CASE REPORT

Hydrochlorothiazide-induced
acute pulmonary edema
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m Hydrochlorothiazide-induced acute pulmonary edema has been reported rarely. Despite the frequency of
hydrochlorothiazide use and the potential for this life-threatening side effect, it has received little organ-
ized attention in the literature. Treatment of the syndrome involves supportive therapy. The authors pre-

sent a case report and review the 16 previously described cases.
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CUTE noncardiogenic pulmonary edema as-
sociated with hydrochlorothiazide use is a
severe, life-threatening clinical entity that
has rarely been described. Since it was ini-
tially described by Steinberg in 1968,! a total of 16 cases
have been reported.'> Despite the widespread use of hy-
drochlorothiazide and the potential seriousness of this
reaction, it has received remarkably little attention in
the literature. We describe a case of hydrochlorothi-
azide-induced acute pulmonary edema and review the
available experience. Table 1 presents the clinical fea-
tures of all 17 patients described to date. Acute noncar-
diogenic pulmonary edema should be considered in the
differential diagnosis in patients with bilateral pulmo-
nary infiltrates and exposure to hydrochlorothiazide.

CASE REPORT

A 57-year-old woman arrived at a community hospi-
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tal emergency room on March 3, 1988 with acute onset
of shortness of breath, chills, nausea, loose stools, dizzi-
ness, and weakness. She had an unremarkable medical
history. She reported having taken a single 50-mg tablet
of hydrochlorothiazide 1 to 2 hours prior to the onset of
symptoms and arrival in the emergency room. She had
taken hydrochlorothiazide a total of three to four times
since December 1987, for symptomatic treatment of
ankle edema. On one occasion, in February 1988, after
having taken a single tablet of hydrochlorothiazide, she
noted chills, dizziness, and abdominal cramps, all of
which were self-limited and for which she did not seek
medical attention.

The patient was cyanotic, in moderate respiratory dis-
tress, alert, and oriented. Blood pressure was 60/0
mmHg, pulse 100 beats per minute, temperature 101 °F
(38.3 °C) rectally, and respiratory rate 20 breaths per
minute. Neck veins were flat and cardiac examination
revealed sinus tachycardia at a rate of 100 beats per
minute, without murmurs or gallop. Lung examination
revealed bibasilar rales. Extremities did not show club-
bing or pedal edema.

A chest radiograph on admission (Figure 1) showed
bilateral interstitial infiltrates without cardiomegaly. An
ECG was normal. Initial arterial blood gases on 10 liters
face mask showed a pH of 7.37, PO, 65 mmHg, PCO, 27
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TABLE 1

CLINICAL FEATURES OF 17 PATIENTS WITH HYDROCHLOROTHIAZIDE-INDUCED ACUTE PULMONARY EDEMA

Prior Pulmonary
hydrochloro- artery wedge
Case Ingestion to thiazide Duration of ~ Mechanical  pressure
No. Author Year  Age/Sex symptoms (min) exposure? illness (days)  ventilation ~ (mmHg) Comments
1  Steinberg' 1968 44/F 45 N 2 N N/A
2 Steinberg' 1968 65/F 15 N 1 N N/A
3 Weddington etal> 1973 39/F 30 Y 6 N N/A
4 - Beaudryand 1973 32M 60 Y 5 N N/A Rechallenged in hospital;
Laplante® recutrence of symptoms
5  Farrell and
Schillaci? 1976 42/F 45 Y 1 N CVP-7
6 Belland
Lippmann® 1979 56{F 20 N 3 N N/A (See text)
7  Gould et al® 1980 67/F 30 Y 1 Y 12
8 Dorn and
Walker? 1981 66/F 60 N 4 Y 11
9 Carlson et al® 1981 44/F 30 Y 7 N 4
10 Prupasand
Brown® 1983 50/F 150 Y 4 N N/A
11 Piperetal® 1983 62/F N/A Y N/A Y N/A (See text)
12 Wagner" 1983 50/F 60 N 1 N N/A
13 Levay? 1984 70/F 30 Y 2 N 9
14  Kounis et al? 1986 50/F 10 Y 3 N N/A Skin testing suggested
immediate hypersensitivity
15  Alted etal® 1987 55(F 60 N 4 Y 10 Rechallenge; required
mechanical ventilation
16  Klein'® 1987 56/F 30 Y 8 Y 15 Rechallenge; required
mechanical ventilation
17 Current case 1989 57[F 90 Y 4 N N/A

