
ORIGINAL ARTICLE

Analysis of Clinical Profile and Outcome of Tuberculosis
in Patients with Acute Leukemia

Arihant Jain1 • Gaurav Prakash1 • Charanpreet Singh1 • Deepesh Lad1 •

Alka Khadwal1 • Vikas Suri1 • Pankaj Malhotra1 • Savita Kumari1 •

Neelam Varma2 • Subhash Varma1

Received: 11 August 2017 / Accepted: 4 September 2017 / Published online: 12 September 2017

� Indian Society of Haematology & Transfusion Medicine 2017

Abstract Patients with acute leukemia (AL) are predis-

posed to develop infections including tuberculosis (TB).

The risk is specifically higher in patients from TB endemic

areas. Patients (C12 years) with AL treated between Jan-

uary-2014 to January-2017 who developed TB were

reviewed. Patients were classified into three groups: acute

lymphoblastic leukemia (ALL), acute myeloid leukemia

(AML) and acute promyelocytic leukemia (APML) and a

systematic analysis of clinical features and outcomes was

conducted. Over the study period, 26 patients of AL

developed TB. The median time to diagnosis of TB was

8 weeks (0–432 weeks) following the diagnosis of AL and

it was comparable between the three leukemia groups. The

diagnosis of TB required alteration of anti-leukemia ther-

apy in 26.9% patients and rescheduling in another 42.3%

patients. Therapy alteration/rescheduling were more fre-

quent in patients with AML as compared to ALL and

APML (p\ 0.03, \0.04). Disseminated TB was more

common in AML patients (p\ 0.016). ATT could be

successfully administered in 86.9% patients with

improvement of TB. The incidence of ATT induced hep-

atitis was 34.9%. Mortality was directly attributable to TB

in 10% patients. Managing tuberculosis remains a

challenge during treatment of acute leukemia. With this

analysis, we advocate for a need of early suspicion and

evaluation for TB in patients receiving treatment for acute

leukemia. Rescheduling and or alteration of anticancer

therapy due to TB is associated with significantly higher

mortality. Therefore, in carefully selected cases, antileu-

kemia therapy should continue after starting ATT as early

as possible.

Keywords Acute leukemia � Tuberculosis � Anti
tubercular therapy � Acid fast bacilli � Chemotherapy

Introduction

According to the Global TB report published by the World

Health Organization (WHO), the incidence of Tuberculosis

(TB) in 2015 was 10.4 million and the number of deaths

attributable to TB were 1.4 million [1]. The estimated

incidence of TB in India in 2015 was 2.8 million [1].

Patients with acute leukemia represent an immunocom-

promised population with innate, humoral as well as cel-

lular immune-paresis [2]. These patients are therefore,

vulnerable for acquiring new infections and reactivation of

latent infections including TB. Managing TB poses unique

challenges in patients with acute leukemia on diagnostic

and therapeutic fronts. Presentation with long standing

fever with constitutional symptoms and enlarged lymph

nodes, the sine quo non of TB, is often attributed to the

hematological malignancy per se in patients of acute leu-

kemia. Despite the high prevalence of TB in general pop-

ulation in developing countries, tubercular re-activation is

seldom suspected in patients of acute leukemia, and lesions

found on imaging are frequently presumed to be of fungal

etiology unless proven otherwise. Furthermore, TB may
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present with atypical manifestations, leading to a delay in

diagnosis in these patients which may facilitate the

transmission of TB to other immuno-compromised

patients often being treated in the vicinity [2]. The

presence of cytopenias further precludes the use of

invasive diagnostic modalities to obtain a definitive evi-

dence for TB. On a therapeutic front, institution of anti-

tubercular therapy (ATT) in patients receiving antileuke-

mia therapy raises significant concerns such as high pill

burden, cumulative toxicity and multiple drug interactions

(e.g. additive hepatotoxic effect of vincristine with iso-

niazid, overlapping hepatotoxicity of antitubercular ther-

apy with azoles and high dose cytarabine, decreased

effect of imatinib with rifampin, increased levels of

doxorubicin with isoniazid) [3–5]. We describe our

experience of managing 26 patients of acute leukemia

with tuberculosis highlighting the above diagnostic and

therapeutic challenges.

