0.129)  (0.102)  (0.320) (0.279)  (0.202)
" 0.6682 -0.4170  0.2565  0.5309 -0.1223 -0.8722
(0.003) (0.089) (0.188)  (0.017) _ (0.368)  (0.001)
-0.6123  -0.3373 -0.6655 -0.6978 -0.3890 -0.7074
(0.008)  (0.142)  (0.005) (0.133)  (0.017)

(0.004)
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TABLE XXIV

Relationship Between Systemic Index and

and Measures During Treatment with 'Entrophen’

'L‘

Correlation Goefficient "r" (p)

Week 1 Heek 2 Week Week - 4 Week 8 Week 12
. 0.2711 0.4193 0.1718 0.2572 0.6588 0.6597
(0.205) (0.100) {0.329) (0.252) (0.038) (0.053)
0.3196 0.3211 0.5684 0.4816 0.2455 0.8970

‘ (0.169) (0.168) (0.055) (0.095) (0.279) (0.003)
0.2567 - 0.4287 0.5938 0.5317 0.5230 0.9461
(0.223) {0.094) {0.046) (0.070) (0.092) (0.001)
0.11p9 0.3231 0.1034 0.4892 0.1865 0.1365
{0.38 (0.181) (0.396) (0.109) (0.344) ° (0.385)

0.3750 0.685% 0.5616 0.4949 0.8402 -0.0933
(9.128) {(0.029) (0.058) (0.088) (0.005) (0.421)
0.0401  -0.3432 20.5457 -0.0503 -0.4766 -0.1818
(0.453) (0.151) (0.0@}) (0.449) (0.116) (0.348)
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. TABLE XXV

‘Serum Levels and Compliance at Each Week of
Treatment with Piroxicam

Patient Serum Concentration mcg/mL (% Compliance) -
MWeek 1 Week 2 Meek 3 . Wegk 4 Week 8 Week 12 .

1 0.00(100)%* 0.00(100)2  0.00(100)3 3.80(100)% 5.87(100)° 5.66(100)°
> 47110002 5.58(1000° 5.50(57) ¢ 5.17(96) ¢ a.76(1000%  3.91(105)%
3 0.00(100)%  4.88(100)% 10.04(100)° 10.83(114)° 19.58(95) > 30.29(98)**
4 5.52(1000%  9.38(107)% 10.38(100)°  N/A(100)° 13.90(95) ° 10.89(100)°
5. 0.000100% 10.01(1000% 10.63100)3 12.20(100° ‘7.61(102)% 6.23(100)°
6 1.36(1000%  3.50(100)° 3.82(1000% s.81(10m%  4.31(100)%
7 3791002 1.76(1000%  0.00(200*  3.07(1000* 6.87(100)* 4.19(100)%
8 657010002 10.231000°  6.73(100%  6.44(100)°
o 5320002 0.000100° 6.75(100%  7.30(100)* 11.36(96) * - 6.28(89) *
10 5.27000%  3.95(1000° 7.12(1000% 5.39(93) ¥ 6.42(100)% - 5.74(100)"
11 11.19(93) © 18.67(100)° 16.570000" 12.78100)% 10.04(1002  5.77(102°
‘,,1ﬁ2" 14.01(100)% 17.10(114)2 17.72(118)% 17.44(114)% 20.02(89) ° 14.03(86) °
13 0.00000% 8.57(100° 9.00(100)* 13.28(100)*
14 5.67(1000°  7.01(63)

15 10.22(86) °  8.72(114)°  0.00(29) Z 10.47(100)° 31.94(89)
/

* Dosage schedule 1, 2, 3, 4 as outlined in "Methodology", indicated by a
superscript i .

** Exacerbation of arthritis uncontrolled by medications prompted unscheduled
increase in piroxicam to 30 mg daily by R.M. for 1 week at end of therapy

N/A Not Available
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TABLE XXVI

Plasma Salicylate Levels and Compliance at Each Week of
Treatment with 'Entrophen’

{
\
I

Patient “P1asma Salicylate Level meg/mL (% Cémpliance)
Week 1 Week 2 Week 3 Week 4 Week 8 "Week 12
1 ovnZ stva’ 2omm® 2ot 1seva)® a1aium)
3 278010002 287¢98) 3 291(1000°  31s(un¥ 238(102)2  242(98) 2
4 0(a5) 2 |
5 11(1000° 196010207 213(100%  283(1000*  2s4(1000*  313(100)°
6 N/A(102)2 N/A37)
7, 253(105)%  129(114)*  156(83) *
8 2000102)2  z77e2) * zeriom * 0 33o(10m* 3200983 3 247(100)°
s swon?  1s1(s0) 1 1s2(1000)  1e3(1000!  11a(e8) b 161102}
10 10683) 2 122000°  1s2(om 4 1esuib® anes) * 0 ogss)
1 w70126)° 268(109)%  239(9m) b 23som 1 203097 1 300(96)
12 asias) 2 wruen 3 2mme) 2 23see6) 2 178(en) 2 119(s6) 2
14 67(58) 2 o) b wraee) 1 co(sy) !
15 216(95) 2 132(86) °  222(96) O  323(96) ¢  129(97) 3

. * Dosage schedule 1, 2, 3, 4 as outlined in "Methodology", indicated by a
j ' superscript ‘ - '

N/A - Not available * - - _ ‘
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- . TABLE XXVII

Piroxicam and Salicylate Levels at the End of
The Washout in Patients* Crossing Over

Patients Receiving Entropheﬁ First Patients Receiving Piroxicam First

Patient Entrophen Level Patient Piroxicam Level
) ~(mecg/mL) I ~(meg/mL)

1 0 4 - 11.55 7
3 16 _ 6 6.70

5 0 7 0.00
8 0 : 9 1.80

10 0 12 . 0;00

1 o ‘

, 14 0
15 0

* Patients 2 and 13 received piroxicam in the first treatment

and did not cross-over to receive 'Entrophen’
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V. DISCUSSION:

L

A. ° PATIENT CHARACTERISTICS o .

The patient population of this study was representative of the

- general rheumatoid arthritis popuIatibn,whith a female to male ratio of
4.1, and é mean age of 52.9 yéa%s. The mean duration 6f rheumatoid
arthritis, 10.8 years, suggests a relatively chronic disease process was
represented. ThE mean duration of disease activity of the 12 female
patients was l;.4 years (range 2 to 30 years) as compared to 5.0 years
(range 1 to 10 years) in the three m§1e patienfs. This may reflect an
observation that fema?es are more prone to develop a more Fhfonic form
of arthritis than males.84 . *

Consistent with the chronic nature of_the disease process in this
popu15tion, 10 patients had previods]y_taken at least one NSAID, as well
as some form of ASA, and five had tried at least two different NSAIDs
before entering the study. Four patients had never tried ASA,-a]though
may have used other NSAIDs in the past. This history of | ‘

(\\\/qf‘antiinflammatony drug‘use was not unexpected since, for ethicql reasons,
'pétients had been selected from a population of rheumatoid arthritiﬁ
patients‘hot responding to antiinf1ammatory drug therapy at the time of
admission to' the study.

The\Phenomenon of varying interindividqa1 reSponse.to NSAIDs
85,86 jusQﬁfied the selection of patients unresponsive td‘previous

therapy; however, the need for remittive agents, as opposed to another

N\
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trial of NSAIDs at thié poing in the“coprse of the disease, must be
considered. The point at which a patient is considered unresponsfve to-
antiinflammatory drug therapy and becomes a candidate:for remittive'

therapy. (goid or penicillamine) is variable, depending on the rate of

‘disease progression, the patient's expectation of-treatment;-and the

physician's attitude to NSAIDs and remittive therapy.86,87,88 Two

patients (7, 13) had a history of previous trials with remittive agents,

~including peh1c111am%ne and ch]oroqdin, and four other patients had a

remote history of exposuré to gold, three of whom had received a test
dose only (1, 12, 15}, and one of whom was discontinuéd due to
proteinuria (8). Eight of 15 patients (2, 3, 5, 6, 8, 10, 14, 15)
eventdally received remittive therapy after terminating‘the study. It-
appeérs the disease activity may have been ﬁevere enougg;to render a

portion of the study population refractory to NSAIDs. A ﬁbre responsive

“population may have been recently diagnased rheumatoid arthritis
_patients undergoing initial treatment; however, the unpredictable course
. of arthritis in the first six months precluded study of patients in this

group.2,72

~Since ASA'is the drug most frequently recommended by Canadian

physicians for symptomatic treatment of arthritis,87,89 it was not

surprising that 11 of 15-patients had a history of previous ASA use. As’

defined by the sé1eqtionlcri§eria, these patients were unrésponsive to

previous antiinf]ammatory therapy;'fn a study comparing the -

pharmacolegical effects of two drugs by measuring the clinical response,

| S

the lack of response to one study agent in the past would constitute a
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.'bias against that agent. quever, suboptimal dosing of ASA coul& not be

| ruled out, and use of uncoated ASA could have necessitated‘discdﬁtinuing -
fhe drug .prematurely due Eo side effects despite antiinflammatory ~

response. Thig_coulﬂ pot be confirmed by questioniné.the patient. Even

a hew]x;djagnoséd, yntreated rheumatoid arthritis popufation may. have

. yie]déd patients'previously exposed fo ASA through selfume&ication. }

Three Satients (7, 13, 14)'rece{ved steroids throughout the study
in a stable dose ;f less than 10 mg of prednisone, or -its eqqiva]ent,
daily. The antiTnf1ammétory, but not the analgesic properties of
piroxicam and '"Entrophen’ may have been obscured by concurrent stergid
admiristration in these patients.

