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Case Report
Leukemoid reaction secondary to hypersensitivity
syndrome to phenobarbital: a case report
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Abstract: The most important adverse effects of phenobarbital, an anticonvulsant drug, are behavior and cognitive
alterations. Hypersensitivity syndrome caused by phenobarbital presenting with a leukemoid reaction is a rare side
effect, which is rarely ever reported and needs to be known. We report on a 27-year-old Chinese woman who expe-
rienced hypersensitivity syndrome three weeks after the initiation of phenobarbital. The patient developed fever,
skin rash, face swelling, lymphadenopathy, myalgia, hepatitis, eosinophilia, atypical lymphocytes and leukocytosis.
Along with the pathological progress of the disease, the patient noticed a gradual exacerbation of her symptoms.
And the highest leukocyte count was up to 127.2 x 10%/L. After discontinuing of phenobarbital and administration
of methylprednisolone combined with the intravenous immunoglobulin shock therapy, all initial symptoms improved
and the leukocyte count normalized. This case is reported because of its rarity of the leukemoid reaction secondary

to hypersensitivity syndrome to phenobarbital.
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Introduction

Phenobarbital (PHB) is effective in a wide vari-
ety of seizures and it is still a first line drug for
treatment of status epilepticus. The most
important adverse effects of PHB are behavior
and cognitive alterations. In developing coun-
tries, despite its adverse effects, PHB is used
widely because of its cheapness [1].

Hypersensitivity syndrome (HS) is a partially
understood disorder, with serious idiosyncratic
drug reactions that most commonly develop
2-6 weeks after exposure to antiepileptic drugs,
sulfonamides, nonsteroidal anti-inflammatory
drugs, corticosteroids, and allopurinol [2]. This
reaction typically presents with fever, skin rash,
lymphadenopathy, hepatitis, eosinophilia and
atypical circulating lymphocytes. Other clinical
manifestations such as facial edema, myalgia,
nephritis, and leukocytosis also may be includ-
ed [3, 4]. Antiepileptic drug induced hypersen-
sitivity syndrome is a rare side effect of aromat-
ic anticonvulsive drugs (e.g., PHB, phenytoin

and carbamazepine). The drugs implicated
most frequently are carbamazepine and phe-
nytoin [5], but the reports of hypersensitivity
syndrome to PHB are uncommonly seen.

Hematological abnormalities may occur as part
of PHB hypersensitivity but leukemoid reaction
secondary to hypersensitivity syndrome to PHB
is very rare. There was a case of hypersensitiv-
ity to PHB with the highest leukocyte count of
50.8 x 10%/L and it was probably a leukemoid
reaction secondary to hypersensitivity to PHB
[6]. We report the explicit case of a 27-year-old
Chinese woman who experienced hypersensi-
tivity syndrome three weeks after the initiation
of PHB associated with leukemoid reaction with
the highest leukocyte count up to 127.2 x
10%/L.

Case present

A 27-year-old woman presented to the derma-
tology department with a 1-week history of gen-
eralized erythema, scaling and swollen face
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Figure 1. The number of white blood cells (WBC), lymphocytes (LYM) and eosinophils (EO) during the hospitalizing.

and 5-day history of fever following three weeks
of PHB 100mg at bedtime for epilepsy. The
patient was diagnosed with epilepsy in 2005
and had received valproic acid for 5 years.
Recently, the effect of valproic acid treatment
was weak. So she was started on PHB instead
of valproic acid 100mg daily one month ago.
One week prior, she had been seen by a private
practitioner for pruritic erythema on face and
hands. With unknowing treatment, the patient’s
condition got worse, and the erythema spread
to a total body rash. Five days prior, she stated
to have a fever (39.4°C) and had myalgia.
Suspecting of drug allergy to PHB, PHB was
stopped by an outside hospital. During five-day
hospitalization in the outside hospital with
treatment of oral methylprednisolone 80 mg
daily (other drugs were unclear), there was no
sign of clinical manifestation recovering. She
came to our dermatology department with
fever, persistent rash, myalgia, malaise, and
swollen face. No history of measles or pertus-
sis etc. and no contact history with tuberculosis
or other infective diseases. Her past medical
history had been unremarkable. No history of
operation, trauma and blood transfusion. And
she denied having any known drug allergies
and using tobacco, alcohol, or i.v. drugs.
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On physical examination, temperature was
39°C, pulse 98 beats per minute, respirations
22 breaths per minute, and blood pressure
110/80 mmHg. The patient appeared acute
facies and bad state of mind. The skin revealed
a diffuse maculopapular erythematous erup-
tion with scales. Pitting edema of face was
obvious. Superficial lymph nodes were found
enlarged in her neck, but no flare tenderness
and no pain. And there was no hepatospleno-
megaly. Systemic examination did not reveal
any abnormalities.