Y = yes; N = no; NfA = not available; CVP = central venous pressure

mmHg, and bicarbonate level of 16 mEqg/L. Other
laboratory values were as follows: hemoglobin, 14.7
g/100 mL; hematocrit, 44.7%; leukocyte count
4200/mm?* with 60% neutrophils, 5% band forms, 32%
lymphocytes, and 3% monocytes. Serum chemistry
values were normal.

A two-dimensional echocardiogram was normal, as
were serial ECG and cardiac enzyme studies. Blood,
sputum, and urine cultures were negative. All serologic
studies were normal, including Mycoplasma and
Legionella titers, fungal titers, and a hypersensitivity
pneumonitis screening panel. Complement studies and
collagen vascular studies were normal.

The patient was treated supportively with dopamine,
dobutamine, and hydration. She responded rapidly;
within 48 hours she was asymptomatic and a chest
radiograph showed marked improvement. She did not
require mechanical ventilation. She was discharged on
March 9, 1988.

On a follow-up outpatient visit, the chest radiograph
and pulmonary function survey were normal. Arterial
blood gases on room air showed a PO, of 92 mmHg and
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PCO, of 33 mmHg. A scratch test using a preparation of
50 mg hydrochlorothiazide and 10 mL normal saline did
not reveal evidence of immediate hypersensitivity to the
drug.

Cellular immunologic studies, using controls, were
performed on the patient’s blood mononuclear leuko-
cytes (MNL) to determine if there was evidence of cell-
mediated hypersensitivity to hydrochlorothiazide. The
lymphocyte transformation test was performed as de-
scribed previously.’® Briefly, 2.0 x 10° MNL were cul-
tured in each well of microtiter trays in 0.2 mL RPMI
1640 medium supplemented with 10% human AB
serum, penicillin-streptomycin, and L-glutamine
(GIBCO, Grand Island, NY). Each variable was tested
in four replicate wells. The variables were MNL cultured
in medium alone; in the presence of eight different con-
centrations of hydrochlorothiazide (10! to 10 mg/mL);
and in the presence of the T-lymphocyte mitogen,
phytohemagglutinin (PHA) (250 pg/mL). Cells were
cultured for 4 to 7 days with inclusion of 1 pCi (3.7 x 10
Bq) tritiated thymidine (Amersham, U.K.) for the last
20 hours of culture. All cultures were harvested onto fil-
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ter paper with an automated cell harvester. Radioactive
contents of filter papers were determined by addition of
scintillation fluid and quantitation in a liquid scintilla-
tion counter. Results were compatible with intact cell-
mediated immunity (normal PHA) and absence of hy-
persensitivity to hydrochlorothiazide.

Supernatant fluids from the patient’s leukocyte cul-
tures were analyzed for content of soluble interleukin 2
receptor, a marker of T-lymphocyte activation.'” The
assay used was a sandwich-type enzyme immunoassay
that was carried out according to the manufacturer’s in-
structions (T Cell Sciences, Cambridge, MA). The sen-
sitivity of the assay is 50 units soluble interleukin 2 re-
ceptor/mL. The results confirm the lymphocyte
transformation test results and are compatible with in-
tact cell-mediated immunity (elevated response to
PHA) and absence of response to hydrochlorothiazide.

DISCUSSION

Hydrochlorothiazide, a benzothiadiazide diuretic, is
an agent widely used for the treatment of hypertension
and congestive heart failure.'® A hydrochlorothiazide-
containing preparation was the second most commonly
dispensed drug for all new and refill prescriptions in
1987." In the same year, hydrochlorothiazide itself was
the sixth most commonly dispensed generic drug."