Patient 13 was receiving immunosuppressive therapy with
azathiobrine, in addition to steroids. In retrospect, this patient was
. of questionable suitab%ﬁity for entry into the study, since, alfhough
:not aﬁ exclusion cfiteria, she had degenerative disk diséase which
flared early in the study recessitating hospitalization. During
hospita]izatioﬁ, her immunosuppressive iherapy was altered, énd she was
subsequently dropped from the study. Immunosuppressiveytherapy should
represent an ekclusion criterié for a study such as this, ;5ﬁce these'
patients characteristically have advanced disease uﬁ?ésponsive to
conventional medical management, énd the need for a1teratioﬁAbf Lo
immunosuppressive therapy is unpredictable due to hematologic
toxicities.

Baseline disease activity, recorded after the initial washout

period, varied considerably between patients as shown in Table II. The



— e i R e ea e v e

-8 -

mean values of the outcome measures approximated those réported by
Lansbury- to be characteristic of previously untreated patients,?5,76
but tended to reflect a less severe disease process. This may be the

result of incomple;e washout of previods therapy in some patiéhtsfwho

were unable to tolerate a drug-free period of greater than three days.

Concurrent disease, recognized in eight patieq;s at entry to the
study, did not posé proﬁ]ems during the siudy except in patient 13;
where a flare of &egenerat{ve di sk dfseasé cbntributed to her withdrawal
from further treatment. Howe#er, the appearance of secondary rheumatic
diseases, in some patients -at the end of the study, suggeét thét the
rheumatoid arthritis in this population may not have been as homogeneous
as ih1t1;11y assessed, and may complicate interpretation of the data.
A]tﬁough all patients had been diagnoséd as having had rheumatoid

arthritis for at least six months, after completing the trial, a revised

 diagnosis of psoriatic arthritis was proposed for patient 9; patient 10

was investigated for kidﬁéy problems possibly secondary to systemic
lupus erythematosis (SLE), a diagnosis which was never substantiated.
Patients.4, 7, 10 and 11 had evidence of degenerative joint changes on

X-ray. These patients were not excluded from the study however, since

degenerative joint changes are not uncommon in rheumatoid arthritis and

the major component of their disease was potentially responsive to the

agents under study.
3 It is important that only a single disease, true rheumatoid

arthritis, be tested.’3 Clinical experience, unconfirmed by

controlled trials, suggests, for example, that the newer NSAID's are
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more.éffective than ASAuin the spondy]oartﬁ;ppathiés (Reiter's syndrome,
ankylosing spondylitis, psoriatic arthritis)90; in addition, the
controversial role of inf]&hmation in degenerative joint disease raises
doubts as to the antiinflammatory effectiveness of NSAID's in this
condition.2,72 It is the nature of rheumétpid disease, -however,
that a population 1abe11ed as "rheumatoid arthritis" may consist of a
‘group of similar diseases which will be defined in the future.’3 At
present, the results of any study of rheumatoid arthritis must be
jnterpreted with the heterogeneity of the disease in mind. It mighf
even be hypothesized, for example, ;hat subsets of patients defined by
their response to speci%ic NSAID's may represent subclinical differences
in the disease process.

The-exc1usion of patienfs 9 and 10 %rbm comparison of the change in
disgase.activity between the two agents by the Wilcoxan signed rank sum
test did not change the outcome; a statistically significant difference

between the two treatments remained.
B. EFFICACY

The pharmacological effects and clinical efficacy of two
antiinflammatory agents wi@h prostag]anain synthesis inhibiting
ﬁroperfies can be compared both directly by“ﬁeasuring‘the response of
prostaglandin levels in an appropriate tissue during therapy, and
indirectly by monitoring clinical manifestations of inflammation.

Although reduction in synovial fluid prostaglandin levels during NSAID
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- treatment of rheumatoid- arthritis has been shown to correspond weakly

with clinical resolution of the inflammatory response in a few

patients,5 the evidence supporting the role of proétagTandin

synthesis inhibition in the antiinflammatory effects of NSAIDs {is

largely circumstantial.l3 Thus, the pharmacological effects of
NSAIDs in rheumatoid arthritis are more practically compared indirectly
by measurement of the resolution of clinical manifestations of

inflammation, stiffness, pain, joint swé111ng and tenderness, and

functional capacity. Clinical response, to NSAIDs in rheumatoid

arthritis can be equated to a reduction in stiffness and pain, and the
number of .swollen and tender joints, as well as an improvement in
fuﬁctTona1 capacity whicﬁ frequently parallels an increase in grfp
strength.? . o ) -

To take advantage of the qhantitative nature of the data collected
in this'sfudy, Student's t-test for paired data was used to assess the
change in disease activity during treatment with 'Entrophen' or
piroxicam, and then to compare the change in disease activity produced
by the study drugs in patiénys who completed full courses of\therapy
with each. Piroxicam and 'Fntrophen' both produced statistically
significant improvement in the articular index and sysfemic index over a
12 week treatment period. Since the articular index is a component of
the_;ystemic index,lthe significant improvement in the Systemic_index
may.have simply reflected the significant improvement 1n'articu1aF

index. No consistent correlation between articular index and systemic

index was noted, however, when the relationships between outcome

PV
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. measures were fésted (Table XII).. It'is-Iike1y that the improvement in

A.Qhe systemié 1ndex‘;a§ independent of tﬁe iﬁprovement in the articular
index. Lansbury advocated the use of a systemic 1ndéx, with or without
the inclusion of the ariicu1ar index, as a measure of the systemic
activity of rheumatoid arthritis,’4,76 and showed that even without
in¢1ud1ng joint‘findings, it was capable of detecting a true clinical
remission.’3 This reinforces the concept of rheumafoid'artgﬁitis as
a systemic Qiseasé,72 rather than one with manifestations confined
solely to the joint. 'Entrophen' and‘piroxicam appear to be useful
agents for the symptomatic relief of systemic aspects of rheumatoid
arthritis, in addition to their ability to control joint inflammation.

e Piroxicam, but not 'Entrophen', produced a statistically
significanf reduction in the number of tender joimts. Since the
articuiar index is’directTy der}ved from fhe cdunt of .tender joints, and
theré was a consistently high correlation between éhe count of tender
joints and the articular 1ndex-wheﬁ-the-re1ationship between outcome
measures was tested, it is éurious that ‘Entropheﬁ' did not also produce
a statistically significant improvement in the count of tender joints. |
The éxp]anation may lie in the calculation of Lansbury's articular index
as a weighted sum of involved joints depending on the area of the .
articulating surface. For exampte, in calculating Lansbury;; articular
index, an involved knee would be assigned a value of 24 as compared to

© an interphalangeal joint which would be.given a value of 1, or the wrist.

~which would have a value of 4. 'A small change in the absolute number of .

tender joints not reaching statistical significance, could result in a
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sufficiently large change in articular index to reach‘statistic@1
significance if the joints involved have a relatively Targe_articu1at1ng
surface, for example, the hips, knees or wrists. Lansbury advocated the
use of a weighted articular index as a more accurate measure of the
total pool of joint inflammation, as compared to a simple joint count.l
Since both drugs produced a statistically significant reduction in the
articu]ar index, or total pool of joint inf1ammat1qn,.the reduction in
number of tender joints by piroxicam, but not 'En%toﬁhen' is of
questionable significance.

