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ABSTRACT: Acute interstitial pneumonia or diffuse alveolar damage is uncom-
mon as an adverse reaction to carbamazepine therapy. We report the case of a 36
yr old woman, who developed respiratory failure after auto-intoxication with car-
bamazepine. Analysis, including bronchoalveolar lavage and lung tissue biopsy,
suggested diffuse alveolar damage due to carbamazepine.
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Carbamazepine is widely used in the treatment of
epilepsy, neuralgic pain and bipolar affective disorders.
The drug is a carbamylated iminostilbene, structurally
related to the tricyclic antidepressants [1]. A variety of
complications have been reported, including neurologi-
cal adverse effects, hypersensitivity with eosinophilia, vas-
culitis and systemic lupus erythematosus-like syndromes,
gastro-intestinal and hepatic side-effects, haematologi-
cal toxicity, cardiac toxicity, and renal, endocrinological
and psychic adverse effects [1, 2]. Pulmonary toxicity
is rare, but has been reported previously [3–9]. It occurs
mostly 1–3 months after introduction of the drug, and
is manifested by fever, dry cough and dyspnoea, with
or without skin rash and eosinophilia [3–9]. The chest
radiograph usually shows bilateral interstitial infiltrates
[3, 4, 6–9]; pleural effusion was reported once [9].

We report the occurrence of acute pneumonia after
ingestion of a massive dose of carbamazepine.

Case report

A 36 yr old Caucasian female was admitted to a local
hospital, after she had attempted suicide by swallowing
60 tablets of 200 mg carbamazepine, that had been pre-
scribed to her 9 yr old son, who suffered from epilep-
sy. Her medical history was unremarkable, except for a
hysterectomy. She smoked 25 cigarettes·day-1, the num-
ber of pack-years approximated 20.

At admission, 5 h after the ingestion, she was uncons-
cious. Neurological examination revealed a hypertonic
patient with areflexia, and intermittent extensor spasms.
After the usual emergency procedures including intuba-
tion and gastric aspiration, a chest radiograph, electro-
cardiography, and routine blood analysis were performed.
No abnormalities were found. The plasma level for car-

bamazepine was 85 mg·L-1 (therapeutic plasma level:
5–10 mg·L-1).

Despite haemodialysis, the patient developed progres-
sive respiratory failure 48 h after admission, and was
transferred to our hospital for mechanical ventilation.
Chest radiography showed confluent alveolar shadows
throughout both lungs (fig. 1) and high resolution com-
puted tomography (HRCT) showed extensive bilateral
ground-glass opacity, ill-defined small nodular opaci-
ties and a small amount of bilateral pleural effusion. No
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Fig. 1.  –  Chest radiograph 4 days after the first massive overdose
of carbamazepine showing confluent alveolar shadows throughout both
lungs.



bacteria were seen on Gram-stained preparations of
bronchoalveolar lavage fluid (BALF). Cultures of the
BALF and blood were negative. No additional BALF
analysis was performed on the minimal amount of fluid
obtained. In the serum, lactate dehydrogenase (LDH)
activity was increased to 1230 U·L-1 (reference range
200–450 U·L-1). Except for low protein levels (serum
albumin 19 g·L-1), all other laboratory tests were with-
in normal limits. Eosinophilia was not present.

Thirteen days after first admission, as the clinical sit-
uation did not improve, an open lung biopsy was per-
formed. Histologically, diffuse alveolar damage (DAD)
in the proliferative stage was seen (fig. 2). The patient
was treated with supportive care, and no steroids were
given. Nineteen days after admission, she was extubat-
ed. Three months later, lung function parameters were
within normal limits, the transfer factor of the lung for
carbon monoxide (TL,CO) was 61% of predicted, and
the specific diffusing capacity (KCO) was 62% pred.
Eight months later, the values for TL,CO and KCO were
improved to 77 and 98% pred, respectively.

