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Abstract

Cetirizine is considered as a safe treatment for allergic reactions such as an 
urticaria. We report for the first time a pancytopenia case treated with cetirizine 
for her chronic urticaria. We assessed a causality of the cetirizine reaction for 
pancytopenia using the Nranjo Scale, indicating probability. Cetirizine may have 
indistinctive hematological abnormalities, which should be kept in mid in cases 
of treatment with this drug.

Keywords: Cetirizine; Chronic urticaria; Pancytopenia; The Naranjo 
Algorithm

Case Presentation
A 23-year-old woman received hydroxyzine (100 mg/day) and 

tranexamic acid (750 mg/day) for 3 years as treatment for chronic 
idiopathic urticaria without blood cell abnormalities. She had no 
medical history of asthma or collagen disease. The urticaria persisted 
despite treatment with these drugs. She was given cetirizine 10 mg/
day. Her laboratory data included: white blood cell (WBCs) 5900/mm3 
with 56% neutrophils, hemoglobin (Hb) 12.2 g/dL, platelets (PLt) 
243000/mm3, and aspartate aminotransferase (AST) 38 IU/L. Her 
serum IgE was 526 U/ml (normal< 250). Viral antibodies for hepatitis 
C and B were negative. Two weeks after treatment with cetirizine, she 
developed thrombocytopenia (45000/mm3) and leukopenia (2400/
mm3). She had no cold symptoms and received no additional drugs 
during this period. Cetirizine treatment was stopped quickly, and 2 
weeks later, she was transferred to our hospital for further evaluation.

She presented with petechial hemorrhages and urticaria on the 
limbs without hepatosplenomegaly, lymph node swelling, or fever. 
The laboratory data included: WBC 2170 with 5% neutrophils (110/
mm3), PLt (21000/mm3), and Hb (10.0 g/dL: reticulocytes 0.67%). 
Her serum complement and C-reactive protein were normal, and 
serum erythropoietin increased to 1190 mU/mL (normal: 8-36). Flow 
cytometry analysis revealed no paroxysmal nocturnal hemoglobinuria 
clonal blood cells. Bone marrow aspirate exhibited hypocellularity 
with a lack of erythroid precursors and few megakaryocytes without 
dysplasia. A bone marrow biopsy revealed hypoplasia with severe 
fatty changes. Magnetic resonance imaging of the spine showed fatty 
changes in the bone marrow. Extensive examination, including tests 
for IgM antibody against parvovirus B19 and its DNA in the serum 
and bone marrow, and various collagen disease-related markers 
indicated no specific cause for her pancytopenia. Based on these 
findings, she was diagnosed with severe aplastic anemia.

She refused antithymocyte globulin or cyclosporine therapy 
for her aplastic anemia. We could not rule out the possibility that 
cetirizine administration induced her pancytopenia, and thus she was 
monitored by observation, except for minimal Plt and red blood cell 
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transfusions (Figure 1). Her anemia and thrombocytopenia slowly 
recovered over 10 weeks of watchful waiting (Figure 1). Finally, a 
causality assessment of the adverse drug reaction using the Naranjo 
Algorithm scored a 6, indicating probability for pancytopenia due to 
treatment with cetirizine [1].

Discussion
Cetirizine, a hydroxyzine metabolite, is a reversible selective 

histamine-1 receptor antagonist belonging to the second-generation 
piperazine class, and is established as a highly effective and safe 
treatment for allergic reactions. Although no presently available 
drug is completely free from adverse effects [2], cetirizine-induced 
pancytopenia, however, has not been previously described in the 
literature.

Recent studies shed new light on the interactions between 
histamine receptors and hematopoiesis [3-6]. Tan et al. suggested that 
histamine-1 and-2 receptors are present on hematopoietic cells, and 
histamine-2 receptor agonists increase the number of colony-forming 
unit granulocyte macrophages and megakaryocytes [6]. A recent 
study demonstrated that through the histamine-1 receptor, bone 
marrow stromal cells produce interleukin-6 and -8, which enhance 
chemo attractants and survival of neutrophils, and hitstamine-1 

Figure 1: Course of pre-and post-treatment with cetirizine and laboratory 
data.
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receptor antagonists block this cytokine production [5]. Hydroxyzine 
also belongs to the first-generation histamine-1 receptor antagonist 
with anticholinergic effect, whereas hydroxyzine has induced no 
pancytopenia for a prolonged period. Her pancytopenia may not 
be due to histamine-1 receptor related functions but to metabolic 
differences or metabolite profiling between them.

On the other hand, pancytopenia associated with virus infection 
is well known, and this pancytopenia except for parvovirus B19 
infection recovers along with improvement of virus infection, not 
really consistent with prolonged her pancytopenia as well as no 
evidences of infection diseases or symptoms. It is difficult to directly 
prove a causal relationship between cetirizine administration and 
pancytopenia without rechallenge cetirizine treatment, which 
involves risk and ethical problems. Although the precise mechanism 
by which cetirizine causes pancytopenia is unknown, however, the 
Naranjo Algorithm showed a probability associated with cetirizine in 
this case.

In conclusion, cetirizine may have undetermined effects on the 
hematopoietic system. Therefore, blood cell abnormalities, including 
pancytopenia, should be kept in mind when prescribing this drug 
and watchful waiting as the treatment should be considered to 
differentiate an adverse drug effect from idiopathic aplastic anemia.
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