'Entrophen’, but not piroxicam, produced a statistically
significant reduction in the patients' perception of pain as measured by
the pain scale. The etiology of pain in rheumatoid arthritis is rooted
in 1hf1aémation, where swelling of intra-articular tissues;éompresses
pain-sensitive nerve tissue, and thg presence of prostaglandins
sensitizes nerve endings to the effects of pain mediators at the
inflammatory site.13 Piroxicam and ASA, inhibitors.of prostaglandin
synthetase, potentially ameliorate the pain of rheumatoid arthritis by
reducing prostag]andin,pfoduction, thereby preventing_perpetuation of
edema and swelling, and sensitization of pain receptors by
prostagléndins. Sinée,poth qgents are prostaglandin-synthesis
inhibitors, and effectively reduced evidence of inflammation in these
patients, as shown by alsigniffcant decreasé in the systemic and
articular 1ndi§es, it is difficult to account for the:differing effect "
of the two drugs on pain perception. Perﬁaps 'Entrophen; has additional

analgesic properties unrelated to prostaglandin-synthesis inhibition at



k=]
AT

- 89 -

.~

the site of inflammation. A mechanism other than prostaglandin-

synthesis inhibition may be postulated, or perhaps inhibition of

prostaglandin synthesis at another site may be involved. It has been

.suggested that analgesics with prostaglandin-synthesis inhibiting

'broperties may act centrally at a site in the brain or spinal cord, as

we11las periphera]ly.Ql Penetration to, or specificity for,

proposed central sites may be a factor in their contribution to the
analgesic activity of this class of drugs. Further studies are required
to investigate this aspect of the NSAIDs analgesic properties.

The change in other outcome measures, duration of morning

" stiffress, ESR, and average grip strength, did not reach -statistical ..

significance during treatment with either drug. This may have been a
function of the small number of patients in the study, and does not rule
out a favourable effect of 'Entrophen’' or piroxicam on components of
disease activity represented by these measures.

When Student's t-test was used to,comparé the change in disease
activity betweén ‘Entrophen’ and piroxicam in patients completing both
phases of the trial, no significant difference petween drugs was noted
for any of the outcome measures. This sdggests that, although both
drugs reduced disease activity, as shown by a significant decrease in
systemic 1ﬁdex, there was no statistically significant difference in the
ability of the dfugs to do so. This is not surprising in 1ight of
previous studies which have failed to find a difference in the efficacy

of NSAIDs, even with large numbers of patients collected in multicenter

trials.8®



The ability of the t-test to detect a statistically significant -
difference between treatments in this study population was vef& low,
_however. Because of the relatively insensitive nature of outcome
measures in rheumatoi& arthritis, it is not unreasonable to assume, for
the purposes of calculating the power of the t-test with this data, that
at least a 70% difference between agents would have to be present to be
detectable in clinical practise. In retrospective ana1¥§is, the ability
of the t-test to detect a 70% difference between drugs based on the
change in-any outcome measure during treatment, ranged from 6.8% to
' 66.3%. The éutcome chteria most 1ikely to predict a differepnce between
drugs, number of tender joints, articular index, and system index, would
" only detect a significant difference 47% (tender joints, systemic index)
and 66% (articular index) of the time. The calculations are outlined in
Table XXVII. Thus, the utility of the t-test to evaluate this data is
questionable. 'The power of a statistical test, defined as the
probability of detecting a.significant difference at the predetermined
level of significance "p“,93 depends on the magnitude of the
difference that actually exists and the standard deviation.%% This,
in turn, depends both on inherent variability o%hthe Etudy population
and measurement error, as we]]vas on the number of patients under
study.9% Aspects of the study affecting both determinants of
standard deviation combined to produce Targe standard deviations for
both study drugs, and\minimized the usefulness of the t-test. These

will be discussed further as limitations of the study.
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TABLE -XXVII

Power of the T-Test to Detect a 70% Difference Between
'Entrophen’ and Piroxicam in their Ability to Improve
OQutcome Criteria

Outcome (Power

Measure Al g2  szievet® zarth & 1-

Pain 0.5667 6.139 © 4,703 0.9634 0.932 0.068 -

Tender ' ‘

Joints 8.8333 9.496 15.23 13.2499 0.522 0.478

Articular .

Index 27.1667 23.404 42.9350  46.183 0.367 0.663

Morning ' S _

Stiffness 0.1417 0.797 0.6787 0.2409 0.911 0.089

ESR 5.000 10.139 - 11.8311 8.500 0.790 0.210

Strength |

Grip 16,2000 20.143 29.953 27.54 0.614 0.386

Systemic : - .

Index 18.000 19.442 31.099% 30.600 0.525 0.475
' /¢¢1, = mean outcome measure change following ASA administration

e I

standard deviation of the mean of outcome measure change following
ASA administration

35% level = value cutting off upper 5% of the curve

4% alt = mean outcome measure change required to show a 70% difference
from that seen with ASA

See Appendix IX for an exp1andtion of the calculations.
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Cutcome measures 1n‘rheumatoid_arthritis may not be norma]]y
distributed,8l and this may have affected the performance of the
t test as well, since normal distribution is an underlying assumption in
calculation of the t-statistic. For this reason, non-parametric
analysis of the data was undertaken.” The change in the composite
systemic index durinb treatment, representing thé“change in total.
&isease activity, was the basis of comparison. A1l patients completing
at least two weeks of treatment with both drugs were included in the
arialysis, and the change in disease activity over a similar duration of
treatment, was compared between the two treatments. Response to
nonsteroidal antiinflammatory agents should be apparent within seven to
fourteeﬁ days,7 and both drugs, despite their long half-lives, would
be-expected_to have reached steady state serdm concentrations by this
time. Thezwi1coxa£ signed rank sum test was able to detect a difference
between the change in disease activity recorded during treatment with
the two agents (p=0.01151), 'Entrophen' produced a greater change in
disease activity than did piroiicam (Table VII). - Exclusion of patients
9 and 10 from analysis on the basis of possible underlying confounding
rheumatié diseases did not change the outcome (p=0.0263} (Table VIII).

Although these data.meef ériterja for the use of distribution-free
methods of statistical analysis, namely a small sample size, and
nonnormality of d1str1bution,95 it is curious that a statistically
- significant difference between treatments cou]d pe_detpcted, when

previous studies with 1af§er numbers of patients were unable to detect,

-
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differences between various Ns;;ag5§ﬂ5tatisfica11y significant )
differences cannot always be eduated‘with clinical superiority of one -
agent over another,,however. Factors inherent in the study population

and study design; discussed below as limitations of the study,aprevent -
interpretation of the results to favour tﬁe efficacy of one agent over

the other, particularly in clinical practise.

-

C. SIDE EFFECTS

A similar spectrum of side effects was reported for both agents,
many of which are currently thought, but not proven, to be attr%butable
to inhibition of prostag1and1n synthesis.13 These include gastroin-
testinal complaints;: central nervous system toxicity including
drowsiness, dizziness, headache and insomnia; ptatelet inhibition; which
may have resulted in petechiae and bfuising in one patient, and a
nosebleed in another. Mild shortness of breath was reported by three
patients receiving 'Entrophen', none of whom had a history of é]1ergic-
disorders or asthma. Shortness of breath was not consistently reported_'
at every visit by these patients, suggesting it was of minimal
significance to the patients or not present constantly, in which case,
contriSution of the drug could be questionable. -One patient experienced
swelling of the ankles, hands, and face with both drugs; and this may
have represented prostaglandin-mediatea renal dysfunction with

subsequent edema. -
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,‘éastrointestina1-distress was more common with 'Entrophen’ than

) piroxicam, which was unexpected because the'enteric-cbated formu1§t10n
is intended to prevent gastfointestina1 irritation resulting from direct
cont;ct of ASA with gastric mucosé.59350 Centrally médiated nausea .
may appéar at ;fasma salicylate cﬁncentfations around 270 rrtcé;/trr;l_.h48
however in this study,.nausea Qas not always reported with plasma
salicylate levels greater than 270 mcg/mL, and patients complaining of

- nausea did not have plasma levels above 270 mcg/mi.

Tinnitis was the side effect reported most frequently during '
"m}Eht;Ophen‘ therapy; requiring a- reduction in dose in six patients, and
dfscontinugtion in three. Six of the ten patients complaining of
tinnitis, including the three who dropped out because of it, expefienééd
the tinnftis'soon after beginning_treatmént with 3.9 g (six 'Entrophen'
tablets) of ASA daiTQ; Tinnitis resulted in noncompliance and '
undetgctab1eﬁp1qsma salicylate Tevels in tﬁe patients who droppéd out
(4, 6, 14);‘the three patients tolerating a réduéed‘dose-of 3.25 g of L
ASA a day, had plasma salicylate levels of 319 mcg/mL, 347 mcg/mL, and
371 mcg/mL (patients 9, 10, 11 respectively) at 3.9 g of ASA daily.
Tinnitis is not usually apparent until the upper therapeutiérrange of
250 to 300 mcg/mL is reached, and can be avoided by a gradual increase
in" dose accompanied by monitoring piasma salicylate levels.27

Tinnitis, and the consequent noncompliance and discontiﬁuation of
'Entrophen’ treatment by three patients, may have been prevented in this
study by startiﬁg with a Tower dose of 'Entrophen’ and titrating to

maximal antiinflammatory levels. Because of the risks of unblinding
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the 1nvéstigat5rs, adjustmentfof dose according to serum levels was not
allowed. .
Overall, "Entrophen" appeared to produce a greater number of side
effecfs and of greater severit& than piroxicam. The proportional
distribution of side effects into "mild", "moderate", and "severe"
categories was siQnificant]y different between the two drugs when .
compared by chi-square analysis. A1thngh the number of observations
was low, the trend to a lower incidence of less severe side effects with
piroxicam may have famifications in clinical practise where the choice
d%rén antiinf1ammatoﬁy agent for mild to moderate rheumatoid arthritis

may rest on side effects.8
D. DRUG LEVELS .

