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ease and the variable response of any given patient to
a particular therapy, it has been diff icult to prove that
proposition. The NSAID's currently in use modify or
diminish but do not arrest the inflammatory re-
sponse. If the disease remains active, damage to joints
is l ikely to continue, though possibly at a slower rate.
The exact mode of action of NSAID's remains un-
known; however. much information has accumulated
in the past few years that helps to explain their anti-
infiammatory, antipyretic, and analgesic effects as
wel l  as their  toxic i ty.3,4

Recent reviews have described the complex re-
sponse that characterizes inflammation induced by a
wide variety of stimuli.s.6 Most anti inflammatory
drugs appear to act on mechanisms that are common
to inflammation of many different causes.s'4 These
mechanisms include chemotactic stimuli, phagocyto-
sis, and the lysosomal release of enzymes, as well as
activation of the clotting, f ibrinolytic, kinin, and com-
plement pathways. Their interactions are i l lustrated
in Figure 1, which also shows some of the points at
which NSAID's may act. The init ial step shown in the
diagram involves a number of different cells and cel-
lular interactions that are sti l l  poorly delineated.
Some of them may be important sites for the action of
I'{SAID. In different tissues and kinds of inflamma-
tion, certain mechanisms may have more important
roles than others.

With the discovery that aspirin and other NSAID's
inhibit a step in the biosynthesis of prostaglandins,
knowledge of the part that these mediators play is
rapidly increasing. As shown in Figure 2, prcstaglen-
dins are products of several enzymatic reactions
beginning with arachidonic acid, which is released
from phospholipids through the action of a phospho-
lipase. The released arachidonic acid is rapidly con-
verted to several oxygenated products, one a cyclic
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-fl HE number of nonsteroidal anti inflammatory
I  druss (NSAID's) avai lable for  use in the Uni ted

States hai  t r ip led s ince they were last  reviewed here in
1974.' Although there are several uses for these drugs,
the rheumatic diseases remain the most common in-
flammatory conditions for which they are employed.
ìVIore than fifty antirheumatic compounds are cur-
rent ly under invest igat ion.2

The damage to joìnts rhat occurs in the rheumatic
diseases is related to the intensity of the inflamma-
tory process. T'hus, reduction of inflammation during
periods of disease activity should retard the rate at
which tissues such as articular carti lage are damaged.
Unfortunate ly, due to the unpredictable course of dis-
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Figure 1 .  Genera l  Scheme of  Mechanisms of  In f lammat ion.
The pr imary s t imulus may be in fect ion,  immune-complex
depos i t ion,  or  t rauma,  for  example.  The numbers bes ide the
pathways do not refer to a sequence of steps; rather, they are
potential si tes for the action of nonsteroidal anti inf lamma-
tory agents, and they indicate the fol lowing bibl iographic ref-
e rences :  one :  6 -9 ;  two :  8 , ' 10 ,  11 ; t h ree :  12 ;  f ou r :  13 ,  14 ;  f i ve :
15 ;  s i x :  15 ,  16 ;  seven :  6 ,  17 ,  18 ;  e i gh t :  12 ;  and  n ine :  19 ,20 .

endoperoxide whose formation is catalyzed by the en-
zyme cyclooxygenase (prostaglandin synthetase). The
end products of prostaglandin biosynthesis include
the prostaglandins, prostacvcl ines, and thrombox-
anes. These substances have been shown to be impor-
tant in platelet physiologyto and to modulate the
response of cel ls and t issues to many st imuli ,  in-
cluding the bacterial products, cytokines, and t issue-
f luid components generated in the course of the
in f l ammato ry  response .3 ' ó ' 2 r  Fe r re i r a  and  Vane
postu la te  that  prostag landins sens i t ize  b lood vessels  to
the effects of nrediators that increase permeabil i ty,
such as bradyk in in  and h is tamine.3 In  addi t ion,  they
seem to  augment  pa in  percept ion.3 .4

