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Ab s t r Ac t 
Extrapulmonary tuberculosis (TB) involving bone marrow can present with various manifestations, including pancytopenia, maturation arrest, 
hemophagocytic lymphohistiocytosis (HLH), or infiltration of the bone marrow by caseating or noncaseating granulomas causing reversible or 
irreversible fibrosis. Tumor lysis syndrome (TLS) is an oncologic emergency resulting from massive tumor cell lysis. Children with TB with bone 
marrow involvement may also present with laboratory features of TLS resulting from high catabolism and concomitant acute kidney injury 
(AKI), making the diagnosis difficult at times. We present a case of disseminated TB who presented to emergency with pancytopenia, AKI, and 
laboratory features of TLS.
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In t r o d u c t I o n 
Tuberculosis is still a burden in the developing world. Caused 
by Mycobacterium tuberculosis, it presents with various organ 
involvements along with lungs. Extrapulmonary tuberculosis 
(TB) can be easily missed unless a high index of suspicion. 
Hematological abnormalities in the form of pancytopenia, anemia, 
and neutropenia are seen with bone marrow involvement.1

Tumor lysis syndrome (TLS) is defined as a combination of 
metabolic and electrolyte abnormalities that occur in patients 
with cancer, usually after the initiation of cytotoxic treatment and 
spontaneously. It is characterized by excessive cell lysis resulting 
in hyperuricemia, hyperphosphatemia, hyperkalemia, and 
hypocalcemia.2–4

We present a case of TB with bone marrow involvement 
presenting as pancytopenia with hepatosplenomegaly and 
laboratory findings of TLS, challenging the diagnosis.

cA s e  de s c r I p t I o n 
A 2-year-old female child presented with a history of fever for 10 
days, lethargy, and breathing difficulty for 3–4 days with blue-black 
patches over the skin for the last 3 days. At presentation to the 
emergency, the child was sick with increased work of breathing, 
pale, and irritable. The airway was maintainable with tachypnea 
and subcostal and intercostal retractions and was maintaining 
saturation of 90% in room air. The child had a heart rate of 164/
minute, feeble peripheral pulses, and blood pressure of 90/70. 
The child had petechiae and ecchymotic rashes, and a throat 
examination revealed exudative tonsillitis. Anthropometry was 
done after stabilization showed severe wasting and stunting 
(weight for height below −3z score) suggestive of severe acute 
malnutrition. A respiratory examination showed bilateral 
crepitations with scattered rhonchi, and an abdomen examination 
revealed hepatosplenomegaly.

The child had a background history of recurrent episodes of 
fever for 3 months, with progressive lethargy and decreased activity 
since 1 week. She also had bloody purulent ear discharge from both 

ears since 1 month. She was treated as inpatient admission with 
the course of antibiotics and blood transfusion with documented 
pancytopenia 1 week back.

In the emergency room, the child was started on oxygen with 
nonrebreathing mask; received fluid resuscitation, vasopressors, 
and the first dose of antibiotics; and shifted to the pediatric intensive 
care unit. The child received respiratory support in the form of 
noninvasive ventilation (NIV). The initial laboratory parameters 
were hemoglobin 3.6 g/dL, total leucocyte count (TLC) 1,810/mm3, 
absolute neutrophil count (ANC) 254/mm3, platelet 2,000/mm3, and 
lactate 9.2 mmol/L.

A provisional diagnosis of Leukemia with febrile neutropenia 
was made. Further workup showed high uric acid (16.6 mg/dL), high 
phosphorus (7.0 mg/dL), and hyperkalemia (5.8 mEq/L) suggestive 
of TLS. The child also had stage I acute kidney injury (AKI). The child 
was given one dose of injection rasburicase along with volume 
resuscitation to maintain adequate urine output and was continued 
on allopurinol for 48 hours till uric acid levels normalized. Blood 
culture on admission revealed pseudomonas growth. She was 
continued on injection ceftazidime, and amikacin (renal corrected 
dose) was added.

Peripheral smear showed microcytic, hypochromic red 
blood cells, with few blast cells and thrombocytopenia. Bone 
marrow aspiration and biopsy showed hypercellular marrow with 
normoblastic, erythroid maturation with 2% blast cells; biopsy 
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showed significant fibrosis interspersed with marrow. However, 
flow cytometry ruled out the possibility of leukemia. The panel 
for hemophagocytic lymphohistiocytosis (HLH) was negative. In 
flow cytometry for immunodeficiency, immunoglobulin levels 
were normal, and test for retroviral infection was negative. After 
72 hours of treatment, child’s fever was persistent, and Glascow 
coma scale (GCS) was worsening with an episode of seizure and 
persistent respiratory distress. Computed tomography (CT) of the 
brain showed right temporal lobe hypoattenuation, suggestive of 
acute infarct or evolving abscess with perifocal edema (Figs 1 and 2). 
A CT scan of the chest showed tree in bud appearance in bilateral 
lower lobes and consolidation of predominantly posterior lobes 
bilaterally. The child was investigated for TB which showed 
positive gastric aspirate for AFB, and catridge based nucleic acid 
amplification test (CB-NAAT) confirmed M. tuberculosis sensitive 
to rifampicin. Therefore, the child was started on category I 
antituberculous therapy (ATT). Culture also grew M. tuberculosis 
sensitive to first-line ATT drugs.

