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CASE STUDY

Early-onset phenytoin toxicity mimicking a renopulmonary 
syndrome
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Adverse reactions to phenytoin have been described
since the introduction of this drug in 1936 [1–3]. Incid-
ence appears to be in the range of 1:1,000 to 1:10,000. The
reactions are mainly extrapulmonary, and include gingival
hypertrophy, fever, cutaneous reactions, lymphadenopathy,
hepatitis, splenomegaly and granulocytopaenia [2–4].   Ty-
pically, the reactions occur months to years after starting
the drug; they are not clearly dose-dependent. Pulmonary
complications have occasionally been described. We pre-
sent a case of acute lung injury accompanied by renal fail-
ure after only 4 days of phenytoin use.

Case report

A 32 yr old man with no previous medical history (apart
from smoking and an alcohol abuse of 6 units daily) was
admitted to the neurology department because of seizures
that developed 3 weeks after a head trauma due to a car
accident. On admission, the patient had no other com-
plaints. He had no pulmonary symptoms or any other phy-
sical sign or symptom. The chest radiograph was normal.
Phenytoin was started (loading dose 1,000 mg i.v. follow-
ed by 150 mg b.i.d.). After 4 days, he became febrile, dys-
pnoeic and developed renal failure. He also developed mild
haemoptysis. He was transferred to the medical intensive
care unit (ICU) on day 5. A renopulmonary syndrome such
as Wegener's granulomatosis or Good-pasture's syndrome
was suspected.

On admission to the ICU, body temperature was
38.8°C. There were no skin lesions or lymphadenopathy.
Chest examination revealed rates over both lower regions.
The chest radiograph showed diffuse alveolar/interstitial
infiltrates (fig. 1). There were no electrolyte disturbances,
serum urea was 18.5 mmol·L-1 (normal 3.3–6.7) and ser-

um creatinine 607 µmol·L-1 (normal 62–107). Liver func-
tion tests revealed: alkaline phosphatase 104 U·L-1 (normal
13–120); lactate dehydrogenase 492 U·L-1 (normal 114–
235); aspartate aminotransferase (ASAT) 39 U·L-1 (normal
0–40); alanine aminotransferase (ALAT) 44 U·L-1 (normal
0–30); gamma-glutamyltransferase 395 U·L-1 (normal 0–
65); and total bilirubin 17 µmol·L-1 (normal 3–26). Hae-
moglobin was 6.4 mmol·L-1 (9.6 on day 1), white cell
count was 11.6×109·L-1 (neutrophils 75.5%, lymphocytes
13.3%, monocytes 8.3%, eosinophils 2.8% and basophils
0%). Urinalysis showed elevated red cells (15–20 per
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Fig. 1.  –  Chest radiograph on day 5 showing bilateral alveolar/intersti-
tial infiltrates.
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high-power field) and leucocyturia (0–5 per high-power
field) but no casts. Urinary sodium excretion was 12 mmol·
24 h-1, creatinine 10.6 mmol·24 h-1 and proteinuria 0.6 g·24
h-1. 

Arterial blood gas analysis showed pH 7.42, arterial
oxygen tension (Pa,O2) 6.1 kPa, arterial carbon dioxide
tension (Pa,CO2) 3.6 kPa, bicarbonate 17 mmol·L-1 and
arterial oxygen saturation (Sa,O2) 84%. Additional blood
tests on day 5 revealed negative antinuclear-antigen, anti-
glomerular basement membrane and antineutrophilic cyto-
plasmic antigen (indirect immunofluorescence) serology;
C-reactive protein (CRP) rose from 1 mg·L-1 on day 1, to
97 on day 5; immunoglobulin (Ig)A, IgG, IgM, comple-
ment factors C3, and C4 were normal. Serology against
Legionella pneumophilia, Hantavirus, Mycoplasma, Chla-
mydia, and Coxiella burnetii was negative at admission,
and after 21 days. After taking blood and sputum cultures,
cefuroxime was administered for 4 days for possible aspi-
ration pneumonia. Cultures remained negative. On day 5,
a renal biopsy was performed which showed 14 glomeruli
with no signs of glomerulonephritis or vasculitis and nor-
mal overall histology. The tubuli showed no apparent chan-
ges. Immunofluorescence with polyclonal antibodies against
human globulin and complement factors were negative.
On day 8, the pulmonary infiltrates increased on the chest
radiograph and blood gases deteriorated. After orotracheal
intubation, bronchoscopy with bronchoalveolar lavage (BAL)
and transbronchial biopsy were performed. Gram-stain
and culture of the BAL fluid showed a low-density mixed
flora considered to be contamination by nonpathogenic
mouth flora. The lung biopsy showed swollen metaplastic
type II pneumocytes, interstitial fibrosis with lymphocytic
and plasmacytic infiltration at some places expanding in
the intra-alveolar space. There was no eosinophilic infil-