Prostaglandins are also invoived in the pyretic
response of man and animals. After the inject ion of
pyrogens, there is a r ise in prostaglandin in the cere-
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brospinal f luid that is prevented by pretreatment with
aspir in.r I t  is of interest that acetaminophen, which is
antipyret ic but not anti inf lammatory, blocks brain
prostaglandin synthetase in vitro but not that of pe-
r iphera l  t issue such as dog sp leen.s '22

In the generation of at least some of the endoperox-
ides by cyclooxygenase, the free radical,  superoxide, is
formed by the addit ion of an electron to free oxygen
molecules (Fig. 2). The superoxide is converted in
turn to the hydroxyl free radical.  Both of these strong
oxidizing agents appear to have a prominent role in
the t issue damage that  accompanies in f lammat ion. r2
These free radicals are also byproducts of the respira-
tory activi ty of neutrophi ls and macrophages during
phagocytosis, and of their response to chemotactic
s t imul i . t2  Stud ies by S imchowi tz  e t  a l .  have shown
that superoxide generation is inhibited by a number of
NSAID's at concentrat ions comparable to those
achieved therapeutical ly. 2r

The  i nh ib i t i on  o f  p ros tag land in  b i osyn thes i s
may only part ly explain the therapeutic effects of
ÌVSAID's .2 '24 Other  postu la ted mechanisms inc lude
interactions with the adenylate cyclase system. Indo-
methacin and some other NSAID's inhibit  phospho-
diesterase, thereby elevating the intracel lular con-
cent ra t ion o f  cyc l ic  AMP.2s Cyc l ic  AMP has been
shown to stabi l ize membranes, including lysosomal
membranes in polymorphonuclear leukocytes, thus
preventing the release of enzymes, which appear to
play a major role in the inf lammatory response. In ad-
dit ion, by decreasing lysosomal act ivi ty, cycl ic AMP
decreases superoxide generation by phagocytes.2ó
ìVfost of this work has been accomplished in vitro, and
i ts  appl icab i l i ty  to  natura l  in f lammat ion is  not  c lear .2 t

The fact that NSAID's are bound to serum
proteins may help to explain their effect iveness. Since
blood vessels in an inf lamed area al low high-
molecular-weight proteins to escape, NISAID's that
are associated with them may reach greater con-
cenrations in sites of inf lammation than are achieved
in normal extracel lular f luid. Once there and released
in the acidic inf lammatory environment, free mole-
cules penetrate the l ipid membranes of cel ls. Graf and
his co-workers have presented evidence that acidic but
not basic derivatives of I \TSAID's local ize in sites of in-
f lammation after parenteral administrat ion to labo-
ra tory  an imals .2s

Unti l  more is known regarding the response to
various phlogist ic st imuli  and the wavs in which such
responses dif fer, anti inf lammatory therapy wil l  re-
main relat ively nonspecif ic. Therefore, this review wil l
discuss the NSAIf) 's primari ly with regard to their
spec ia l  proper t ies ,  ac t ions,  and tox ic i t ies .

Serrcvr,erns

Aspir in remains the most commonly used anti in-
f lammatory drug. Because of i ts eff icacy, low toxicity,
and low cost ,  i t  i s  the s tandard against  which a l l  o ther
NSAID's  are measured.  I ts  va lue in  the t reatment  o f
rheurnato id  i i r thr i t is  was i ,ve l l  es tab l ished by the
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Figure 2 .  Scheme for  Prostag landin  B iosynthes is .
The enzyme cyclooxygenase catalyzes the reaction trans-
forming arach idonic  ac id  to  the endoperox ide compounds.
The formulas OH- and Or-  represent  superox ide rad ica ls ,

which are byproducts  o f  th is  react ion.
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studies of Fremont-Smith and Bayles2e and those of
Boardman and Dudley-Hart.30 There is less evidence
that aspir in has an effect on the extraart icular features
of  rheumat ic  d isease such as card i t is ,  myos i t is ,  or  se-
ros i t is .  In  systemic  lupus ery thematosus,  asp i r in  may
amel iora te  ar thr i t is  and seros i t is ,  but  the vascu l i t ic
complications caused bv immune-complex deposit ion
are probably not affected.