Laboratory investigations revealed a white
blood cell (WBC) count of 24.7 x 10°/L (neutro-
phils, 35.6%; lymphocytes, 11.4%; monocytes,
3.6%; eosinophils, 42%; basophils, 1.6%). The
patient's liver enzymes were elevated (AST,
85.0U/L; ALT, 244.5U/L). The serum total biliru-
bin (TBILI) was 28.2umol/L and the direct biliru-
bin (DBILI) was 15.6umol/L. The serum total
protein (TP) was 51.8g/L and the albumin (ALB)
was 21.8g/L. Outcomes of tests on liver virus
and human immunodeficiency virus were nega-
tive. Otherwise, the red blood cells and plate-
lets stool, routine and urinalysis, renal function
test etc. were normal. Chest X-ray was normal
but abdominal ultrasound examination
revealed splenomegaly.
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During her hospital stay, along with the patho-
logical progress of the disease, the patient had
indirect fever and the patient noticed a gradual
exacerbation of her rash with diffuse rubeosis
and large desquamation of the whole body
skin. The edema of face was more significant.
And her epilepsy frequently attacked. At this
time, the WBC count was up to 127.2 x 10%/L
(neutrophils, 28.9%; lymphocytes, 38.8%;
monocytes, 1.4%; eosinophils, 17.2%; baso-
phils, 5.4%) (Figure 1). Owing to her massive
WBC, our patient underwent bone marrow biop-
sy to exclude leukemia and finally demonstrat-
ed a lack of myeloid clonality. Bone marrow
aspiration revealed a moderate increase in the
granulocyte series with high percentage of
eosinophiles series showing normal morpholo-
gy, and there were no increased blast cells.
There were 24% atypical lymphocytes in the
peripheral blood. For this kind of emergency,
we closely monitored the evolution of the dis-
ease and obtained specialist consults fre-
quently. A laboratory work-up for infectious dis-
eases produced negative finding on bacterial
and parasitic studies, but positive finding on
EB-IGM.

PHB was discontinued sequentially after admis-
sion, and the patient was first started on intra-
venous methylprednisolone 80mg daily, along
with antianaphylactic treatment, liver protec-
tion and supporting therapy. Three days later,
for the gradual exacerbation of the patient’s
symptoms (persistent high fever, worsened
rash with diffuse rubeosis and aggravated
edema), intravenous immunoglobulin shock
therapy was stated 20g daily for three days
combining with methylprednisolone. Six days
later, the patient’s condition gradually improved
with normal temperature, stopping of skin pru-
ritus and zero of new erythema. In the subse-
quent hospitalization, the skin rash, face swell-
ing, lymphadenopathy and myalgia had
generally resolved, and the liver enzymes, TP
and ALB had progressively improved.
Subsequent total count and classification of
leukocyte had been normal. During the whole
treatment process, methylprednisolone
tapered as the erythema and desquamation
subsided.

Discussion

PHB is a very potent aromatic anticonvulsant.
In 1910, PHB, which was used to induce sleep
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at that time, was accidentally found to have
antiseizure activity and became the drug of
choice for many years. As a gamma-aminobu-
tyric acid(GABA-A) receptor agonist, PHB has a
direct action on GABA-A receptors by binding
the barbiturate-binding sit that prolongs the
duration of chloride channel opening. And it
also can reduce sodium and potassium con-
ductance and calcium influx and depress gluta-
mate excitability. PHB is effective in a wide vari-
ety of seizures and it is still a first-line drug for
treatment of status epilepticus. Although in
developed countries, the use of PHB has
reduced for its adverse effects, it is widely pre-
scribed around the world, especially in develop-
ing countries because of its efficacy and cheap-
ness. Its most common adverse effects are
sedation, cognitive alteration, paradoxical
hyperkinesis in children and other behavioral
disturbances [1, 7]. HS to PHB associated with
leukemoid reaction is a rare side effect.

Antiepileptic drug induced hypersensitivity syn-
drome has been reported to have an incidence
of 1in 1,000 to 1 in 10,000 exposures to PHB,
phenytoin and carbamazepine [3]. There is no
association with dose, sex or age. HS is charac-
terized by triad of fever, rash (@ maculopapular
erythematous eruption is the most common,
diffuse pustulation or erythroderma is not
uncommon, erythema multiforme, Stevens-
Johnson syndrome and toxic epidermal necroly-
sis are rare) and internal organs involvement
(50% liver and 11% kidney). And the triad usu-
ally occurs in the first few weeks after the initia-
tion of anticonvulsant treatment.
Lymphadenopathy (70%) and eosinophilia
(30%) are also frequent. Other clinical manifes-
tations such as atypical lymphocytes, facial
edema, myalgia and leukocytosis also may be
included [3, 4]. Our patient presented with clas-
sic symptoms of HS including fever, rash, face
swell, lymphadenopathy, myalgia, hepatitis,
eosinophilia, atypical circulating lymphocytes
and leukocytosis.