Hydrochlorothiazide-induced pulmonary edema, in
its full-blown presentation, appears to have a very dra-
matic and acute onset, with an average interval of 50
minutes from drug ingestion to onset of symptoms.
Dyspnea is a nearly universal symptom, having been pre-
sent in 16 of 17 patients. However, the systemic nature
of this reaction is evidenced by the fact that fever (pre-
sent in 6 of 17 patients), chills, and gastrointestinal
symptoms (8 of 17 patients) were often present. The
mean age of the group is 54 years. The preponderance of
women (16 of 17 patients) was impressive; this feature
has not, to our knowledge, been pointed out in previous
studies.

On presentation, patients have been acutely ill with
hypotension and hypoxemia. No peripheral eosinophilia
has been reported to date. Chest radiographic studies
characteristically have shown bilateral diffuse pulmo-
nary infiltrates, usually without cardiomegaly. In seven
reported cases where hemodynamic parameters were
available, findings supported a noncardiogenic etiology.
Five of 17 patients required mechanical ventilation for a
mean of only 2 days. Despite a typically serious condi-
tion on presentation, most patients recovered rapidly
and chest radiographs and PO, values normalized in a
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FIGURE 1. Chest radiograph at admission, demonstrating
vascular congestion and bilateral perihilar infiltrates.

mean of 5 days. Therapy was usually supportive for the
circulatory and ventilatory failure. However, in several
instances, corticosteroids were used empirically as
well.*>1 No fatalities were reported among the 17 cases.

Hydrochlorothiazide-induced acute pulmonary
edema appears to be specific for hydrochlorothiazide
alone, and has not been described with other thiazide
preparations. This syndrome has occurred with or
without prior exposure to the drug; in 6 of 17 patients,
the syndrome occurred on first exposure to the drug, in 7
of 17, there was evidence of prior occasional use of hy-
drochlorothiazide associated with very mild symptoms,
which were usually self-limited. This entity has not been
seen in patients receiving chronic daily therapy with hy-
drochlorothiazide, but rather in patients receiving inter-
mittent therapy.

The pathogenesis for hydrochlorothiazide-induced
pulmonary edema has been the subject of speculation in
the various case reports, without general agreement.?
Farrell and Schillaci* postulated an immune mechanism
mediated by an antigen-antibody reaction causing en-
dothelial damage. Bell and Lippmann,’ who described a
patient with hydrochlorothiazide-induced pulmonary
edema with no prior exposure to hydrochlorothiazide,
performed in vitro lymphocyte transformation tests and
postulated a nonimmune idiosyncratic mechanism.
However, Piper et al'® described a patient in whom the
lymphocyte transformation test was consistent with an
immune basis. Our findings echo those of Bell and Lipp-
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mann.’ In vitro lymphocyte transformation testing,
along with soluble interleukin 2 receptor assay, both per-
formed with control lymphocytes, did not suggest hyper-
sensitivity to hydrochlorothiazide in our patient. The
reason for the variability among these case reports is not
clear. Potential explanatijons include variations in the
diluents that are used to prepare the hydrochlorothi-
azide moiety itself. Variability in the reagents used to
perform the lymphocyte transformation test could also
confound the findings. Since this test was performed in
only 3 of the 17 cases reported, it is difficult to make de-
finite conclusions regarding a possible immune mecha-
nism. .
None of the patients had undergone bronchoalveolar
lavage or lung biopsy, either transbronchial or open lung
biopsy, during the acute episode. Such data might offer
additional insight into the pathogenesis of this entity.
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In summary, we have described a patient with hy-
drochlorothiazide-induced acute noncardiogenic pul-
monary edema and reviewed 16 previously reported
cases. Noncardiogenic pulmonary edema is a very un-
common side effect of hydrochlorothiazide use, but rep-
resents a potentially life-threatening problem. This en-
tity needs to be considered in the differential diagnosis
in patients with bilateral pulmonary infiltrates and ex-
posure to hydrochlorothiazide. This may occur with or
without prior hydrochlorothiazide exposure. The
presentation is usually dramatic and life-threatening.
Treatment involves supportive therapy and, most impor-
tantly, avoiding future therapy with hydrochlor-
othiazide. The pathogenesis of hydrochlorothiazide-in-
duced acute pulmonary edema is not clear, but is likely
idiosyncratic.
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