Aspi r in  inh ib i ts  the b iosynthes is  o f  prostag landins
by rneans of an irreversible acetylat ion and conse-
quent  inact ivat ion o f  cyc looxygenase,  in  cont rast  to
the action of the ne\À'er NSAID's. which are reversible
inh ib i tors . i ' '12  A l though most  ce l ls  can synthes ize new
cy 'c looxygenase,  p la te le ts  cannot ;  thus,  the acety la-
t ion of their microsomal enzyme lasts for the l i fe of the
p la te le t .  

- fhe 
ahr i l i ty  o f  asp i r in  to  acety la te  prote ins

may be one reason for i ts superiori ty as an anti-
inf lamrnatory aqent as compared with other sal icy-
late derivatives. However, acetylsal icyl ic acid, once
absorbed, is rapidly hydrolyzed by serum and hepat-
ic esterases.r3 It  is not known how much unhydro-
lvzed aspir in penetrates sites of inf lammation and
could  thus acety la te  enzymes or  o ther  prote ins in-
volved in the inf lammatory response.rn

I t  is  probable  that  asp i r in ,  as  rve l l  as  the o ther
NS, \ ID 's ,  inh ib i ts  in f lammat ion by o ther  pathways in
addi t ion to  in ter rupt ing prostag landin  b iosynthes is .2{
For example, sal icylate has been shown to act direct ly
as a scavenger of h1'droxyl radicals.15

The pharmacokinetics of sal icylates have become
clearer  s ince the prev ious rev iew of  NSAID's . t  The
n-retabol ic pathways fol low f irst-order and zero-order
k inet ics .16 ' i7  At  low doses,  increments  resu l t  in  propor-
t iona l  increases in  serum leve ls . rs  Th is  response occurs
becarrse at low doses most of the drug is converted to
sa l icy lurate  throuqh conjugat ion o f  sa l icy la te  wi th
qlycine and is subsequently excreted in the urine.
E iehty  per  cent  o f  a  dose is  metabol ized by th is  major

saturable pathu'ay. Therefore, when this pathwav is
saturated at  h igher  doses,  a  smal l  increase in  dose wi l l

result  in a relat ively large increase in the serum level.

Recent reviews have summarized the dif ferences in
metabol ism of  sa l icy la tes between heal thy  cont ro ls
and pat ients  wi th  connect ive-L issue d iseases such as
rheurnato id  ar thr i t is . r t  The vo lume of  d is t r ibut ion o f
druq appears  to  be smal ler  in  pat ients  'w i th  d isease
thzrn in  normal  sub jects .  Th is  may be due to  long-
term c l ruq inqest ion and var ia t ions in  to ta l  b ind ing of

drug in  bodv t issues.
: \sp i r in  tox ic i ty  takes manv fbrms.  A l l  I {SAID's ,  in -

cltrdins acetvlsal icvi ic acid, f f ia) '  induce hypersensi-

t iv i ty  react ions,  which are o f  two genera l  types.  Both
may be related to the inhibit ion of prostaglandin syn-
thes is . re  They are the syndrome of  asthmat ic  a t tacks
in patients rvith vasomotor rhinit is, nasal polyposis,
and bronchial asthma, and the syndrome of urt icaria
and angioedema. fhe authors of a recent review sug-
gest  that  a l l  inh ib i tors  o f  prostag landin  b iosynthes is
inc luce these react ions in  the appropr ia te  host .3e I t  is
o f  in teresr  that  sod i r . rm sa l ic r , ' la te .  a  rveak inh ib i tor  o f
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prostaglandin biosynthesis, does not precipitate
hypersensit ivi ty reactions of this type.oo Prostaglan-
din E2 is a bronchodilator. I t  stabi l izes histamine
stores in mastocytes and thus helps to inhibit  the in-