For any visit, including that at Week 12, there was no correlation

between the change from baseline in any outcome measure, and either mean

salicylate or piroxicam levels. This could be due both to .

_ unpredictable interindividual response to the drugs, and varying

interindividual drug'concentration. Drug Tevels varied widely befween
patients, ref]eéting interindividua1 differences in drug absorption,
distribution, metabolism, and elimination. This was particularly
evident with piroxicam: at the max i mum daily dose of 20 mg, serum levels
ranged from 5 to ?p mcg/ml in different patients (Table XXV). Although
the protocol allowed a greater opportunity for individualization of

‘Entrophen’ dosing, only four of eight patients completing treatment

-
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with 'Entrdphen' had antiinflammatory 1eve1§ of 200 to éoo'mcg/mL oﬁ
completion of therapj. Patients 1 and 12 had achieved therapeutic
salicy]éte levels at some.point during therapy, and noncompliance may
- explain their low.levels at the éﬁd of the tr1&1; patient 9 was unable
_to tolerate ques of 'Entrophen’ producing optimal antifnflamma?ory
piasma concentratigns; patient 10 was apparently compliant by pi]j
count, but her levels were consistently low, decreasing further toward
the end of treatment (Table XXVI).
Lahsbury found a chahge in the systemic index of 20 points or
greater to reflect a clinically evident change in disease
activity.’3 When response to drug therapy was defined as a 20 point -
or greater changé in the systemic index, the mean plasma salicylate 'ﬁ?'
level of responders,.231 mcg/mL, was within the optimal antiinflammatory
range, and was statistically significantly greater than that of
nonresponders, 94 mcg/mL (p 0.02). No statistically significant
difference was detected between mean piroxicam fevels in responders,

5.27 mcg/mL, or nonresponders, 11.68 mcg/mi (p 0.10) (Table XX}.

E. LIMITATIONS OF THE STUDY

A number of factors Timiting the conclusions which can be drawn
from this study have already been alluded. to. They include aspects of
=the patient population studied, elements of study design, and the choice

of outcome criteria in rheumatoid arthritis.



1. Patient Popu]atidﬁ

The inherent variability in a population of rheumatoid arthritis
patients may be'larger than for other disease states because of the

heterogeneity of the symptom complex and the uncertain relationship of

“rheumatoid arthritis to other rheumatic diseases.’2,72 The

phenomenon of varying interindividual response to NSAID's complicates

the study of NSAIDs in such a population. A sufficiently large number

of patients can overcome the limitation of population variabiiity for
the purposes of statistical analysis. Fifteen patients may not have
represented a sufficient number for adequate qomphrison of two NSAIDs in

this rheumatoid arthritis population.

2. Outcome Measures

.

'
LY

In addition to the inherent variability in a study population,
measurement error éffects interﬁ}efhtion of the studf-resu1ts.
Evaluation of the reshqﬁ%e of rheumatoid arth;itis is yndirect, limited
to observation of clinical manifestations of inflammation.’3
Clinical tests of inflammation, whether sdbjective, objective, or a
combination ¢of the two;'have been é}iticized both for their degree of
subjeétivity, and their insensitivity to changes in the inflammatory
pr'ocess.2 The nged for standardized evaluative criteria, capable of
reliable, objective measurement,-and accurately reflecting the general

state of rheumatoid disease in the majority of cases, has long been

=

N
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recognized.70,71,72  After a study of numerous manifestations of

rheumatoid arthritis and Epeir correlation with disease trends, Lansbury

.recommended that morning stiffness, fatigue, aspirin request, grip

sfrength, and ESR be adopted as acceptable criteria foq measuring

systemic activity of rheumatoid arthritis.”’2 Together with a

measure of joint involvement, a standardized, reproducible method of

assessing rheumatoid arthritis is possible.’2,73 0f these, morning

stiffness, pain as measured by a pain scale rather than hj aspirin

request, grip strength, and ESR, as well as a count of tender Jojnts and

i)

-

~calculation of an articular jindex have become the standard criteria for
"evaluation of antiinflammatory drug therapy in rheumatoid arthritis. -

Stiffness

Stiffness experienced in the joints or muscles is suggestive
of. inflammation, and is almost universal in all forms of
inflammatory arthritjs, and thus duration of morning stiffness

S
was recorded as.a measure of inflammation. Stiffness is

difficult to quantify, however, and although it appé;;;\\\J
easiest for the patient®to specify .an approximate duration
rather than degree of stiffness, it is largely a ;ubjectivé '

measure. Patient 3, for example, was unable to identify an

~aspect of her disease which she would call "morning

stiffness", whereas Patient 14 could not identify a point at
which he was no longer stiff, and consistently estimated the

duration of his stiffness as fa11 day."

N
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ii) Pain
The graphic pain raiing scale, a composite of the
visual analogue and descriptive pain scales,’® was used to
agseés the _degree of pain experienced by patients ;n this |
s¥ﬁ&y. Although pain is a subjective sgnsation, pain scales
are an:acceptable méthod of quantifying pain.76. Patients .
were asked to mark\the avérage severity of pain éxperjenced in.
the preceding 24 hours, without acééss to previous .ratings.
It was felt that 4 more accurate assessment of pain was
possible if the patient was uninf]qenced by access to previous
rapings, although some 1nbestigators feel a comparison to -
previous ratings may be more va1uable.1? The major
criticism of the graphic rating scale is that the'sensitivity-d
of the visual aﬁa]og scale is 1ﬁst by adding descriptors.76
In addition, equal intervals between descriptors are assumed,
when this may not be true for many patients.76 -Downie,
however, investigated the de§rée of correlation between pain

- scores registered on four different rating scales: the simple
d?scribtive scale, the numerical rating scale, and the
vertical and horizohtal visual analogue scales’4 .and found
a high correlation between any two scaleés.’? It has been
suggested that addition of descriptors to the visual analogue o

scale may improve patient comprehension without significant

loss of sensitivity.
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This protocol may. have underéstimated the pain score, since

the majority of patients wereiseenfon a Monday, and the

' average rating of thei} pain experienced the day before, a

Sunday, was requested. Pain ratings from a weekday, during
which the patient undertook a full complement of daily

activitfes,_may have more accurately represented the average

_,péin experienced. It was felt the patient would more‘easi1y

iii)

recall the level of pain experienced in the preceding 24
héurs, however than at a point more distant in the past.

Daily pain ratings, recorded by the patient in a log book, may
que.so1ved the problem, but the question of compjiance with

such methods could not be overlooked.

Grip strength

Grip strength is measured as an indicator of loss of

functional capacity associated with progressive

arthritis.2»73 It reflects a composite of articular and

periarticular stiffness poséib]y secondary to inflammation,

joint pain, muscle strength, irreversible deformity and -
patient motivation.’® Because multiple factors are

inyo1ved which may take a considerable time to recovér during
therapy, the test may not be suitable for trials under three
months duration.? Fluctuations can be expected durfng the

treatment period, since rapid deterioration due to muscle.

weakness or a solitary painful joint is more clearly monitored
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than changes produced by 1mproyement.' Fluctuations unrelated
. 5

to disease activity are minimal since Lee et al. showed day to

day, and week to week variation in grip strength in stable

arthritis with no change in disease activity, to be of the
same magnitude as 1nt(aob§erver error, which is less than the

change expected from an effective antirheumatic drug.2,9%

The Davis bag was used to measure grip strength in this study
since patients find it easier to grip than a folded
sphygmomanometer cuff, and the prpb]em of variability in
folding the cuff from vfsit to visit was avoided.

onséﬁuently, grip strength“mgashrements were higher than one
ould expect if a sphygmomanometer cuff had bggn used.?
Although a febort of diurnal variation in griﬁ streﬁgth
measurements could not be confirmed,75 evaluation was
conducted at roughly the same time of day during each visit to

. avoid the effect of time.

The utility of the grip strength measurement can be gquestioned
in patients without significant disease activity in the hands,
however, all patienfg in this study ‘had at Teast one swollen
and tender joint in each hand indicating measurable disease
acfivity. Patient 7 had significant hand deformities which
may have affected sensitivity of the grip strength

measurement; however, a change of at least 20 mmHg, usually
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considered significant,? was recorded- over the study period,
suggesping measurable residual functipn of the hands was
present; -

45 v ’

.