Methods

A hospital database search was done to identify adult cases

of acute leukemia who developed TB during the course of

their therapy or on follow up between a study duration of

January 2014 to January 2017 who were of age more than

12 years. In total we found 26 cases of TB complicating

the course of acute leukemia. All the medical records of the

identified cases were retrieved from the central records

department. A systemic analysis of characteristics per-

taining to acute leukemia, treatment regimen, chemother-

apy response, organs involved with TB, mode of diagnosis

and treatment response to ATT was conducted. TB was

labeled as ‘‘definitive’’ if it was proven with demonstration

of acid fast bacilli on modified Ziehl–Neelsen staining or

positivity for tubercular DNA using Gene Xpert MTB-Rif

technique on clinical samples (sputum, body fluids, image

guided fine needle aspirate or antemortem/postmortem

biopsy). Disseminated tuberculosis was defined as evi-

dence of tubercular involvement in blood or bone marrow,

from a liver biopsy specimen or from 2 non contiguous

organs in a single patient [6] TB was labeled as ‘‘clinico-

radiologic’’ if the diagnosis was based on clinical symp-

toms and characteristic radiologic findings (cavitation,

lymphadenopathy, effusion) together with response to ATT

and no evidence of alternative bacterial or fungal etiology

based on cultures or serologic tests. Response to ATT was

defined as resolution of fever and radiologic evidence of

resolution of lesions after institution of ATT. The diagnosis

of acute leukemia was based on bone marrow aspirate

morphology, flowcytometry and molecular markers.

Patients were classified into three groups ALL, AML and

APML using standard WHO criteria [7]. Patients who did

not receive any antileukemia therapy were excluded from

the analysis. Patients with ALL received either modified

BFM 90 protocol or combination of vincristine, steroids

and/or tyrosine kinase inhibitors followed by standard

maintenance as frontline regime. Patients of AML received

combination therapy of anthracycline with cytarabine

{7 ? 3/High Dose Ara-C-Mitoxantrone (HAM), High

Dose Ara-C (HiDAC} or hypomethylating agents (HMA).

APML patients received combination of All trans retinoic

acid with arsenic tri oxide (ATO/ATRA). All patients

with APML received 1 mg/kg of prednisolone for pro-

phylaxis of differentiation syndrome for initial 3 weeks.

Details of salvage regimes and allo-HSCT were recorded.

A delay of planned antileukemic therapy schedule by

more than 2 weeks due to TB was defined as

‘‘rescheduling’’ and a change in planned chemotherapeu-

tic regimen due to TB was taken ‘‘alteration’’. The details

of ATT received (duration, hepatotoxicity) were recorded.

ATT induced hepatitis was defined as ALT (alanine

transferase) [5 upper limit of normal or ALT[ 3 times

ULN in the presence of symptoms or twice the ULN of

bilirubin after ruling out viral hepatitis and other com-

peting causes [8]. Details regarding the cause of mortality

whether attributable to leukemia, TB or alternative etiol-

ogy were recorded.

Results

Baseline Characteristics

Diagnosis of Leukemia

We identified a total of 26 patients with acute leukemia

who were also diagnosed with TB in the period of study.

Five patients had ALL, 12 had AML, 7 had APML, and 2

had mixed phenotypic acute leukemia (MPAL). As the

patients of MPAL were treated on an ALL based

chemotherapeutic regime, the patients of ALL and MPAL

were included in the same group for the purpose of sta-

tistical analysis. The baseline characteristics of the patients

and all 3 types of leukemia are given in Tables 1 and 2,

respectively.