f lammatory response.3e In a susceptible person, the
result of the inhibit ion of prostaglandin biosynthesis

may be spontaneous degranulat ion of mastocytes with

release of histamine in the respiratory tract and skin,

leading to bronchoconstr ict ion and asthma as well  as

urt icaria.
f) irect toxic reactions are of several types. Sy*p-

toms of the ear in the form of t innitus or deafness are

usually an early warninq of toxici ty. Mil ler reported

the Boston Collaborative l)rug Survei l lance Pro-

gram's experience with aspir in- induced deafness.ar

Twenty-eight per cent of patients who took coated as-

pir in and 8 per cent who received plain aspir in tablets

had a loss of hearing while taking the drug. Al l

regained their hearing when the dosage was redtrced

or was discontinued. Because toxic manifestat ions are
related to levels of free drug, which vary inversely with

albumin levels, the administrat ion of aspir in to

patients with low albumin levels may result in mani-

festat ions of toxici ty at lower total serum concentra-

t ions.
Aspi r in ,  as  wel l  as  o ther  NSAID's ,  causes a t ran-

sient decrease in renal function.a2'43 This effect may

occur more often in patients with underlying renal

disease.oa'a5 The postulated mechanism is the inhibi-
t ion of the renal synthesis of prostaglandin, which
may be important in the autoregulat ion of renal blood
flow.a6,a7 Aspir in can also block the diuret ic effect of

spironolactone by inhibit ing i ts binding to the tubu-

lar -ce l l  receptor .4s
A voluminous l i terature has accumulated to explain

gastrointestinal intolerance to aspir in and the other

NSAID's .ae 'so Prostag landins appear  to  have impor-

tant effects on gastr ic physiology. They can inhibit
gastr ic acid secretion5l and may have an independent
cytoprotective role.52'53 T'he administrat ion of an ana-
logue of prostaglandin E, oral ly with aspir in has been

shown to reduce the severity of gastr ic ulceration.5s
This protective effect is not entirely related to the in-

hibit ion of acid secretion, because i t  is also found

when addi t iona l  ac id  is  g iven at  the same t ime.5a

Kauffman and Grossman postulate that the cytopro-

tect ive role may be mediated by prostaglandin st imu-
lat ion of the adenylate cyclase system, rvhich inhibits
qast r ic  ac id  secret ion.ss

Blood f low in the gastr ic mucosa is reduced by in-

hibitors of prostaglandin synthesis, and damage may

occur  in  re la t ive ly  ischemic areas where the d iss ipa-

t ion o f  asp i r in  is  s lowed.s0 '56 Al though the natura l  ro le

of  prostag landins in  gast r ic  phys io log l  i t -s t i l l - the

subject of" speculat ior:,  their inhibit ion by NSAID's

-uy b. a cause of gastr ic irr i tat ion. I t  is important

to note that the parenteral administrat ion of sal icy-

late may also cause gastr ic erosions.sT Nonacetylated

proc iucts ,  such as cho l ine sa l icy la te ,  cho l ine maqnesi -

um sal icvlate, ar-rci condensi l t ion products of acety' l-
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salicyl ic acid and acetaminophen or two sal icylate

molecules (salsalate), produce less gastr ic irr i tat ion

but are considerably more expensive and no more ef-

fect ive than buffered aspir in.5s'se Choline magnesium

trisal icylate taken twice dai ly provides adequate anti-

inf lammatory serum levels and is without aspir in's el-

fect on platelet cyclooxygenase.u0 It  appears to cause

less occult gastrointestinal blood loss than aspir in'