Erythrocyte sedimentation rate

Although potentially a more objective measurement of -the

rheumatoid process than clinical assessment, laboratory

correlates of disease activity are both nonspecific, and Tess h

sensitive to overt clinical changes than other measures.?5

- Rheumatoid factor (RF) and antinuclear factor (ANF) were both

measured prior to initiating fﬁefapy, but were not used to

monj@pr disease activity. High titres of RF, primarily an IgM

immunoglobulin directed against endogenous gammaglobulin,

dccur in 75% of rheumatoid arthritis pétients, and corre1a£e
broadly with chronicity and complications in fheumatoid
arthritis.2,98 Flyctuation of RF titre is not sensitive '

to acute changes in the inflammatory response, however, and it
was measured:;s a diagnostfc criteria rather than as an
outcome measure. Antinuclear factor, an IgM immunoglobulin

directed ‘against antigenic components of nucleic acids, is

‘elevated in only 30% of patients with rheumatoid arthritis,

but the overlap of arthritis syndromes and other collagen
diseases or systemic Tupus erythematosis necessitates
measurement of ANF in rheumatoid arthritis patients. ANF is

not an appropriate laboratory parameter with which to follow
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. thé.course of inflammation.98
Erythrocyte §ed1mentation rate (ESR) is a nonspecific
correlate of inflammation in which changes in fibrinogen and
macroglobulin during an inflammatory process, produce rouleauxd
formation and increased sedimentation of red blood cells.25
Elevation of ESR tend to‘refiect the” extent of systemic
disease rather than joint involvement, and fluctuations lag
behind changes in clinical indices.2»75 Because it is

’hvar‘i'ab,ly elevated in rheumatoid arthritis, ESR has
confirmatory va1ue‘1n.the diagnosis of active disease, and is
‘usefu1 to monitor remissions, particularly during therapy with
remission-inducipg agents. Although response to NSA{D'S may
bé min{ma1, the ESR is a component of a'systemic index which
has been shown to adequately monftor response to

antiinflammatory drug therapy.Z2,73

More recent studies suggest that C-reactive protein correlates
more clgsely with acute changes in clinical activity than ESR
in patients on NSAID's, and its use has been recommended over
ESR.99,100 C-preactive protein was not measured in this

study. “

Joint count, articular index

The count of tender joints,.and articular index derived from
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it, ar§ objective'measﬁres of rheumatic disease activity.
iInterobserver.érrok may be significaﬁt, howévéﬁ; depending on
‘the technique and pressure used to elicit pain.101
£ntraobserver error may also be présent, pariicu1ar1y if the
technique for eliciting pain is refined with t?me.101 A.
learning process may have been present over the dufation of

the study as D.W. was an inexperienced observer at the

‘beginning of the stuqy.' |

3. Study Design

A double~blind, crossover trial with randomized assignment of
patie;ts to treatment ‘groups was the basic study.desién used. Double~
blind techniques and randomization procedures arelnecessary to lend
maximal sfatistical validity to a trial,9% however the necessity of
a crossover design, particularly in a disease such as rheumatoid
arthritis, is disputed.103 ‘A comparison of treatments on the same
subject is expected to be more precise by reduéing the contfibution of
‘sub3ect to subjeét variability to the standard deviation, and therefore
requires fewer subjects than a between-subjects comparison to produce
statistically significant results. Distinguishing treatment effects
from both time and carryover effects, however, can be difficult or
impossible in rheumatoid arthritis.l03

During the course of chronic inflammatory disease, there is a

progressive change of function, usually for the worse, but with
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intermittent periods of 1mprovemeht,rand there is no evidencé that
antiinflammatory agents alter the course of the disease.2-87 There-
fore it cannot be assumed tﬁat a refurn'to baseline disease activity
will occur between treatment periods, and assessment of the benefit of
therapy may change with the quration of the disease. In short-term
studies, progression of disease may be sufficiently m}nima1‘to.justify a
crossover design, however, it is conceivable that progression of disease‘t
activity cou1d'occur 1n'thé'time required to complete a crossover trial
with two 12-week treatment periods. Random assignment of patients to
treatment groups may have overcome some‘of the difficulties presented by
the nature of the disease,.since progression of disease activity would
affect variability in resbonse to both drugs equally.

There is evidence that, in this study, a complete return to
baseline disease activity did not occur during the washout period, since
a statistically significant improvement over baseline was noted in both
the articular index and composite systemic index at the end of the
washout period. When pharmacokjnetics of the study agents are
cénsidered, carryover effects in the early stages of the éecond
treatment period could not be rq]ed out.. Piroxicam, with an average
half-life of 37 hours,70 would require at least seven days for
complete washout; although difficult to estimate due to the saturable
pﬁarmacokinetics of salicylates, 'Entrophen' could require a similar
washout périod.28 The washout period allowed was considerably
shorter, since a flare of disease activity invariably required

-3

introduction of the second agent after a three day washout.
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It.is questiohab]g that significant antiinflammatory goncentrationé \
of these agents would remain at the end of a three day washout, howevgr.
* The antiinflammatory effects of NSAID's appear to require higher serum
concentrations than analgesia. For piroxicam, the analgesic effect s
apparént:at 2 mcg/mL, and an optimal antiinflammatory effect appears to
require steady state concentrations gréater than 5 mcg/mL.70
Similarly, ana]ggsia is apparent at salicylate cohcentraiions arodnd 100
mcg/mb, while steady state b]asma levels of 200 to 300 mcg/mL are
generally accepted as correlating with clinical antiinflammatory

effects.28,36,44

Detectable piroxicam levels were found in Patfents 4, 6 and 9 at
tﬁe end of the washout period, and of these Patient 4 and 6 had levels
well within the antiinflammatory range, 11.55 mcg/mL and 6.70 mcg/mL
respectively. Residual antiinflammatory effects could have ob;cured the
baseline diseasé activity in these two patients. Salicylate was
detected in the plasma of Patients 3 and 9 at washout, although the
Tevels, 16 mcg/mL and 41 mcg/mL respectively, were below thosg
associated with significant analgesia. It is unlikely these levels
would have affected baseline digease activity. Carryover effects in the
reTaindgr of the treatment period were neg]igib1e; minimized by the
duration. of treatment. The poSsibiIity of an antiinflammatory effect
persisting after elimination of the drug cannot be excluded, either.

A dosage adjustment phase was incorporated into the protocol to
reflect the clinical practice of adjusting the dose of medication to

clinical response in the first few weeks of therapy. The importance of
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dose adjustment is to account for interindividual variation in-drug
'response, and provide effective doses with minimal -side effects.
Beéause antiinf1ahmatory plasma concentrations have not been clearly
estabiished for either agent, dose was titrated to clinical
antiinflammatory response, rather than to a range of plasma
concentrations. The unb1inded:investigator was permitted to suggest a
decrease in dose if he noted the serum levels were oufside a previous1y
established acceptable range.

Patients were started on the optimum dose of piroxicam, 20 mg
daily, or an equivalent dose of 'Entrophen’, six 650 mg tablets
daily.’0 Upward dosage adjustment of piroxicam was not permitted,
since no additional antiinflammatory benefits have been shown at 30 mg
daily, although there is a dose-related increase in gastrointestinéT
side effects.’0 Increments of the 'Entrophen' dose, to a maximum .of
eight 650 mg tablets daily, were allowed since some patients require

‘high doses to achieve antiinflammatory salicylate plasma

. . concentrations.70 This dosage adjustment protocol may have produced

a bias against pirbxicam, since an increased dose of piroxicam was not
allowed if there was poor clinical response to the initial dose.
Although antiinflammatory plasma concentrations have not been c]ear1y
defined for either agent,065,70 titration of patients to a

predetermined desirable range of p1asma concentrations, under the |
guidance of the unblinded investigator, may have been a more equitable

way of handling the dose adjustment Period.
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A1ternat1vé1y, a bias against 'Entrophen' may have been created
with this protocol, since 3.9 g of ASA frequently produce sufficient
blood levels to cause' side effects requiring a reduitj?g,éﬂ/ﬁgsage, or

.refusal to continue treatment as discussed earlier. ASA could have
been introduced at a subtherapeutic dosage and increased slowly to avoid
side effects early in treatment.

Experience from the study suggests that the dosage adjustment
period could havé been fmprovgd by starting with a piroxicam dose of 10
mg daily, thus allowing an increase tb 20 mg daily if necessary. The -
'Entrophen' dose could have been started at five 650 mg tablets daify to
prevent side e;fects from occurring early in therapy, titrating to an

-

affective dose with minimal side effects.

(33
L
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VI CONCLUSIONS

With respect to the threevobjectives of the study; the following

conclusions can be -drawn from analysis of the data presented:

17 Piroxicam and 'Entrophen' appear to be effective agents for
the symptomatic treatment of inflammatory manifestations of rheumatoid
arthritis in some patients. This observation is limited to thdt

i population oﬁ’;heumatoid arthritis patients with establishéd disease who

J"’-

are unresponsive to previous NSAID therapy.