Diagnosis of Tuberculosis

The most common organs involved with TB were lungs

followed by mediastinal lymph nodes, which were seen in

80.8 and 69.2% of patients respectively. Details of various

organs involved with TB are described in Table 3. Seven

patients were diagnosed as disseminated tuberculosis, 6 out

of them had AML and 1 had APML. The diagnosis of

tuberculosis was ‘‘definitive’’ in 76.9% of the patients, with
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acid fast bacilli (AFB) demonstrated in 53.8% of patients,

and only Gene Xpert/TB PCR was positive in 23.1% of

patients. The diagnosis in the remaining patients (23.1%)

was ‘‘clinico-radiological’’.

Treatment of TB and Leukemia

A total of 9 patients developed ATT induced hepatitis. In

patients with acute leukemia who were undergoing

chemotherapy and had developed TB, the presence of fever

Table 1 Baseline patient

characteristics
Patient characteristic Entire group (n = 26)

Number of cases 26

Median age (years, range) 29.5 (14–66)

Gender (male:female) 17:9

Median interval between leukemia and TB diagnosis (weeks, range) 8 (0–432)

Impact of TB on leukemia therapy

None 11 (42.3%)

Therapy alteration 7 (26.9%)

Therapy rescheduling 11 (42.3%)

Disseminated TB 8 (30.8%)

Most common organ involved by TB Lung (80.8%)

Outcome of TB

Improved 20 (76.9%)

Inadequate therapy 3 (11.5%)

Death 1 (3.8%)

On-going ATT 2 (7.7%)

ATT induced hepatitis 9 (34.6%)

Neutropenia at the time of TB diagnosis 21 (80.8%)

TB tuberculosis, ATT anti tubercular therapy

Table 2 Patient characteristics according to the type of leukemia

Patient characteristic ALL/MPAL (N = 7) AML (N = 12) APML (N = 7) p value

Median age (years, range) 28 (16–43) 44.5 (14–66) 29 (23–55) 0.244

Gender 5M:2F 8M:4F 4M:3F 0.847

Median interval between TB and leukemia diagnosis (weeks, range) 24 (0–77) 13 (0–432) 5 (0–68) 0.605

Impact of TB on therapy

None 2 (28.6%) 2 (16.7%) 7 (100%) 0.001

Alteration 1 (14.3%) 6 (50%) – 0.041

Rescheduling 4 (57.1%) 7 (58.3%) – 0.030

Disseminated TB 0 (0%) 7 (58.3%) 1 (14.3%) 0.016

Extra-pulmonary TB 2 (28.6%) 7 (58.3%) 1 (14.3%) 0.134

AFB positivity 3 (42.9%) 6 (50%) 5 (71.4%) 0.527

Outcome of TB 0.135

Improved 4 (57.1%) 10 (83.3%) 6 (85.7%)

Inadequate therapy 1 (14.3%) 2 (16.7%) –

Undergoing therapy 2 (28.6%) – –

Death – – 1 (14.3%)

ATT induced Hepatitis 3 (42.9%) 5 (41.7%) 1 (14.3%) 0.416

Mortality 1 (14.3%) 8 (66.67%) 1 (14.3%) 0.024

ALL acute lymphoblastic leukemia, MPAL mixed phenotypic acute leukemia, AML acute myeloid leukemia, APML acute promyelocytic

leukemia, TB tuberculosis, AFB acid fast bacilli, ATT anti tubercular therapy
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and clinical suspicion of active infection required addi-

tional investigations and temporary discontinuation of anti-

leukemia therapy. This led to rescheduling of chemother-

apy in 11 (42.3%) patients. In 26.9% patients, physicians

felt that risk of flare/dissemination of TB precluded the use

high intensity chemotherapy and led to ‘‘alteration’’ of

chemotherapeutic regimen.

Clinical Profile and Outcome of Patients of ALL

with TB

In the subgroup of seven patients who were diagnosed with

ALL/MPAL with TB, the median interval of diagnosis of

TB from the diagnosis of ALL was 28 weeks (range

0–77 weeks). The individual details of therapy and out-

come of leukemia and TB are summarized in Appendix 1.

