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Interaction of Indomethacin with
Furosemide

Timothy E. Poe, PharmD, Robert B. Scott, MD, and Julian F. Keith, Jr, MD
Winston-Salem, North Carolina

Indomethacin and other nonsteroidal anti-
inflammatory drugs (NSAID) are widely used for the
treatment of arthritis, gout, and pain. Although it has
been recognized that NSAIDs may cause fluid re-
tention, several investigators have also demon-
strated evidence of an interaction between
furosemide and indomethacin.12 Many of these
studies, however, have involved normal volun-
teers in controlled situations. The following report
demonstrates such an interaction in a patient with
congestive heart failure.

Case Report

A 75-year-old woman with a 10-year history of
congestive heart failure, sick sinus syndrome, mild
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Family and Community Medicine, Bowman Gray School of
Medicine, Winston-Salem, NC 27103.

aortic stenosis, gouty arthritis, anemia of chronic
disease, and status post left mastectomy for car-
cinoma was admitted to the hospital with a one-
week history of worsening congestive heart failure
that was not responding to outpatient manage-
ment.

The patient had experienced an attack of
gouty arthritis two weeks prior to admission and
had begun taking 25 mg of indomethacin three
times daily, which she had at home and had previ-
ously used for gouty arthritis. One week later the
patient consulted her physician because of in-
creased dyspnea on exertion and two-pillow or-
thopnea. Examination at that time revealed a
grade 2/6 murmur suggestive of aortic stenosis and
a grade 1/6 murmur suggestive of aortic regurgita-
tion, clear lung fields, and pretibial ankle edema
(1+). The liver was palpable 4 cm below the right
costal margin. No jugular venous distention was
noted. The patient’s dose of furosemide was dou-
bled from 80 mg each morning to 80 mg twice
daily. Over the next week the patient only lost 11b
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and her symptoms of dyspnea on exertion had
worsened. She continued to have severe or-
thopnea and was admitted for hospital treatment
of congestive heart failure.

The admission examination showed a white
woman in mild to moderate distress with a respira-
tory rate of 24 per minute and blood pressure of
140/66 mmHg. Pulmonary examination revealed
wet rales bilaterally. Cardiovascular examination
revealed a pulse rate of 60 beats/min. There was a
grade 2/6 to 3/6 murmur suggestive of aortic
stenosis, a grade 2/6 murmur suggestive of aortic
regurgitation, and jugular venous distention to the
jaw at 45 degrees. The hepatojugular reflex was
present, and the liver edge was 6 cm below the
right costal margin. There was pitting sacral
edema (1+) and pretibial and ankle edema (trace
to 1+). Findings of acute gouty arthritis had re-
solved.

Admission laboratory evaluation showed the
following: serum sodium, 141 mEq/L; potassium,
3.7 mEg/L; chloride, 96 mEq/L; BUN, 24 mg/100
mL; creatinine, 1.6 mg/100 mL; and glucose, 111
mg/lOO mL. A complete blood count disclosed a
mild anemia with a hemoglobin of 10.5 g/100 mL
and a white blood count of 6,100 mm3. The serum
digoxin level was within the therapeutic range at
1.6 ng/mL. Compared with x-ray films taken three
months earlier, an admission chest roentgenogram
revealed increased cardiomegaly and bilateral in-
terstitial edema. A 12-lead electrocardiogram was
essentially unchanged from a tracing done one
month prior to admission.

The patient was placed on a low-salt diet and
bed rest and her medications (digoxin, quinidine,
propranolol, colchicine, probenecid, imipramine,
ferrous sulfate, and diethylstilbestrol) were con-
tinued unchanged, except that the indomethacin
was discontinued. The patient’s hospital course
was characterized by rapid improvement over the
next 48 hours. The patient underwent a brisk di-
uresis with a net output of greater than one liter
each day and a documented weight loss from 169
Ib to 162.5 Ib. The patient’s murmur of aortic in-
sufficiency became barely perceptible. An
echocardiogram showed findings consistent with
moderate calcific aortic stenosis and only mild
aortic regurgitation. A carotid tracing was also
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consistent with predominantly aortic stenosis and
minimal aortic regurgitation. During the next two
days the patient’s weight decreased to 157 Ib, the
pulmonary rales cleared, the peripheral and sacral
edema resolved, and the liver edge was 4 cm
below right costal margin. At this point the patient
no longer complained of orthopnea or dyspnea.
After discussion of the risks involved, it was de-
cided not to rechallenge the patient with in-
domethacin. She was discharged on the fifth hos-
pital day.