2, Piroxicam appears to produce fewer, less severe side effects
than 'Entrophen'. This may be signifiqﬁntrin clinical practise where
the side effect spectfum may dictatekzhe choice of one agent over
another with similar efficacy. Subjective gastrointestinal side effects
are common with 'Entrophen' despite the enteric coating; objective

evidence of gastrointestinal ulceration or bleeding was not sought in

this study.

3. ' The practice of titrating ASA dosage to salicylate plasma
concentrations of 200 to 300 mcg/mL seems justified since responders to
‘Entrophen’ thefapy had salicylate levels in this range as compared to
nonresponders who had a Tower mean salicylate level. A relationship

bg;ueen‘drug level and response to piroxicam was not evident.

¥
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APPENDIX 1

INFORMED CONSENT FORM

CLINICAL DRUG TRTIALS - INFORMED CONSENT FORM

1. : ' sgree to take part in a clinical

trial to- assess the value 6f in the

treatmont of

I understand that although L ) has been used

ns an investigational drug in the treatment qf\knmc patients

‘ . -

with , it is not yet approved flor
use in Canada.

Or. ’ - has explained to me-the nature of the

trial and the known side effects of the trial drug

—_

T understand that I may.withdraw from the trial at anf time.

'atient o .

Witness®

Dot o

., S , daet p————— e " 58— &5 —— i o
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APPENDIX II

\ American Rheumatism Association Classification for Diagnosis
. of Rheumatoid Arthritis??2

A. Classical Rheumatoid Arthritis ' -

The diagnosis requires seven of the fo]lowﬁnd criteria. In

_ . _ ,
criteria 1 through 5, the joint signs or symptoms must be continuous for .

-

at least six weeks.

1. Morning stiffness.~

2. Pain on motion, or tenderness in at least one joint.
Swelling in at least one joint.
‘Swelling of at Ieaﬁt one other joint.

Symmetrical joint swelling.

A U & W

Subcutaneous nodules.

Roentgenogképhic changes typical of rheumatoid. arthritis.
Positive demonstration of “rheumatoid factor."

9. Poor mucin precipifate from synovial fluid.

10. Characteristic histologic chaqges of the synogium. .

11.  Characteristic histologic changes in nodules.

B. Definite Rheumatoid Arthritis

This diagnosis requires five of the above criteria. Joint
signs or symptoms of criteria 1 through 5 must be continuous for at

Teast 6 weeks.
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APPENDIX III

e s e s s At
-

‘/-,_l

nniseaseé Closely Related to Rheumatoid Arthritis for

the Purposes of Exclusion Criteria

systemic lupus erythematosis
periarteritis nodoéa, erythema nodosum
scleroderma, dermatomyositis

rheumatic fever

ankylosing spondylitis

gout

.Reiter's syndrome

sarcoidosis

acute infectious arthritis

joint tuberculosis or syphilis

leukemia not Tymphoma

agammaglobulinemia .

hypertrophic pulmonary osteoarthropathy

multiple myeloma -

psoriasis

inflammatory bowel diseases. known to be associated

with arthropathies

e ——— b T LT
T



Mayflour 1

- Dav/lour 2

Dayflour 3

-

Nay/Jour 4
Day.".'l'our‘ 5

Day/lour 6

Davflour 7
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APPENDIX IV

e

Representative Page from a Patient Diary

Medications/MEdicament

WEEK _ of Therapy
SCAIAINE de trattement o

atent No:_
Ao du patient:__

Amount. Taken/Quantité absorbée

T
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Medication Regimens of the Piroxicam and 'Entrophen’
Treatment Groups

A. Piroxicam {P) Group

.
e

Schedule 1

Schedule 2

, Sthedule 3

Schedule 4

B. ASA Group _
' . 8:00 a.m.

Schedule: |
Schedule 2
Schedule 3

Schedule 4

. 8:00 a.m.,
(Breakfast)

Pl Cap.
ASA 2 Pbo.

P 2 Caps.

ASA 2Pbo. .

P 2 Caps.

ASA 2 Pbo.

P 2 Caps

ASA 2 Pbo.

- P 1 Pbo. -
ASA 2 Tabs.

P 2 Pbo. _
ASA 2 Tabs.

P 2 Pbo.
ASA 2 Tabs.

P 2 Pbo.

ASA 2 Tabs.

ki

12:00 nooh
Lunc

1 Pbo. .
1 Pbo.
2 Pbo.';

2 Pbo.

1 Tab.
1 Tab.
2 Tabs.

2 Tabs,

*

6:00 p.m.

e ————

10:00 p.m.

{Dinner) {Snack}
1 Pl;;. : 1 Pl;-c;.
1"Pbo. 2 Pbo.
| Pbo. 2 Pbo.
2950, 2 Pho.
6:00 p.m. ' ‘10:00 Em
1 Tab. I Tab.
1 T;I;. 2 T;Js.
1 TB-IJ. 2 T;;s.
2 T;l.:s.ﬁ i 2 T;;)s. .

Note: Cap = Active capsule

Tab = Active tablet -

Pbo = Placebo

AN
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APPENDIX VI

: Y
]
N

American Rheumatism Association Functional Class

Class I- .= Complege,

.Ability to carry 6ut all usual activities without

handicaps.

Class IT - Adequate_

Adequate for normal activities despite handicaﬁs of
, discomfort or limited motion at one or more ioints.r

-
&

Class III - Limited

p{mited only to 1ittfe or none of the duties of usual

occupation or self care.

Class IV - Incapacitated, largely or wholly bedridden, or confined to

" wheelchair with 1ittle or no self care.
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- . ' APPENDIX VII

Size of the Articulating Surfaces of Joints and Their Values Used
to Calculate Lansbury's Articular Index’3,75

N

Size of Value to

Articulating Calculate
Surface of Each Articular Index
Joint Number Joint (cmé) (Each Joint)
Temporo-mandibular 2 4 2
Acromio-clavicular 2 4 1
Sterno-clavicular 2 12 4
Shoulder .2 45 12
Elbows 2 52 12 ¢
Wrists -2 15 4
Metacarpal-phalangeal = L
{MCP) 5 4 1
Distal and proximal
- interphalangeal (PIP,DIP) 18 4 1
Hip 2 82 24
Knee 2 104 24
Ankle 2 35 '8
Tarsus 2 35 8
Bunion ‘ 2 8 2
‘Interphalangeal (IP) . 16 2 1
Sample Calculation:
, Joints Tender on

Passive Motion Yalue Total

.L - Sternoclavicular 1 x 4 4
R,L - Shoulder 2 x 12 24 .
R,L - Wrists 2 x 4 8 Articular Index =

3 MCP's 3x 1 3 107

4 IP's 4 x 1 4

L - Hip~ 1 x 24 24

R - Knee 1 x 24 24

R - Ankle 1x 8 8
L,R - Bunion 2 x 2 4

4 4 x 1 4

IP's
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APPENDIX VIII

Pefcentage Value offodtcome Measures Used to
Calculate Lansbury's Systemic Index’5

-

Morning Stiffness Pain Scale Grip Strength (Av) Articular Index Westergren ESR

S
Hrs % Scale % mmHg % % mm/hr %
0.25 1 1 3 300 0 5 1 10 0
0.4 2 2 6 290 1 10 2 15 2
0.5 3 3 9 280 2 15 3 20 * 3
0.75 4 4 12 270 3 20 4 25 5
1.0 6 5 16 260 4 25 5 30 7
1.5 9 6 19 250 5 30 6 35 8
2.0 11 *7 22 240 6 35 7 40 10
2.5 .14 8. 25 - 230 7 40 8 45 12
3.0 17 9 29 220 8 45 9 50 13
*3.5 20 10 32 210 9 50 10 - 55 15
4.0 23 11 35 Y200 10 55 11 60 17
4.5 26 12 38 - 190 -11 60 12 65 18
5.0 29 13 41 180 12 65 13 *70 20
5.5 31 14 43 170 13 70 14
6.0 34 15 46 160 . 14 75 15
6.5 37 16 50 150 15 80 16
7.0 40 + 140 16 50 18
7.5 43 130 17 *100 20
8.0 . 46 - 120 18 110 22
9.0 52 “110 19 120 24 ”
*100 20 130 26
90 21 140 28 )
- 80 22 150 30
70 23 160 32
60 24 170 34
50 25 180 36
40 26 190 38
30 27 200 40
210 42
220 44
240 46
Note: Each percentage value is given at one-fifth its true value so that a

Systemic Index may be obtained simply by adding up the percentage values.

- Since each percentage value given is one-fifth its true value, the 20
percent level represents the value assigned "100" in the original scheme.. These
values are denoted * and represent the average value of the measures as evaluated
in Lansbury's original population of untreated patients. .
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| APPENDIX IX

Pain Scale

- PAIN SCALE I have pain YES NO

Mark an X on the lige ihdicéting how much pain you have had within the

past 24 hours.