While 6 of these patients were treated with modified BFM

90 chemotherapy protocol, one of them received only

vincristine and steroids for induction due to financial

constraints. Three patients (42.8%) were positive for t

(9:22) and received tyrosine kinase inhibitors along with

chemotherapy. The development of TB led to the

rescheduling of therapy in 4 patients (57.1%), while they

were in maintenance phase (due to active infection in 3 and

development of ATT induced hepatitis in 1 patient).

Alteration of therapy was done in one patient (14.3%)

where anthracycline and cyclophosphamide was omitted

for initial 3 weeks from induction phase due to risk of flare

of TB. Four patients (57.1%) developed TB during the

induction phase of chemotherapy, 2 at the time of initial

presentation with leukemia, 1 during third week of induc-

tion and 1 in the salvage phase of induction for relapsed

leukemia. Remaining three patients were diagnosed with

TB during the first year of maintenance therapy. In 6

(85.7%) patients, TB was limited to the lungs, mediastinal

lymph nodes and pleura, while one patient (14.3%) had

cervical tubercular lymphadenitis. None of these patients

had disseminated tuberculosis. Four of the patients (57.1%)

had response to ATT while 1 patient discontinued therapy

on her own due to excessive GI toxicity (nausea, vomiting).

Clinical Profile and Outcome of Patients of AML

with TB

Among the nine patients who had AML with TB, the

median interval for the development of tuberculosis from

the diagnosis of acute leukemia was 9 weeks (range

0–432 weeks). The individual details of therapy and out-

come of leukemia and TB are summarized in Appendix 2.

Eight (66.67%) patients developed TB while they were

receiving induction chemotherapy for AML, while TB was

diagnosed in the consolidation phase in 2 (16.67%) patients

and after the completion of chemotherapy in another 2

patients (16.67%). Ten patients (83.3%) were diagnosed

with TB while they were in the neutropenic phase of

therapy. Hypomethylating agents were used for the therapy

of AML in 7 (58.3%) patients. Of these 7 patients, HMA

was used as a bridge to subsequent high dose chemother-

apy in 3 patients where active TB precluded high intensity

therapy initially. Of the 8 patients who had disseminated

TB in our study, 7 patients had a hematological diagnosis

of AML. In 2 of these patients, PET CT Scan helped in

diagnosing unusual sites of Tuberculosis (breast and hep-

ato-splenic) (Figs. 1, 2) and helped in guiding diagnostic

FNAC. In our data disseminated TB was significantly more

common in patients of AML as compared to to other forms

of acute leukemia.

Clinical Profile and Outcome of Patients of APML

with TB

Seven patients of APML developed TB during the study

period. The individual details of each patient are summa-

rized in Appendix 3. The median interval for the devel-

opment of diagnosis of TB from the diagnosis of acute

leukemia was 5 weeks (range 0–68 weeks). As per

Table 3 Frequency and

distribution of organ

involvement with TB in patients

with acute leukemia

Organs Total (n, %) ALL (n, %) AML (n, %) APML (n, %)

Lungs 21 (80.8) 4 (57.1) 10 (83.3) 7 (100)

Mediastinal nodes 18 (69.2) 4 (57.1) 9 (75) 5 (71.4)

Cervical node 5 (19.2) 1 (14.3) 4 (33.3) –

Pleura 11 (42.3) 3 (42.9) 5 (41.7) 3 (42.9)

Pericardium 2 (7.7) – 1 (8.3) 1 (14.3)

Liver 3 (11.5) – 3 (25) –

Spleen 2 (7.7) – 2 (16.7) –

Skeleton 2 (7.7) – 2 (16.7) –

Breast 1 (3.8) – 1 (8.3) –

Ileocecum 2 (7.7) – 1 (8.3) 1 (14.3)

Abdominal nodes 1 (3.8) – 1 (8.3) –
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institutional protocol, all 7 patients received ATO ? A-

