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Case report 1
A six-year-old girl was admitted with complaints of fever, non-
productive cough for one week and severe respiratory distress for 
the past one day. There was no other significant history. On physical 
examination, the patient had mild pallor. Respiratory examination 
revealed tachypnea with bilateral auscultatory rales.

Complete blood count revealed Haemoglobin (Hb) of 10.1 g/dL, 
Total Leukocyte Count (TLC) of 125.97×109/µL and platelet count 
of 526×109/L. Peripheral smear examination showed neutrophilic 
leukocytosis with left shift with band forms- 07%, myelocytes- 
06%, metamyelocytes- 08%, neutrophils- 69%, lymphocytes- 
08%, monocytes- 01%, eosinophils- 01% and basophils- 0%. No 
blasts or any other atypical cells were seen in the peripheral smear 
[Table/Fig-1,2]. Her Erythrocyte Sedimentation Rate (ESR) was 20 
mm/hr (normal: <15 mm/hr) and C-Reactive Protein (CRP) was 64.2 
mg/L (<10 mg/L- age normal). Neutrophil Acid Phosphatase (NAP) 
staining was done on peripheral blood neutrophils and 100 neutrophils 
were graded from 0 to 4, 0 being no staining and 4 being stain 
obscuring nuclear details. Leukocyte Alkaline  Phosphatase (LAP) 
score was found to be raised (score:  170) [Table/Fig-3]. Chest 
X-ray revealed multifocal opacities in both lung fields. Subsequent 
Contrast-Enhanced Computed Tomography (CECT) of the chest 
revealed bilateral multifocal patchy consolidation with tree in bud 
opacities in lung window, suggesting an infective aetiology [Table/
Fig-4]. Meanwhile, patients her blood culture report came positive 
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ABSTRACT
Hyperleukocytosis is defined as total leukocyte count of more than 100×109/L. Commonly seen in leukaemic conditions, non-
leukaemic causes are usually not encountered and thought of. We report two such non-malignant cases of hyperleukocytosis. A 
six-year old girl presented with fever, cough and respiratory distress with a leukocyte count of 125.97×109/L. Another case is of a 
two-month old female infant, who presented with fever and respiratory distress and a leukocyte count of 112.27×109/L. The present 
case thrives to highlight various possible causes of hyperleukocytosis with an emphasis on non-malignant causes. Also, important 
complications and management of hyperleukocytosis are discussed.

[Table/Fig-1]:	 Case 1, Peripheral Blood Smear (PBS), Geimsa stain, 100X,  
hyperleukocytosis with marked tailing.

[Table/Fig-2]:	 Case 1, PBS, Geimsa stain, 400X, high WBC count with neutrophils 
and band forms.

for methicillin-resistant Staphylococcus aureus and was started 
on intravenous Vancomycin along with supportive care. Serial 
monitoring of TLC revealed a gradual reduction and it returned to the 
baseline of 15×109/L after eight days. The patient was discharged 
after 10 days of hospital stay.

[Table/Fig-3]:	 Case 1, NAP (Neutrophil Alkaline Phosphatase), 600X, showing most 
of the neutrophils with score of 2 and 3.
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In contrast to available reports on malignancies associated 
hyperleukocytosis, non-malignant associations are scant. The 
most notable association is with pertussis, often lymphocytosis, 
leading to leukostasis and various other fatal complications [14]. 
Cases of Leptospirosis have been reported with hyperleukocytosis 
[15]. A pneumonia outbreak caused by virulent Chlamydia psittaci 

Case report 2
A two-month-old female infant presented with complaints of fever 
for four days, and decreased breastfeeding and respiratory distress 
for one day. There was no significant antenatal history, nor was there 
any history of infection or drug intake. On physical examination, 
she was lethargic, had pallor and tachypnea. The liver was just 
palpable below the costal margin. Respiratory examination revealed 
bilateral auscultatory rales. Complete blood counts revealed 
moderate  anaemia with marked leucocytosis and thrombocytosis 
(Hb- 7.6 g/dL, TLC- 112.27×109/L, platelet count- 900×109/L). 
Peripheral smear showed microcytic hypochromic red blood cells 
and band forms- 12%, myelocytes- 02%, metamyelocytes- 05%, 
polymorphs- 65%, lymphocytes- 12%, monocytes- 03%, and 
eosinophils- 01%. No atypical cells were noted [Table/Fig-5]. NAP 
staining was done and LAP score calculated in a similar way as the 
first case. The LAP score was slightly raised (Score=150) [Table/Fig-6]. 
Her ESR was 20 mm/hr and CRP was 32 mg/L. Her chest X-ray 
showed mild opacity of both lung fields [Table/Fig-7]. Her blood and 
urine samples were sent for culture and sensitivity tests and she 
was started on empirical broad-spectrum antibiotics. A CECT scan 
of the chest was planned the next day; however, she developed 
extreme respiratory distress and succumbed on the second day of 
admission. The blood and urine culture reports came negative. Her 
parents refused to give consent for pathological autopsy.

Discussion
Hyperleukocytosis is defined as total leukocyte count of more 
than 100×109/L [1]. It’s importance lies in the correct identification 
of the cause and appropriate management to prevent or treat 
complications.