- ~mr-——<VERY SEVERE PAIN

iam— T

——~1——SEVERE PAIN

' —+—< MODERATE PAIN

— MILD PAIN

—+——<VERY MILD PAIN
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APPENDIX X

CaTcu]ation of the Power 6f the T-Test to Detect a Difference
Between Treatments

The "power" of a statistical test is defined as Fhe
probabi]ity'of:detecting‘a stgnificant difference at the predetermined
level of significance, "p". The power is calculated as 1—;! where/f5is
thé»‘ygerror", the chance of fihdiﬁg "no significant difference” Qhen,, , ?

indeed one does exist. That is, the chance of accepting a false null

hypothesis.’F D

To ca]cu1ate/d£ poputation parameters must be known,‘from
which:the upper 5% level of the population-is determined(1); then,
using parameters of the test'population, the portion of the curve
falling below the upper 5% level of the underlying popu1ation is

ﬂerror

depends on the study, but most commonly a 10-15% charce of accepting a

determined.(2) This i§'the “/5error". The acceptabl

false null hypothesis is reasonable.l02

4

A+4= population mean - (1) 720.05 = X1 £
(j4= population std. deviation YRR
Z9.05 = critical ratio
_ .when p =0.05 Z=1.65 (2) 7o = %o -¥i
X1 = value of population cutting T [ron
off upper 5% : CI>/ n

n

Z2 = critical ratio corresponding

to point of sample curve falling
below Xj 1-4&= area in tail of normal
| _distribution corresponding
to -
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APPENDIX X, continued

For the purposes of estimating the power of the t-test to
distinguish between two treatments yielding data such‘as_that gafhered
in this study, -the ﬁean change in disease activity during treatment withr
'"Entrophen', aqd fts standard deviation, represente€/4( and(jf

| respectively. (Table XVIII) ?2, the mean of the alternative _

- population, was aééigned a value of 1.7 timeixx,; since the ability of
the test to detect at Teast a 70% difference between treatments was
desired. ‘ :

Invariably, the value cufting off the upper 5% of the underlying
population inciuded (was greater than) the mean of the alternative
population, suggesting that there was a greater than 50% chance of being
unable to detect even a 70% difference between treatmenté'with this data

and study population (Table XVIII}. The ideal situation, and the

'situation represented by this study are illustrated below:

o ///

. ?% 5% /6(- ;22' 5%
/3 = 0.09 (9%) - 2 = 0.70 (70) '
Ideal Situation 1-/3.= 30% chance of
— : : detecting a significant
P= o0.05 difference

This Study (assumin? a
normal distribution
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APPENDIX XI

ESR (mm/hr): Original Data from 'Entrophen' Treatment

‘Patient Baseline Week 1 Week 2 Week 3 Week 4 Week 8 Week 12

125 33 . 22 24 N/A 35 'y
3 49 45 45 45 2 38 40
4 26 26 N/A |
5 29 29 30 22 23 29 16
6 23 23:.
7 -52 52 52 53 -
8 49 48 51 a4 33 33 39
9 27 - 2 24 24 19 20
10 42 44 2 NA 45 34 37
114 a7 48 - 46 a4 34 26
12 47 50 32 9 8- N/A 51
14 34 3 45 43 35
15 46 50 a8 N/A 46 a8

Mean 37.8 39.0 39.7 38.9 - 38.2 - 33.8 30.4

{(5.D.) (11.0) (10.6) (11.2) (12.0) {10.1) (8.1)  (11.9)

£

*Patients 2 and 13 did not try 'Entrophen'
N/A = Not available
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APPENDIX X1l

Morning Stiffness (Hours): Original Data from 'Entrophen’ Treatment

Patient Baseline Week 1 Week 2 Week 3 Week 4 Week 8. Week 12

Loz 21 0.75 0.26 - 1 1
3 Patient could not specify'&uratidn of morning stiffness
4 2 2 2
5 1 1 1.5 1 1 1 1
6 . 0.5 0. ‘
7.0 0 0 0 |
8 ' 0.5 0.5 0.3 0.25 0.2 0:2‘ 0.2
9 0 01 0.2 0.25 0.2 0.25 0.5
10 1.5 0.5 0.2 0.5 0.75 0.5 0.4
11 0.25 0 0.2 0.1 0.1 "0.1 0.1
12 0.1 1 11 0 1 1
14 4 -0 0.1 1 0.5
15 Patient could not specify a point when morning stiffness
ended
' Mean 1.08 0.65 0.65 . 0.54 0.38 0.60 0.60

‘(S.D.) (1.23) (0.77)  (0.69) (0.41) (0.35)_ (0.40})  (0.40)

*Patients 2 and 13 did not try 'Entrophen’
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APPENDIX XIII -

Pain Rating: Original Data from 'Entrophen' Treatment

Patient Baseline Week 1 Week 2 Week 3 Week 4 Week 8 Week 12

1 12.0 0.0 8.0 8.5 8.0 9.8 9.0
3 123 - 123 123 1.3 9.7 8.3 8.0
4 8.0 8.0 8.0 |
5 14.0 12,0  12.0  12.0  12.0  12.0  12.0
6 11.0 9.0 ‘
7 13.0° 1.5 1.5 9.5 )
8 9.0 10.0 8.0 6.0 40 . 5.0 4.0
9 8.0 15.0  11.0 7.0 7.0 7.0 8.0
10 12.0 10.0 5.0  12.0  12.0  12.0 11.0
11 12,0 0.0 4.0 60 4.0 8.0 4.0
12 5.0 - 7.0 7.0 8.0 - 6.0 8.0 3.0
14 4.0 0.0 0.0 4.0 4.0
15 6.0 8.0  10.0 8.0 - 8.0  11.0
Mean 9.1 8.4 8.1 8.0 7.5 9.5 7.3
{(s.D.} - (4.2) {4.1) (3.7) (3.2) (3.1) (2.3) (3.6)

_r

*Patients 2 and 13 did not try 'Entrophen’
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APPENDIX XIV

Average Grip Strength {mm Hg): Driginal -Data from 'Entrophen’ Treatment

Patient Baseline Week 1 Week 2 Week 3 Week 4 Week-8 Week 12

1 160 . 240 264 272 259 300 206
3. % 144 120 130 140 139 162
4 136 144 N/A | |
5 N/A 231 274 229 239 245 208
T 6 159 148
7 51 59 53 45
8 68 61 7% . 87 46 - 85 84
9 298 288 296 296 284 298 296
10 158 N/A N/A 172 184 149 155
11 63 90 72 73 10t 96 78
N 12 114 111 123 .12 117 139
,'iuf 14 101 110 108 92 106
15 182 170 152 166 - 146 111
. Mean 132.9 148 1533 1521  162.7 171.1 = 166.0
. (S.D.) (64.8) (72.4) (91.0}  (83.3) (77.0). (86.1) (71.3)

N

*ﬁatients 2 and 13 did not try ‘Entrophen’ '
N/A = Davis Bag Not Available
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APPENDIX XV

Tender Joints (Number): Original Data from 'Entrophen' Treatment

Patient Baseline Week 1 Week 2 Week 3 Week 4 Week 8 Week 12

1 28 .18 11 13 10 11 16
3 37 60 64 53 22 52 . 36
4 2 3. 2 | »
5 27 42 3. 4 25 29 18
6 2 2
7 34 20 21 20 :
8 8 6 7 7 7 3, 7
9 1w 6 5 6 36 6
10 34 55 14 46 57 46 33
11 39 13 12 13 7 7 13
12 13 13 19 14 12 12 12
14 21 75 8 . 6
N 15 11 9 7 s 7 8
Mean 22.8 21.1 167  21.1  15.6  19.3  17.6 .
(s.0.)  (12.6)  (19.1) (17.2) (17.9) (16.2) (18.4) (11.2) .’

-

4 -
ety -

'.’. -

*Patients 2 and 15 did not try 'Entrophen’
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APPENDIX XVI

Articular Index: Original Data from 'Entrophen' Treatment

Week 12_

1

~ T o B

0 o]
Y J

10
11
12
14
.15

Mean
. (s.D.)

106
166
36
167
188
136
47
12
176
182
32
ed;
51

105.2 -
(66.3) * (55.1)

80
141
40
139
161
117
61

168
114
24
41
47
87.6

58.
149

36
14]

123
38

7
112

36

42

“

71.8
(47.7)

53
133

187

125
42
10
177
113
47
a8
31

87.8
{61.4)

*Patients 2 and 13 did not try ‘Entrophen’

3 Week 4 Week 8
68 65
81 135
101 130
39 33
3 6
204 175
79 83
32 22
39
44 75
69.0 80.4

(55.4)  (56.9)

81 j
63

137

36

154
111
23 4

76.4
(54.5)
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APPENDIX XVII

Systemic Index: Original Data from 'Entrophen':Treatment

1

B W

()]

9
10
11
12
14

15

Mean
(S.D.)