TRA based therapy along with corticosteroids (1 mg/kg of

prednisolone) as a part of prophylaxis for differentiation

syndrome and were able to achieve remission. In the

APML group six patients were diagnosed with TB during

the induction phase of therapy and responded to ATT. All 6

patients continue to be in molecular remission till date. One

of the 7 patients in APML group died with febrile neu-

tropenia during maintenance phase (6mercaptopurine,

methotrexate maintenance) and was found to have dis-

seminated TB on autopsy. This patient had multiple gran-

ulomas with AFB positivity in her bone marrow that

Fig. 1 a PET-CT scan showing FDG avid nodule at costo-vertebral junction [case-Appendix 2, P2]; b PET-CT scan showing hypodense lesions

of T.B. in the liver [case-Appendix 2, P2]

Fig. 2 a Maximum intensity projection image of PET-CT scan

showing FDG avid lesions in mediastinal and abdominal lymphnodes,

liver, spleen, and right femoral head [case-Appendix 2, P3]; b PET-

CT cross sectional image at the level of carina showing intense FDG

avid lesion in right breast [case-Appendix 2, P3]
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contributed to Grade IV neutropenia by exaggerating the

toxicity of 6 MP/methotrexate. She thus had a mortality

attributable to TB while APML was in morphologic

remission.

Clinical Profile of Allo-HSCT Recipients who had

Acute Leukemia with TB (Table 4)

Among these 26 patients, 3 (11.5%) patients received

HSCT. All these three patients were diagnosed with TB

prior to Allo-HSCT. Two of the patients had ALL, while

one had AML. None of these patients were on ATT

while undergoing Allo-HSCT. None of the patients had a

recurrence of TB post transplant. None of these patients

had a complication post transplant attributable to TB or

its therapy. While two of these patients are surviving

and are in remission, the patient with AML had a

relapse. He underwent a second Allo-HSCT, but died of

a CNS relapse of leukemia after 52 weeks of second

Allo-HSCT.

Risk Factors Associated with Mortality in Patients

of Acute Leukemia with TB (Table 5)

In our study cohort, 10 (38.4%) patients with acute leu-

kemia and TB died during the course of treatment. How-

ever, the mortality was attributable to TB only in one case.

The other patients died due to causes attributable to active

leukemia or its therapy. As expected, the risk factors

associated with mortality included a diagnosis of AML

(p value = 0.024), presence of disseminated tuberculosis

(p value = 0.026) and alteration/rescheduling of

chemotherapy (p value = 0.014). The presence of extra

pulmonary tuberculosis (p value = 0.234) and interval

between diagnosis of TB and leukemia (p value = 0.732)

were not significantly associated with mortality.

Discussion

Infections in neutropenic patients are the biggest challenge

in management of acute leukemia [9]. Acute bacterial and

fungal infections are the commonest infection related

complications during the therapy for acute leukemia

[10, 11]. Tuberculosis as a complication during acute leu-

kemia treatment is rarely suspected, therefore, uncom-

monly diagnosed as well. In the present era, with trans-

continental and intra-continental migration and mixing of

populations from low and high prevalence areas for TB, a

larger part of the world population remains exposed to

MTB related infections [12].

Among the patients suffering from malignancies the

incidence of tuberculosis is highest in patients with

hematologic malignancies in comparison to solid organ

malignancies [13]. Prevalence of tuberculosis in acute

leukemia has been variously reported from the range of

22–28/1000 in western countries [14, 15] to 69/1000 in

Indian patients [16, 17].

The use of hypomethylating agents in the management

of AML, the use of pediatric like induction protocols for

treating adolescent and adult ALL and the use of non-

chemotherapy based ATO–ATRA induction protocols in

the management of APML are among the major advances

in leukemia therapy in the last decade, however the beha-

viour of TB with the use of above treatment modalities has

not been described previously. We have reviewed our

recent experience which is comparable to the data previ-

ously published a decade earlier from another tertiary care

hospital from TB endemic area and catering to a similar

population background [17]. Both the studies demonstrate

that the complications of TB in patients with acute leuke-

mia are higher in patients with AML as compared to ALL.