tration, vasculitis, or granuloma formation (fig. 2). Pheny-
toin was stopped on day 9, and prednisolone was started
at a daily dose of 100 mg i.v., after which the patient re-
covered. At day 12, the patient was weaned from the ven-
tilator. Renal failure improved from day to day and was
normalized on day 18. Six weeks after discharge, the pati-
ent had no pulmonary or other complaints, and the chest
radiograph and lung function tests were normal. Predni-
solone was gradually diminished and stopped over a 3
month period.

Discussion

Phenytoin, as a causal agent for the pulmonary and
renal failure in this patient, is very likely, although not
fully proven. The time course is very suggestive, and also
the rapid recovery after withdrawal supports this hypothe-
sis. Most other possible diagnoses seemed unlikely. There
was no positive sign of sepsis or aspiration. Serology rea-
sonably excluded other renopulmonary syndromes, vascu-
litis and autoimmune disease [5]. Positive evidence was
found in the lung biopsy which showed similar histology
as described in other patients with pulmonary toxicity
[6, 7]. The histology was not suggestive of viral/bacte-
rial infection or acute respiratory distress syndrome. In the
last 20 yrs, several cases of phenytoin-induced acute pul-
monary complications have been described [4, 8–10], of
which five were examined histologically [6, 7]. Biopsies
showed lymphocytic interstitial pneumonitis with or with-
out eosinophilia after 3 weeks to several years of phenytoin.
In two fatal cases, necrotizing vasculitis was described
[11]. Slowly progressive pulmonary toxicity, presenting
as radiographic parenchymal changes [12] or a reduced

Fig. 2.  –  Transbronchial biopsy taken on day 8 showing metaplastic type II pneumocytes, lymphocytic and plasmacytic infiltrates and interstitial
fibrosis. (Haematoxylin and eosin stain; internal scale bar = 25 µm).
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pulmonary diffusing capacity [13], is more common than
acute toxicity after long-term phenytoin therapy.

Renal failure has been described previously in com-
bination with multiorgan involvement in patients on phe-
nytoin [2, 9, 14, 16]. Histology has been described in a
few patients and the results were not uniform. Interstitial
nephritis with lymphocyte and plasmacyte infiltration and
IgG and IgM deposits along the tubular and glomerular
basement membrane have been observed [17, 18]. Antitu-
bular basement membrane antibodies and phenytoin as
an antigen were detected [14–18]. Recently, a phenytoin-
induced antineutrophil cytoplasm antibody (ANCA)-as-
sociated vasculitis was described [19]. In our patient,
resolution of the renal failure occurred before and was
completed after cessation of phenytoin. The lack of patho-
logical changes in the renal biopsy is surprising and may
suggest a toxic or haemodynamic mechanism as a cause.
Improvement of renal failure might in part be due to care-
ful treatment of haemodynamics and fluid balance. Our
patient had fever as the only hallmark of the anticonvul-
sant hypersensitivity syndrome. There was no skin rash or
lymphadenopathy. This demonstrates again that the clini-
cal expression of the anticonvulsant hypersensitivity syn-
drome can be very varied. The diversity might be a sign
that the anticonvulsant hypersensitivity is not a disease
entity. This is strengthened by the fact that several patho-
physiological mechanisms may be involved in this hyper-
sensitivity. Drug-specific T-cells [20], anticytochrome P450
antibodies [21], an inherited epoxide hydrolase deficiency
[22–24], and polyclonal antibodies to phenytoin [25] have
all been suggested to play a role in the hypersensitivity
syndrome. The very rapid time course in our patient does
not point to an immunological mechanism, unless the pat-
ient had been sensitized by unknown previous administra-
tion of phenytoin or by a related chemical compound.

This case illustrates that drug reactions can occur in
every patient, sometimes very early in the treatment course,
that they can mimic many other syndromes or diseases,
and that a classic pattern of hypersensitivity syndrome pro-
bably does not exist. Especially in the intensive care unit
with its high incidence of phenytoin use for convulsions,
and the frequency of co-morbid states, one should be aware
of the possible rapid onset and severe clinical pattern of
phenytoin toxicity.
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