The frequency of dosage may enhance compliance by

patients; however. individual variat ions in absorption

may demand closer fol low-up of serum sal icylate

levels. Mielants et al.s7 compared the amount of gas-

trointestinal blood loss in patients with osteoarthri t is

given buffered aspir in, parenteral aspir in, or coated

aspir in. They found that of these, buffered aspir in

taken by mouth caused the greatest gastrointestinal

blood loss. However, the other two types of sal icylate

caused greater gastrointestinal blood loss than during

control periods when those patients were not recelv-

ing sal icylate.
The use of cimetidine with aspir in has been shown

to reduce the incidence of gastr ic erosions in animals

and man.ss'ér Cimetidine does not affect serum sal icy-

late levels. However, some as yet unanticipated tox-

ici ty might ensue from cimetidine during prolonged

therapy, which is required by patients with rheuma-

toid arthri t is. Furthermore, the addit ional medica-

t ion may increase problems with compliance. Aspir in

and the other NSAID's have relat ively l i t t le effèct on

the lower gastrointestinal tract in normal human be-

ings. 
-fhey 

may be helpful in the control of diarrhea

induced by rad ia t ion.ó2

Aspir in is clearly hepatotoxic in certain situations'

Early reports suggested that patients treated with

aspir in for rheurnatic t 'ever, . iuve ni le r l ieumatoid

ar thr i t is ,ór  syster r r ic  lupus ery thematosus,6a or  Rei ter 's

syndromeu5 al l  had a higher incidence of ahrnormal

results of l iver-function tests than did patients with

these diseases not treated with aspir in'  Later, case

reports described two patients without inf lammatory

diseases in whom l iver-enzyme abnormali t ies devel-

oped during sal icylate treatment.ó6 lnit ial ly, the dose

of aspir in was thought to be important. However,

O'Gorman and Koff67 described hepatotoxicity in

patients whose serum levels of sal icylate were less

than 25 mg per  100 ml .  Furs t  e t  a l .  repor ted in  a  le t ter

that of 28 normal volunteers given intravenous sodium

salicylate, 40 mg per ki logram of body weieht, and

later, in a second study, buffered aspir in by mouth,

nclne had l iver-enzyme abnormali t ies'68 Searnan and

P\otz'a followed 20 patients with rheumatoid arthri-

t is, 1ó with systemic lupus erythematosus' and three

normal persons, al l  given aspir in to produce morning

sal icylate levels between 25 to 30 mg per 100 ml. In

four patients with rheumatoid arthri t is, seven with

systemic lupus, and one normal volunteer of the total

of 49 patients, l iver-function tests gave abnorrnal

results. I t  appeared that the seven patients with

systemic lupus had a more rapid onset of enzyme ele-

vat ion.  B iops ies showed mi ld  tox ic  hepat i t is .  In  a l l

cases) either with reduction or cessation of the dose,

the enzymes returned to normal '  Biopsies when

repeated revealed more normal histology'

In chi ldren with rheumatoid arthri t is who are given

anti inf lammatory doses of sal icylate, abnormal re-

sults of l iver-function tests may occur with an inci-

dence that approaches 40 per cent.óe There are several

reports of acute hepatic necrosis in chi ldren who were

reòeiving usual theraBeutic doses of agpir in. This

event is usually assóóiated with severe encephalop-

athy and mimics Reye's syndrome.T0 In many cases'

but not al l ,  serum sal icylate levels were in the toxic

range. In some instances, an addit ional cause of

hepàtic necrosis may have been involved. Sal icylate

remains the mainstay of therapy for juveni le rheuma-

toid arthri t is, but i t  must be given under close obser-

vat ion.
When administered during pregnancy sal icylates

may reach substantial levels in the fetus. Birth def 'ects

have not been proved to occur more commonly in

women who used aspir in habitual ly during pregnan-

cv as compared with occasional users.Tr'72 However,

babies born to habitual users were smailer. No sub-

stantial experience has been reported regarding the

use during preenancy of ful l  therapeutic doses of

aspir in for rheumatoid arthri t is. 
' I 'here 

is experimen-

tai evidence in monkeys that high doses of aspir in may

be teratogenic.Tr Aspir in taken at term may delay the

onset of labor for three to 10 days,tt  and i t  has been as-

sociated with increased bruising of the newborn chi ld,

par t icu lar ly  when ins t rumentat ion was necessary '

The administrat ion of aspir in or indomethacin at

term to delay the onset of labor has been reported to

cause serious pulmonary vascular disease in the new-

born infant.Ta
ln summary, although sal icylates remain among

the most effect ive of the NSAID's, overt toxici ty or

poor tolerance may prevent their use bY a substa.nt ial

number  o f 'pat ients .  These prob lems have s t imulated

an intense ef ' fort to develop other anti inf lammatory

agents .