In our study 76.9% patients definitively responded to

ATT which is comparable to the response rate of 88.8%

previously reported [15, 17]. A definitive diagnosis of TB

Table 4 Characteristics of patients of acute leukemia with tuberculosis who underwent allogeneic-HSCT

Number Primary

hematological

diagnosis

HSCT conditioning

regimen used

Organs involved

by TB

Time interval between TB

and HSCT (weeks)

Type of HSCT Impact of TB on

HSCT

1 AML Flu-Mel Lung, mediastinal

lymph nodes

12 MSD-HSCT MAC altered to RIC

2 B ALL Cy-TBI Lung, mediastinal

lymph nodes

16 MSD-HSCT Rescheduling of

HSCT by 2 weeks

3 Ph ? B ALL Flu-TBI with PTCy Lung 16 Haploidentical

HSCT

Rescheduling of

HSCT by 6 weeks

HSCT hematopoietic stem cell transplant, TB tuberculosis, AML acute myeloid leukemia, Flu-Mel fludarabine-melphalan, MSD matched sibling

donor, MAC myeloablative conditioning, RIC reduced intensity conditioning, B ALL B cell acute lymphoblastic leukemia, Ph ? B ALL

Philadelphia positive acute lymphoblastic leukemia, PTCy post-transplant cyclophosphamide, TBI total body irradiation
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(demonstration of AFB) could be established in 55.5%

cases in the previous study [17]. In the current study 76.9%

cases had definitive evidence of tuberculosis while the

diagnosis was clinico-radiologic in 23.1% patients.

The presence of active TB often presents as pyrexia of

unknown origin (PUO) in patients of acute leukemia and

leads to delay in institution of high dose chemotherapy. A

significant delay in the institution of chemotherapy in

patients with acute leukemia has adverse impact on overall

survival [18]. The role of HMA as a bridge to high dose

therapy and transplant is well established in patients with

Myelodysplastic syndrome [19]. In young patients with

AML who present with a poor performance status due to an

underlying reversible disorder such as an infection, the use

of hypomethylating agents as bridge therapy to high dose

therapy and transplant has not been systemically studied

and may prove to be a useful strategy. We used

hypomethylating agents as a bridge to high dose

chemotherapy in 3 patients of AML with TB. Two of these

3 patients achieved complete remission with subsequent

chemotherapy.

The use of ATO–ATRA as an induction regime for

patients of APML is well established. Although the use of

this chemotherapy free regime has decreased the rates of

bacterial and fungal infections however the incidence of

Tuberculosis in patients treated on ATO/ATRA regime

remains undetermined [20]. All our APML patients

received corticosteroids at the dose of 1 mg/kg as part of

prophylaxis for differentiation syndrome during the

induction phase. Whether the routine use of corticosteroid

contributes to a higher incidence of tubercular reactivation

in APML patients on ATO–ATRA requires further

prospective studies. Most of the TB cases were diagnosed

during the induction phase of APML except one of the

patients who succumbed to disseminated tuberculosis in

the maintenance phase. Although both ATO and ATRA are

known to be hepatotoxic [21, 22]; the incidence of hepatitis

in this group of patients who received concomitant ATT

was 14.3% (n = 1). All the patients of APML who were

diagnosed with TB antemortem are currently in a remission

and have responded to ATT. Thus we conclude that ATT is

well tolerated in patients of APML who are on ATO–

ATRA combination therapy.