89
115
65
NC-G
9
107
77
33
106
111
54
83
132
88.8

(28.2)

73
96
NC-G
86
81 -
NC-E
84
54
NC-G
56
65
33
136

81.2
(24.9)
A8

51
98
65

“*sswf{f;ﬁs

100
70
41

NC-G
71
61
49

139

74.9
{29.1)

49 NC-E
94 74
SR

07 ik
98

62 56
31 31
NC-E 107
70 60
112 58
63 53
NC-E '130
74.6 73.8
(26.2)  (31.3)

*Patients 2 and 13 did not try ‘Entrophen’

NC-G = Not Calculable - Grip Strength Missing

NC-E = Not Calculable - ESR Missing

58
77

83

54
27
99
71
NC-E

144

76.6
(34.7)

69
62

82

.52
33
92
61
48

62.4
(18.8)
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APPENDIX XVIII

ESR {mm/hr): Original Data from Pirexicam Treatment

Patient Baseline Week 1 Week 2 Week 3 Week 4 Week 8 Week 12

Az

1 29 728 30 37 36 28 26
2 .35 42 R . 46 49 50
3 40 34 42 44 42 48 N/A
4 44 2 8 W a4 38 42
5 17 17 21 19 27 37 ¢ 38
6 21 33 7/ f 26 26 18 -
7 s2 . s NA 52 51 )
8 *® 26 33 49 48 47
9 24 24 26 27 27 N/A - 27
10 40 47 44 43 48 2 @
1 37 30 41 35 N/A 40 44
12 50 49 52 51 51 50 - 50
13 38 43 45 38 50
14 N/A 50 43 |
15 40 50 53 40 48 44
Mean 35.2 38.4  40.9 - 39.4  41.8 . 40.5  43.0

(S.D.) (10.5) (;b;g) (9.5)  (9.9) (9.5} (10.2 (8.4)

$
N/A = Not Available
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APPENDIX XIX

s S . .
Morning Stiffness (Hours): Original Data from Piroxicam Treatment

)

, | | | | .

1

[pV]

£ W

10
11

12
13
14
15

Mean

(s.D.)

Patient Baseline .Week 1 Week 2 Week 3 Week'4d Week 8 Week 12
0.75° 0.5 1 0.75 1 0.5 0.5
3 2 2 1 1 1 2

Patient could not specify a duration of morning stiffness

0.5 0.5 0.5 0.5 0.5 0.25 0.:17

1 0.5 0.5 - 0.5 0.5 0.5  0.75

0.5 - 0.5 .05 0.5 0.5 0.5

2.5 . 2.5 . 2 2 2 2 0.75

0.1 - 0.1 0.1 0.1 0.2

0.1 0 0 0 ©0.25 0.2 0.1
0.3 0.4 0.4 0.4 0.4 0.2 0.25

0.4 0.1 0.1 01 0. 0.25 0.1
1 1.5 0 - 05 ° 4 0o -1
4 8 4 A1l Day A1l Day

2 A1 Day 1 - ”

Patient could not specify when morning stiffness endéd

1.24 2.35 0.95 1.70 2.04 0.55% 0.56

(1.24) (4.10) (1.14) (3.91) (3.92) - (9.88) (0.61)

.A11 Daj'= 14 hours for the purpose of calculating a mean

e ——
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Pain Rating: Original Data from Piroxicam Treatment

L N
Patient Baseline Week 1 Week 2 ‘week 3+ Week &4 Week 8 Week 12 _
1 9.0 8.5 8.5 8.5 8.5 = 8.5 8.5
2 8.3 8.3 8.3 7.4 12.4. = 7.4 7.4
3 12.0 8.0 8.0 8.0 8.0 8.0  12.0
4 8.4 43 8.3 8.4 8.4 4.0 4.0
5 13.0 9.0 9.0 9.0 7.0 11.0 10.0
6 C11.0 9.0 12,0 9.0 8.6 8.0
© 7 11.0 11.0 10.0 ‘f 10.0 12.0.° 5.0 5.0
-8 7.0 8.0 9.0 10.0 - 9.0
9. 0.0 12.0 11.0 4.0 . 7.0 1.0 7.0
10° 11.0 11.0 8.0 10.0 10.5 - 14.0 8.0
11 8.0 4.0 8.0 8.0 4.0 8.0 8.0
12 4.0 .5.0 4.0 1.0 2.0 4.0 8.0
13 8.0 ~ 12.0 8.0 11.5 16.0
14~ 40 . 8.2 4.0
15 10.6 9.0 ‘8.0 - 4.0 7.5 12.0
Mean 8.4 845 8.6 7.8 8.6 8.4 8.6

(s.D.) {(3.5) (2.5) (1.8) (2.9) (3.5) (3.2) (2.6)
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v - : 'APPENDIX XXI

Average Grip Strength {mm Hg): Original Data from Piroxicam Treatment

-

Patient Baseline MWeek 1 'Week 2 Week 3 Week 4 Week 8 Week 12

1 217 287 282 292 173 . 280 300
2 145 176 © 181 194 188 179 175
3 108 115 N/A 115 ° 114 114 98
4 138 112 122 126 141 158 89
5 208 - 291 - 254 274 279 228 261
6 130 161, 149 138 142 122
7 62 e 63 42 66 67 48
8 67 73 72 58 = 74 |
9 237 237 N/A 295 300 272 298
10 165 181 170 155 144 217 188
11 68 110 83 8 83 03 76
o | 1 105 139 137 127 125 105 114
13 56 48 64 33 40
14 76 - 68 76
15 95 132 136 177 . 145 119 -
Mean 125.1  146.1 137.6 150.8 141.7  162.8  164.2
(s.D.) (59.4)  (77.1) (70.6) (87.6)  (73.5) (71.7) (89.6)

N/A = Davis Bag Not Available



Tender Joints (Number):

- 142 -
'y

APPENDIX XXII

e b o ke A 4 s e =

Original Data from Piroxicam Treatment

Patient Baseline Week 1 Week 2 Week 3 Week 4 Week 8 . Week 12
1 12 7 9 9 5 3 5
2 11 5 9 7. 9 7 4
3 51 26 28 26 22 27 37
4 9 5 6 2 4 4 4
5 2 15 11 11 .16 13 10
6 27 30 32 33 34 33
7 36 19 18 16 17 14 15
5 . 6 6 8 7
9 12 10 9 9 8 13 6
/ 10 40 - 29 29 3. 39 " 39 42
11 22 6 10 11 ' 8 19 . 17
12 25 18 16 25, 14' 22 15
13 14 22 12 17 34
14 11 15 6
fs 13 9 7.9 6 12 |
Mean 20.8 14.8 13.9 15.2 15.4 17.2 15.5
(s.D.) (13.2) {8.9) (8.9) (9.6}

(12.4) - (11.3) (13.6)
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APPENDIX XXIII

Articular Index: Original Data from Piroxicam Treatment

Patient ‘Baseline’ Week 1 Week 2 Week 3 Week 4 Week 8 Week 12

1 66 54 26 - 26 15 20 31
- 2 n 8 54 0 61 - 32 60
3 133 97 55 101 80 107 117
4 84 45 47 40 44 44 41
5 155 44 86 85 97 .. 109 57 .
6 163 172 . 188 188 190 192
7 123 86 o5 88 111 195 84
. 8 37 4. M 43 39
9 36 12 11 21 22 40 8
10 155 ' 128 128 150 208 164 163
11 127 97 131 86 97 149 94
12 sl 32 39 . 8 37 64 19
13 83 104 75 88 152
14 58 89 58 |
15 77 83 59 72 66 99
Mean 95.9 72.8 74.0 80.9 87.1 92.9 67.4

(S.D.} ':(43.0) (44.8) (48.1)'. (45.6)  (60.4) (55.2) {#%.9)
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APPENDIX XXIV

Systemic Index: Original Data from Piroxicam Treatment

Patient -Baseline Week 1, Week 2 Week 3 Week 4 Week 8 Week 12

[

1 62 48 46 44 56 41 40
2 80 62 . 69 64 83 60 72
3 97 71 NC-G 76 71 78 NC-E
4 3 55 0 69 67 45 53
5 83 | 44 57 55 52 76 60
6 91 88 104 91 87 . 87
7 112 105 NC-E 10 108 NCE 74
8 57 64 73 8 74 _
5 19 52 NC-G 23 33 NC-E 30
10 91 87 78 90 106 96 80
11 84 57 83 72 NC-E 87 79
12 71 61 53 62 69 63 76
.13 99 141, 99 142 172
14 71 141 68 .
15 137 137 135 130 135 156,
"Mean 81.8 80.9 . 77.9 78.4 85.6 78.9 62.6
(S.D.) (26.6)  (34.5) (24.8) (31.5) (37.2). (32.6) (18.2)
NC-G = Not Calculabie - Grip Strength Misging

It

NC-E = Not Calculable - ESR Missing
4

.