Since the time of discharge the patient’s weight
has remained stable between 154 Ib and 158 Ib, and
her congestive heart failure has remained well con-
trolled without other changes in her medications.
The maintenance dose of furosemide was 80 mg
twice daily.

Comment

It is difficult to prove a drug interaction without
rechallenge; however, the temporal relationship
between the initiation of indomethacin and the pa-
tient’s weight gain and worsening congestive heart
failure provide strong evidence of a drug interac-
tion. Withdrawal of the indomethacin, while on
the same dose of furosemide, was followed by a
brisk diuresis and weight loss.

Prostaglandins have been shown to have potent
natriuretic effects in humans.3 Indomethacin and
the other nonsteroidal anti-inflammatory agents
suppress the synthesis of prostaglandins.l This
action may be responsible for the sodium retention
seen when the nonsteroidal anti-inflammatory
agents are used. Indomethacin and other agents
have been reported to interact with the natriuretic
effect of furosemide.145This might be anticipated,
since the ability of furosemide to increase renal
sodium excretion is speculated to be through in-
creased prostaglandin activity.16

The interaction between furosemide and in-
domethacin has been investigated in normal volun-
teers and patients with hypertension.1,79The bulk
of the evidence points toward prostaglandin inhi-
bition as the mechanism of interaction, rather than
pharmacokinetic interaction.78 Although there is
some evidence that the effect of indomethacin on
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the response to furosemide differed with the dose
of furosemide,9 case reports indicate little im-
provement with increased doses of furosemide in
patients taking the combination.45 This patient
failed to respond to an increased dose of
furosemide, but she had an excellent therapeutic
response to furosemide when the indomethacin
was discontinued.

It is interesting to note that the interaction of
nonsteroidal  anti-inflammatory  agents and
furosemide may not occur with all anti-
inflammatory agents. Diflunisal apparently causes
no deleterious effect on the action of furosemide. 0
Ibuprofen and naproxen, however, have been re-
ported to interact.5 Anti-inflammatory agents may
also antagonize the natriuretic effects of
hydrochlorothiazide and abolish the potassium-
sparing effect of spironolactone.6

The practice of using a combination of
nonsteroidal anti-inflammatory agents and diure-
tics appears to be more common than the reported
interactions. As with other drug interactions, this
interaction may not occur or be clinically signifi-
cant in all patients. Nevertheless, clinicians should
be aware of the potential problems, especially in
patients with congestive heart failure. Perhaps ill
effects of this interaction could be appropriately
anticipated and in most cases prevented.
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Toxic Shock Syndrome
Associated with Diaphragm Use

Lee Hyde, MD
Kingsport, Tennessee

Hymowitz1 has suggested that if toxic shock
syndrome23 is associated with the obstruction of
menstrual flow by tampons, the use of a dia-
phragm during menstruation should be associated
with the syndrome. Too few cases of this impor-
tant possibility have been reported24to establish it
in clinical consciousness or to decide whether
such a connection will require a change in instruc-
tions for use of diaphragms. The following case is
reported and discussed.

Case Report

Mrs. D. is an 18-year-old white woman, gravida
1, para 1, in good health prior to the episode re-
ported. She had a low transverse cesarean section
for fetal distress three months prior to admission
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ment of Family Practice, Quillen-Dishner College of Medi-
cine, East Tennessee State University, Johnson City, Ten-
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and had not yet resumed menstruation. Forty-
eight hours prior to admission, after unprotected
intercourse, she developed a vaginal discharge re-
quiring use of a pad. Twelve hours later she used a
diaphragm, left it in place overnight, and failed to
remove it the next morning. During the day pelvic
and lumbar pain developed, followed by vomiting
and a fever as high as 103°F. That evening,
12 hours before admission, the diaphragm was
removed with drainage of copious purulent dis-
charge. The edges of the diaphragm and the dis-
charge were blood streaked. She also developed a
diffuse macular blanching rash, sparing only the
circumoral region.

At the time of admission the following morning
her blood pressure was 60/0 mmHg; pulse, 180 beats/
min; and temperature, 102°F. Significant phys-
ical findings included the rash, conjunctivitis, a
pharyngeal infection, and a lack of adenopathy.
Pelvic examination showed a vaginal discharge, a
very tender, slightly enlarged warm uterus, and
normal adnexa.

Cultures of the vaginal discharge were positive
for Staphylococcus aureus, resistant to penicillin
and ampicillin, and sensitive to methicillin, cepha-
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