Apart from profound immunoparesis due to acute leu-

kemia, treatment related immunosuppression itself is an

additional risk factor for development of tuberculosis

[23, 24]. In our study 80.8% patients developed TB during

the neutropenic phase of chemotherapy. This is consistent

with the data published by Chen et al. [25]; in which

neutropenia was a significant risk factor for the develop-

ment of TB. Among the three cohorts of leukemia patients,

disseminated TB was found significantly more frequent in

patients of AML (p value =0.016). AML patients had more

atypical presentations of TB such as breast abscess, hepato-

splenic involvement and monoarticular knee arthritis. This

is in concordance to the previous studies, in which the

incidence of extra-pulmonary tuberculosis was more

common in patients with AML [17, 25]. On the contrary

none of the patients with ALL and only 1 patient of APML

had disseminated TB.

The clinico-radiologic syndrome of fever with reticu-

lonodular shadows and lymphadenopathy may have a range

of differential diagnosis in the setting of acute leukemia

patients and accurate localization of involved sites is nec-

essary to guide FNACs [26]. PET CT scan was able to

guide the site of biopsy and pick up occult sites of TB in

Table 5 Risk factors for mortality in patients of Acute Leukemia with TB

Patient characteristics Died (n = 10) Alive (n = 16) p value

Median age (years, range) 33.5 (14–60) 29.5 (16–60) 0.614

Type of leukemia 0.024

ALL/MPAL 1 6

AML 8 4

APML 1 6

Median interval between leukemia and TB diagnosis (weeks, range) 18.5 5 0.732

Neutropenia at time of diagnosis of TB 9 12 0.617

Extra pulmonary tuberculosis 6 4 0.109

Chemotherapy altered/postponed 9 6 0.014

Disseminated TB 4 1 0.026

ALL acute lymphoblastic leukemia, MPAL mixed phenotypic acute leukemia, AML acute myeloid leukemia, APML acute promyelocytic

leukemia, TB tuberculosis

436 Indian J Hematol Blood Transfus (July-Sept 2018) 34(3):430–442

123



two of our patients of AML who developed PUO after

AML induction therapy. All attempts should be made to

attain a definitive microbiologic diagnosis for the etiology

of fever in patients of acute leukemia rather than

embarking on empiric antifungal or antibacterial therapy

and PET CT scans may be used more frequently in this

setting.

Allo-HSCT is frequently indicated in the management

of high risk leukemia. Three of our patients who had

Tuberculosis during chemotherapy could successfully

undergo Allo-HSCT without any tubercular reactivation in

the post transplant period. The median interval between the

start of ATT and Allo-HSCT was 16 weeks. Tubercular

reactivation following Allo-HSCT has been previously

described [27, 28] and chronic GVHD, immunosuppressive

therapy and total body irradiation are known risk factors

for development of TB [27, 29]. Few studies have descri-

bed the feasibility of Allo-HSCT and risk of re-activation

in patients of acute leukemia who had a TB in recent past.

In the study by Eom et al. [30], 13 patients with a recent

history of TB underwent allo-HSCT, out of which, 9

patients had a diagnosis of acute leukemia. Post transplant,

12 of the 13 patients did not have reactivation of Tuber-

culosis post transplant with a follow up ranging from 0.7 to

87.5 months.

This study has the following limitations. Firstly, the

diagnosis of tuberculosis was clinic-radiological in some of

the patients. Secondly, the diagnosis was established by

detection of AFB in the majority of the patients and was

not proven by culture or molecular techniques and data for

antibiotic susceptibility was not available. Finally, only

hepatitis was studied as a side effect of anti-tubercular

therapy and other side effects could not be analyzed due to

retrospective analysis.

Conclusion

Tuberculosis is an under-diagnosed condition in patients

with acute leukemia and may be a cause of febrile neu-

tropenia in these patients. Anti-tubercular therapy is fea-

sible in patients with acute leukemia undergoing high dose

therapy and stem cell transplant. Hypomethylating agents

may be used successfully in patients with acute myeloid

leukemia with Tuberculosis as a bridge to definitive ther-

apy. TB responds readily to therapy in most of these

patients, however modifications of chemotherapy regime

are associated with increased mortality. Therefore, in

carefully selected cases, antileukemia therapy should con-

tinue after starting ATT as early as possible.
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See Table 6.
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