Hyperleukocytosis can arise due to several causes. Such alarming 
increase in counts most often raises the suspicion of leukaemia in 
clinical practice. Chronic leukaemias, both chronic myeloid leukaemia 
and chronic lymphocytic leukaemia, though rare in children, are 
most often malignancies associated with hyperleukocytosis [2,3]. 
Five percent to 13% cases of Acute Myeloid Leukaemias (AML) 
and 10% to 30% of Acute Lymphoblastic Leukaemias (ALL) have 
been found to be associated with hyperleukocytosis [4]. Among 
other haematologic malignancies, rare case series and reports 
mention an association with prolymphocytic leukaemias, follicular 
lymphoma, mantle cell lymphoma and plasma cell leukaemia [5-8]. 
Infants with Down syndrome may show extreme elevation in WBC 
count in cases of transient abnormal myelopoiesis [9].

Hyperleukocytosis has also been reported as a paraneoplastic 
syndrome associated with cutaneous and colonic squamous 
cell carcinoma and lung adenocarcinoma [10-12]. Pretreatment 
hyperleukocytosis and initial neutrophilia have been considered 
independent adverse prognostic factors in oral squamous cell 
carcinoma, lung cancers, colorectal and anal cancers, renal cell 
carcinomas and bladder cancers [13].

[Table/Fig-4]:	 CECT showing tree in bud opacities.

[Table/Fig-5]:	 Case 2, PBS, Geimsa stain, 100X, hyperleukocytosis.

[Table/Fig-6]:	 Case 2, PBS, NAP(Neutrophil alkaline phosphatase stain), 600X, 
showing most of the neutrophils with score of 2 and 3.

[Table/Fig-7]:	 Chest X-ray showing opacity in both lung fields.
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is reported with cases exhibiting lobar alveolar involvement, 
hypoxemia, hyperleukocytosis and liver dysfunction. All the patients 
recovered with no complications after administration of Spiramycin 
[16]. Among viral aetiology, Epstein Barr Virus (EBV) infection is the 
most common cause [17]. Neonatal herpes simplex virus infection 
has also been reported to have extreme leukocytosis of 116.7×109/L 
in one case report. The baby developed diffuse haemorrhagic 
encephalomalacia, cortical ischemia and cerebellar hypoplasia 
and finally succumbed [18]. Rarely, it may be physiological. 
Hyperleukocytosis and extreme neutrophilia are usually reported in 
extremely low-birth-weight infants (≤1000 g) [19].

Not much is known about the aetiopathology of hyperleukocytosis 
except that it is directly caused by the proliferation of malignant 
clone. In case of carcinomas, increase in β1-integrin expression 
mediated by G-CSF receptor is proposed to cause increased 
adhesion and invasiveness of carcinomas. G-CSF expressed by 
tumour cells thus, seems to be the cause of hyperleukocytosis in 
such cases [13].

Hyperleukocytosis can lead to various potentially fatal 
complications  and hence is a potential emergency. The most 
important complications include leukostasis, Tumour Lysis 
Syndrome (TLS) and Disseminated Intravascular Coagulation 
(DIC). Leukostasis can manifest in various ways depending 
on the organs  involved. Pulmonary leukostasis may manifest 
as hypoxemia, dyspnea, and tachypnea with the presence of 
auscultatory rales and appear radiologically as bilateral interstitial 
or alveolar infiltrates [20]. Our first case showed tree-in-bud 
appearance on the lung window of CT scan, which was most 
probably due to extensively inflamed bronchioles filled with pus 
due to hyperleukocytosis. Involvement of Central Nervous System 
(CNS) may lead to a headache, somnolence, dizziness, tinnitus, 
blurred vision, confusion, delirium and coma with evidence of 
retinal and intracranial haemorrhage [1]. Rare presentations include 
myocardial ischemia, acute leg ischemia, bowel infarction, renal 
vein thrombosis and priapism [21]. DIC in hyperleukocytosis occurs 
due to high cell turnover causing exposure of tissue factor to the 
circulation thereby triggering extrinsic pathway of coagulation [1].

Cases with hyperleukocytosis should be investigated thoroughly. 
In cases of neonates, a large number of nucleated red cells may 
spuriously cause elevation of TLC and hence a careful peripheral 
smear examination to look for nucleated red cells or any other atypical 
cells is important. Investigations related to complications include 
serum electrolytes, serum calcium and renal function tests for TLS, 
coagulation profile for DIC, blood gas analysis to look for acidosis, 
radiological investigations for pulmonary infiltrates, intracranial 
hemorrhage or any regional mass [22]. Blood sample for blood gas 
analysis should be transported on ice as hyperleukocytosis may 
cause spurious hypoxemia [23].

Prevention strategies include aggressive hydration, Allopurinol 
administration to prevent TLS, correction of metabolic abnormalities 
and platelet transfusion in cases of severe thrombocytopenia to 
prevent intracranial haemorrhage [21]. Symptomatic leukostasis can be 
managed by leukapheresis or exchange transfusion. Cranial irradiation 
in cases of CNS leukostasis has also been reported to be helpful [1].

Conclusion(S)
Hyperleukocytosis can arise in both leukaemic as well as non-
leukaemic conditions. Complications like leukostasis make 
hyperleukocytosis a medical emergency. Active management is the 
key to resolve the fatal complications.
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