Fifteen months after the first admission, the patient
was re-admitted to our hospital after a new overdose of
carbamazepine. The clinical features and course were
quite similar to the episode described above. The peak
plasma level of carbamazepine was 52 mg·L-1. Again,
haemodialysis was required. BALF analysis revealed a
total cell amount of 35.3×104 cells·mL-1; (reference
value for smokers 29.2± 3.3×104 cells·mL-1), with a pre-
dominance of neutrophils (89.4%; reference value for
smokers 1.2±1.6%) [10]. Again, serum LDH was incre-
ased (2160 U·L-1; fig. 3), with a predominant increase
of LDH4 and LDH5 isoenzymes in serum (LDH1 6.8%,
reference value 19–30%; LDH2 17.8%, reference value
32–48%; LDH3 21.9%, reference value 12–22%; LDH4
20.5%, reference value 4–11%; and LDH5 32.9%, re-
ference value 5–13%), as well as in the BALF (LDH1
3.6%, reference value 8–35%; LDH2 9.0%, reference
value 15–30%; LDH3 21.2%, reference value 22–30%;
LDH4 31.7%, reference value 14–27%; and LDH5
34.4%, reference value 6–14%). Again, serum protein
levels were low, with a serum albumin of 16.5 g·L-1.
During this episode of respiratory failure, the patient

was mechanically ventilated for 10 days. Corticosteroids
(prednisone 1 mg·kg-1) were started 7 days after the
overdose, and gradually tapered off over 10 days. The
patient declined psychiatric treatment, and left the hos-
pital 2 days after extubation. Further follow-up was
not possible.

Discussion

The patient presented in this case report, on two occa-
sions developed a life-threatening respiratory failure after
a single overdose of carbamazepine.

The mechanism of lung injury by long-term use of
carbamazepine has been suspected to be an immune-
mediated hypersensitivity, on the basis of in vitro lym-
phocyte-stimulation tests [11]. The mechanisms for
acute carbamazepine toxicity, however, are unknown.

In acute processes such as DAD, three stages can be
distinguished in sequence: the so-called initial, exuda-
tive and proliferative stages. KITSON and WAUCHOB [12]
reported pulmonary oedema after a massive overdose of
carbamazepine. They suggested that, in massive overdose,
the antidiuretic effect of the drug may be sufficient to
induce pulmonary oedema, a hypothesis supported by
their patient's low protein levels in blood. Our patient
also demonstrated low protein levels during each of the
two episodes, 66 and 96 h after ingestion, respectively.
Similar adult respiratory distress syndrome-like pictu-
res have been described following overdosage of amitri-
ptyline [13, 14], haloperidol [15], and after exposure to
propyl-thiouracil [16].

The histological examination of the lung biopsy spe-
cimen in our case revealed signs of an acute interstitial
pneumonia (proliferative stage), compatible with the re-
latively short time span (13 days) after the single expo-
sure to the toxic agent. In contrast, in three other case
reports describing histological examination, the tissue
was obtained by bronchial biopsy after an exposure of
3 months or more to carbamazepine [4, 8, 9]. The histo-
logical changes found in those cases of chronic carbam-
azepine dosage included chronic inflammatory infiltrates
with plasma cells [8] and eosinophils [4], interstitial fib-
rosis [4], and granulomas [9].
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Fig. 2.  –  Open lung biopsy specimen of a patient with carbamaze-
pine intoxication. Type II pneumocytes line the alveolar wall (closed
arrow heads). The interstitium shows a proliferation of fibroblastic
cells (open arrow head). The alveolar space is here filled with
macrophages. This picture is consistent with the proliferative phase
of diffuse alveolar damage. (Haematoxylin-eosin stain; internal scale
bar = 25 µM).
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Fig. 3.  –  Serum lactate dehydrogenase (LDH) activity pattern and
maximum serum carbamazepine levels in the presented patient who
attempted suicide twice with a single overdose of carbamazepine on
January 1, 1995 and July 28, 1996, respectively.   : LDH; ● : car-
bamazepine.



Our patient demonstrated high LDH levels in serum
during both episodes of carbamazepine overdosage (fig.
3). Elevations of the LDH activity in lung tissue and
serum, respectively, have been noted in many cases with
a history of exposure to pneumotoxicants [17]. Lung
parenchyma cells or local inflammatory cells including
alveolar macrophages and polymorphonuclear neutro-
phils may be a potential source of LDH release [18].
This local increase of the LDH level may result in lea-
kage of LDH from the pulmonary interstitium to the
vascular system.

In conclusion, acute interstitial pneumonia is an un-
common, but serious, adverse reaction to carbamaze-
pine. This case demonstrates that single exposure to an
extremely high dose may lead to a life-threatening res-
piratory failure with diffuse alveolar damage.
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