IxoounrHACIN

Although phenylbutazone is one of the more effec-

t ive NSAII) 's,zs' io i ts potential hematologic toxicity

has l in r i ted i ts  use. t7  As a resu l t ,  indomethac in  (F ig .  3)

has gradually replaced phenylbutazone in the treat-

ment of acute musculoskeletal disorders such as ten-

dinit is and bursit is. trauma, and other inf lammatory

arthropathies such as ankylosing spondyl i t is, Reiter 's

syndrome, psoriat ic arthri t is, and the arthri t is associ-

a ted wi th  enteropath ic  d iseases. t '

In addit ion to inhibit ing prostaglandin biosynthe-

sis, indomethacin has been shown to exert anti in-

flammatory effects in other ways. In rats, indometha-

cin interferes with the migration of leukocytes into

inf lammatory sites.3'7e In vitro, i t  is a potent inhibitor

of phosphodiesterase and thus increases intracel lular

concent ra t ions o f  cYc l ic  AMP.25

i ' I inkes et al.sO have postr- i lated that cvcl ic AN{P

Nlay 22,  i980
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Figure 3 .  The Indoleacet ic  Ac ids.
To lmet in ,  not  an indo leacet ic  ac id ,  never the less resembles

these compounds.

inh ib i ts  the phosphol ipase-mediated convers ion of
p la te le t  phosphoi ip id  to  arach idonate,  thus suppress-
ine the for rnat ion o f  prostag landins,  prostacyc l ines.
and thrornboxanes.  Clvc i ic  AN{P has a lso been shown
to s tab i l ize  lysosotna l  mernbranes in  po lymorpho-
nuc lear  leukocvtes and rnacrophages," '  tsoth  o f  these
; rc t ions should  decrease the generat ion o f 'superox ide
and hydrox,v l  rad ica ls .

lndomethacin is rapidl,v absorLred from the upper
gast ro in test ina l  t rac t  and may be ass imi la ted even
nrore quicki; ,-  rvhert qi 'u 'en as a rectal suppository.d' I t
is  h iuh ly  t ,ounc l  to  a I t rumin.  \ Ie tabol ism i r rvo lves
c lernet f ry la t ion and c ieacety la t ic rn  in  thc  l iver  wi th  sLrb-
sequer ì t  excret ion o f  inact ive nretabol i tes  and un-
r . :han i4ed drug in  the b i le  and ur ine.82 Because i ts  t r :x -
ici tv nray be i trcreased, indotnethar: in shouid bre given
cr , ru t ious ly  to  pat ients  wi th  l iver  d isease.  Probenec id

nrav inhibit  the renal excretion of unt:hanged ind<l-

methac in ,  thereby in t : reas ing seru ln  leve is .s i
[ndonrethacirr seerns to hal 'e a more prolorrged ac-

: rv i tv  than i ts  sr ì r l i rn  ha l f - l i fe  o f  tw<-r  hours  would  ind i -
( ; i te . r ( '  

' [ 'h is  
e l l 'e r : t  nray be par t l ; -  exp la ined by the

presence ot ' two "p t - ro ls"  r - r f  the drug.  Degradat ion and
excret ion take p lace l rom the J ; lasma pool ,  and t issue

stores re turn indomerthac in  to  the p lasma as the c i r -

cu la t ing c l rLrq is  metabol ized.so
l )esp i te  in i t ia l  repor ts  to  the r :ont rary .85 inc iometh-