Hematological and hepatic involvements are
the two most common systemic involvements
[8]. The hematologic abnormalities of HS gener-
ally consist of eosinophilia, atypical lymphocy-
tosis, lymphocytosis, lymphopenia, and throm-
bocytopenia [8]. Our patient presented with
eosinophilia and leukocytosis during the hospi-
talizing, and atypical lymphocytes were also
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been found. With the progression of hypersen-
sitivity, the WBC count was up to 127.2 x 10°%/L
once. Our patient underwent bone marrow
biopsy to exclude leukemia, which finally dem-
onstrated a lack of myeloid clonality. Then leu-
kemoid reaction associated with HS was
diagnosed.

Leukemoid reaction was first reported by
Krumbbarr in 1926 [9]. A leukemoid reaction is
a clinical syndrome in which changes are found
in the peripheral blood similar to what occurs in
people with leukemia, but not the result of leu-
kemic disease [10, 11]. The reaction can occur
in many disorders such as severe infection,
intoxications, malignancies, severe hemor-
rhage. It has also been reported to occur in
allergic reaction of aromatic anticonvulsant
drug [12]. As one of the aromatic anticonvul-
sant drugs, PHB associated with leukemoid
reaction is rare. A case of PHB hypersensitivity
probably associated with a leukemoid reaction
had been reported [6]. And in this case, the
highest WBC count was 50.1 x 10°%/L. In our
case, the WBC count was up to 127.2 x 10°%/L
(neutrophils, 28.9%; lymphocytes, 38.8%;
monocytes, 1.4%; eosinophils, 17.2%; baso-
phils, 5.4%). Two days later, the WBC count was
111.9 x 10°%/L (neutrophils, 17.4%; lympho-
cytes, 55.9%; monocytes, 2.8%; eosinophils,
10.7%; basophils, 6.1%). Then Bone marrow
aspiration revealed a moderate increase in the
granulocyte series with high percentage of
eosinophiles series showing normal morpholo-
gy, and there were no increased blast cells.
There were 24% atypical lymphocytes in the
peripheral blood. The patient was considered
to have a lymphoid leukemoid reaction. In leu-
kemoid reaction, blood count will usually return
to normal when the underlying condition is
treated. After withdrawing of PHB and adminis-
tration of methylprednisolone combined with
the intravenous immunoglobulin shock therapy,
the blood count normalized with the control of
drug allergy.

It’s worth noting that hepatitis and subsequent
liver failure are the most important factors
affecting prognosis. So continuing of the liver
function tests is important [13]. In our case, the
patient’s liver enzymes were elevated obviously
(AST, 85.0U/L; ALT, 244.5U/L). We worried
about the liver function very much and request-
ed consultation frequently. Reduced
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Glutathione  Tablets  (GSH), = Compound
Glycyrrhizin for Injection and other drugs were
applied to protect the liver. Fortunately, the liver
enzyme persistently declined during our
treatment.

The mechanisms of antiepileptic drug induced
hypersensitivity syndrome are incompletely
understood, but pharmacogenetic and immu-
nologic mechanism is involved. The aromatic
anticonvulsants undergo oxidative metabolism
by the cytochrome p-450 system to arene
oxides, which can contribute to an immunologi-
cal response or even lead to cell death. Arene
oxides are usually detoxified by enzyme sys-
tems such as epoxide hydroxylase. However,
these enzyme systems may be lacking or
mutated in some individuals and they may
develop HS because of their inability to detoxify
toxic metabolites [14]. Recent studies suggest
that viral infections (EB virus, HHV-6, HHV-7
and CMV), especially HHV-6, contribute to the
pathogenesis of HS to anticonvulsant. And
some researchers indicated that syndromes of
HS should be regarded as a reaction induced
by a complex interplay among herpesviruses,
antiviral immune responses and drug-specific
immune responses [15, 16].

Treatment for HS includes discontinuing the
offending drug, supportive treatment and the
consideration of steroids. Withdrawing of the
offending drug usually leads to recovering,
although rash and hepatitis may persist for
weeks [17]. Symptomatic support with hydra-
tions and skin care are also very important.
Steroids have been widely advocated in the
management of HS for their anti-inflammatory
properties, despite the lack of controlled stud-
ies to evaluate their efficacy [18, 19]. Mostly,
patients need being treated with systemic ste-
roids for a mean duration of 49 days [8]. And a
slow taper is necessary. There are reports of
treatment with high-dose intravenous immuno-
globulin hastens recovery from HS for some
patients [20, 21]. In our case, there was an
exacerbation of patient’s condition after admis-
sion. All initial symptoms exacerbated and the
WBC count elevated up to 127.2 x 10°%/L. PHB
was discontinued and we started on intrave-
nous methylprednisolone 80mg daily and intra-
venous immunoglobulin shock therapy 20g
daily for three days. Other treatments included
antianaphylactic treatment, liver protection
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and supportive treatment. Treatment of epilep-
sy should be cautious in selection between
anticonvulsants because of high potential for
cross-reactivity, especially between the aro-
matic anticonvulsants for their similar structure
of having in common an aromatic benzene ring
[22]. We used Depakene (compound sodium
valproute and valproic acid sastaime reloase
tablets) for the patient’s epilepsy and it worked
well.

Conclusion

We report a case of leukemoid reaction sec-
ondary to hypersensitivity syndrome to
phenobarbital.
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