On day 10 of admission, because of repeated seizures and 
persistently depressed sensorium, magnetic resonance imaging 
of the brain was done, which showed cerebral abscess with 
obstructive hydrocephalus (Fig. 3). The abscess was drained, and 
Ventriculoperitoneal (VP) shunt was done by neurosurgeons.

The child gradually improved, was afebrile from 25th day, 
and was discharged on ATT. On follow-up after 4 weeks, the child 
had good weight gain with neurological sequelae in the form of 
spasticity and weakness.

dI s c u s s I o n 
Extrapulmonary TB can present with various hematological 
manifestations, including pancytopenia.5 Pancytopenia can be 
due to hypersplenism, maturation arrest,1 HLH,6 or infiltration of the 
bone marrow by caseating or noncaseating granulomas causing 
reversible or irreversible fibrosis. Singh et al. described various 
hematological manifestations in patients with both pulmonary 
and extrapulmonary TB.5 Normocytic normochromic anemia, 
leukopenia, neutropenia, lymphocytopenia, monocytopenia, 
leukocytosis, neutrophilia, lymphocytosis, monocytosis, 
and pancytopenia were described. Thrombocytopenia was 
more common in patients with disseminated/miliary TB, 
whereas thrombocytosis was more common in patients with  
pulmonary TB.

Disseminated TB remains a diagnostic challenge because the 
presentations are nonspecific. The index case though presented 
with features of TLS, but bone marrow was not suggestive of 
malignancy. Subsequent investigations showed a positive gastric 
aspirate smear for AFB, and culture for TB was positive.

Extrapulmonary TB is considered a treatable disease with a 
good outcome, requiring strict compliance.7 When it presents 
with bone marrow involvement, the outcome depends largely on 
timely diagnosis and early initiation of treatment.5 The index case 
responded clinically with the overall well-being of the child and 
pancytopenia resolved.

Among the non hematopoietic diseases which cause or occur 
concomitantly with myelofibrosis, TB shows a frequent association, 
suggesting a possible relationship between the two entities. 
Myelofibrosis is rare in children,8 and fewer than 100 cases of 
pediatric myelofibrosis have been reported worldwide. In our case, 
bone marrow biopsy revealed significant fibrosis with preserved 
cellularity, but we could neither demonstrate granulomas in the 
bone marrow biopsy sample nor smear positivity in the aspirate. 
Therefore, we could not conclude direct bone marrow involvement 
except marked fibrosis of bone marrow, which is seen in many other 
causes along with TB.

Fig. 1: CT brain showing right temporal suspected infarct, evolving abscess Fig. 2: CT thorax showing tree in bud appearance in lungs

Fig. 3: MRI brain showing right temporal lobe abscess with hydrocephalus
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Tumor lysis syndrome is an oncological emergency, resulting 
from the rapid extravasation of intracellular contents into the blood 
due to the death of tumor cells. It is characterized by hyperkalemia, 
hyperphosphatemia, hyperuricemia, and hypocalcemia. In children, 
hematological malignancies such as acute lymphoblastic leukemia, 
acute myelogenous leukemia, and Burkitt lymphoma are common 
causes. The index case had all the parameters of TLS and the 
possibility of malignancy being considered. However, investigations 
to confirm malignancy were unyielding. In humans, uric acid is the 
final oxidative product of purine metabolism through the action of 
xanthine oxidase or xanthine dehydrogenase and is then excreted 
from the body through urine. In case of severe infection, ischemia 
and hypoxemia of many organs activate xanthine oxidase in the 
capillary endothelium to act upon xanthine and hypoxanthine 
and convert them into uric acid causing hyperuricemia like as in 
our child.9 Many studies reported that the serum levels of uric acid 
could reflect the severity and prognosis of sepsis.10–12

co n c lu s I o n 
Tuberculosis is endemic in our country, and a high index of suspicion 
of disseminated TB is needed in cases of severe sepsis that do not 
respond to the routine treatment. Disseminated TB can very much 
present with features of TLS, especially in the setting of AKI, and one 
must be considered especially in a malnourished child.
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