;rcin appears to be effect ive in patients who have rheu-

rnatoicl arthri t is.só [ lowever, the doses that produce

hcne[ i ts  e t l r ia l  to  asp i r in 's  in  rheumato id  ar thr i t is  are
larqe and frequentlv procluce conrparable side effects.
' l '<-r 

rei ieve rnorninq st i f fness in patients with rheurna-

toid arthritis, Huskisson recommends the use of indo-
methacin at night together with other daytime
therapy.se 

' fhis 
use of indomethacin with sal icylate

appears to be successful,  but confl ict ing data indicate

that concomitant aspir in therapy may interfere with

the absorption or anti inf lammatory activi ty of indo-

methacin.sT Indomethacin is equal to phenylbuta-
zone and more effect ive than aspir in in patients who

have anky los ing spondy l i t is .Ts
Indomethacin in doses of 100 to 200 mg per day for

several days is the treatment of choice for acute gouty

arthri t is, part icularly during the f irst 18 to 24 hours

after the beginning of an attack.88 In low doses, 25 mg

twice dai ly, i t  can be used as prophylaxis against gout

i f  colchicine is not tolerated.
fhe effect of indomethacin in primary osteoarthri-

t is of the hip is remarkable and remains unexplained.
()steoarthri t is in other joints does not appear to be as

responsive, and other NSAID's do not provide as
much benefi t . 'e Although pain may be rel ieved over

prolonged periods while the patient is taking indo-

methacin, the anatomic progression of the disease is

not  s lowed.no
Indomethacin is useful in the control of fever in

patients with lymphoma, the symptoms associated
with postcardiomyotomy syndrome, and other non-

specif ic inf lammatory reactions.el Recently, indo-

methacin, as well  as other f* iSAID's, has been used

in experiments in vitro to inhibit  mucosal prostaglan-
din biosynthesis, which may contr ibute to the patho-

genesis of diarrhea in ulcerative col i t is.e2
Cìastr i t is and gastr ic ulceration are the major com-

pl icat ions of indomethacin therapy.e3 Boardman and

Dudley-Har t  found that  in  10 per  cent  o f  228 pat ients

s iven indomethac in ,  ind igest ion,  nausea,  or  ep igas-

tr ic pain developed within the f irst few weeks after the

start of therapy.no Several cases of toxic hepati t is as-

sociated with indomethacin administrat ion have been

re por ted. i  "
Headache occurs in 50 per cent of patie nts when the

total dose exceeds 100 mg per day. Other central-

nervous-system rnanifestat ions are dizzrness, confu-

sion, depression. drowsiness, hal lucinations, deper-

sonai izat ic ln  react ions,  se izures,  and syncope.ea I r t

susceptible persons these symptoms may occur after

ingestion of a single 25-mg capsule. Corneal deposits

have been repor ted.ns
lndomethacin has a number of effects on renal func-

t i<ln. l t  causes a transient r ise in blood urea nitrogen

anc l  c reat in ine,  poss ib ly  due to  inh ib i t ion o f  prosta-

g landin  svnthes is  in  the k idney,  but  in  pat ients  wi th

diminished qlomerular f i l t rat ion from congestive heart

fai lure. severe azotemia may result.as Hyporeninemia

and consequent hypoaldosteronism may develop in

patients treated with indomethacin, and the renin re-

sponse to furosemide administratron is inhibiteC.e6'e7

As a result.  indomethacin has been used, with some

success, to treat Bartter 's syndrome.es Unfortunately,

this use has been complicated in some patients by the

occurrence of  pseudotumor  cerebr i 'oe 
' [ 'he 

mechanism
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responsible for the condit ion is not known. Lee et al.

reported a case of severe hypertension in a patient

wÈo took indomethacin concomitantly with phenyl-

propanolamine. roo^ 
The use of indomethacin in chi ldren was curtai led

in 1967 on the basis of a report that i t  might impair re-

sponses to  in fect ions,  w i th  ser ious consequences-r0r

Such f indings have not been reported since. Indo-

methacin has assumed a prominent place in the

therapy of various inf lammatory condit ions and osteo-

ar thr i t is .
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