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Case Report 
Tuberculosis infection: an easily ignored factor to cause 
persistent fever in patients with acute myeloid leukemia

Jiejing Qian, Chunji Jin, Lei Wang, Jie Jin, Haitao Meng

Department of Hematology, The First Affiliated Hospital, College of Medicine, Zhejiang University, Zhejiang, China

Received October 4, 2015; Accepted November 22, 2015; Epub February 1, 2016; Published February 15, 2016

Abstract: For patients with acute myeloid leukemia (AML), fever and pneumonia are more common symptoms in 
early diagnosis than in period of remission. Here we reported an AML patient who suffered from persistent fever 
and pneumonia even with complete remission, but didn’t respond to antibiotics including anti fungal agents. Since 
sputum or blood cultures were negative and nothing was observed by endobroncheal ultrasonography (EBUS), this 
persistent fever and pneumonia came to be a confusing problem. Finally, tuberculous pneumonia was ascertained 
by computerized tomography-guided lung biopsy. 

Keywords: Hematological disorder, tuberculosis, computerized tomography (CT)

Introduction

On June 9, 2015, a 52-year-old man was admit-
ted to our department with complaints of per-
sisted severe fatigue and fever followed by feel-
ing of chest tightness. The patient showed high 
fever (above 39°C) with slight cough, but no 
appreciable night sweat or weight loss. CBC 
showed that white blood cell (WBC) was 
3.4×109/L with 5% of blast cell, and hemoglo-
bin 58 g/L, platelet count 26×109/L. CT scan 
revealed pneumonia in the right lung (Figure 
1A). Furthermore, CT guided lung biopsy was 
not tolerable due to severe thrombocytopenia. 
Actually, sputum or blood cultures were per-
formed several times but all turned to be nega-
tive. With no pathogen confirmed, the experi-
mental administration with voriconazole and 
imipenem was adopted. Bone marrow aspira-
tion revealed 30 percent of blast cells. By 
immunostaining, acute myeloid leukemia was 
diagnosed. Subsequently, the patient received 
one cycle of standard induction chemotherapy 
(IA regimen). The patient’s body temperature 
once dropped to about 38°C during chemother-
apy, and then went up to 39°C when granulo-
cyte count was sharply decreased with Sta- 
phylococcus epidermis found in blood. After 
drug sensitivity test, vancomycin was adminis-
tered. Simultaneously, granulocyte colony stim-

ulating factor (G-CSF) was administrated as a 
supportive therapy and CT scan was repeated 
(Figure 1B) which showed pneumonia turned to 
be worse because of wider infected area. Since 
fever and fatigue were all complaints from this 
patient, we doubted whether Staphylococcus 
epidermis is the only pathogen which caused 
lung infection. Based on the outcome of multi-
disciplinary discussions, we decided that tige-
cycline and cefoperazone/sulbactam were sub-
stituted for imipenem which could induce the 
emergence of multiple resistant bacteria. Van- 
comycin and voriconazole were withdrawn. 
Subsequently, the body temperature of the 
patient did return to normal, but this only lasted 
five days before it went up to 39°C and higher. 
CT scan was performed again to find a slight 
improvement in the condition of pneumonia 
(Figure 1C), which might be attributable to the 
growth of leukocyte and platelet with complete 
bone marrow remission. The patient had no 
manifestation of new symptoms except for high 
fever. Further examination had been therefo- 
re performed. The outcome of endobroncheal 
ultrasonography (EBUS) was negative. Finally, 
the confirmed reason for fever and pulmonary 
infection was found to be associated with tuber-
culosis (Figure 2) by CT guided lung biopsy. 
Before CT guided lung biopsy was conducted, 
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we examined the lung CT scan again (Figure 
1D), found that the infection was similar to that 
detected by CT scan in Figure 1C. Pathological 
outcome confirmed this (Figure 3). Unfortu- 
nately, after about 2 weeks’ anti-tuberculosis 
therapy combined with rifapentine, isoniazid, 
butyl alcohol and pyrazinamide, the tempera-
ture still could not be controlled. Then we 
deduced that it might be a resistant type tuber-
culosis that worked. Later, the bronchoscopy 
was examined, and the Polymerase Chain 
Reaction (PCR) outcome confirmed that no 
resistance was involved in tuberculosis infec-
tion. About 3 weeks’ therapy, the patient’s tem-
perature returned to normal.

Figure 1. Pulmonary CT scan: high density shadow of right middle pulmonary mass, no lymph node enlargement of 
both hilus of lung and mediastinum.

Figure 2. CT guided lung biopsy: the acid-fast stain-
ing was positive.
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Disscusion

Tuberculosis (TB) remains a global concern 
despite substantial investment in TB-related 
health services over the past two decades. 
Patients with sputum-negative pulmonary TB 
(PTB) and extrapulmonary TB (EPTB) are diffi-
cult to diagnose and may be missed at all 
points of care [1]. Atypical clinical signs and 
symptoms in adults with TB make the diagnosis 
more difficult. For patients with hematologic 
malignancies, the most common pathogens 
associated with infection due to agranulocyto-
sis and immune inhibition were bacteria and 
fungus rather than mycobacterium tuberculo-
sis. Seldom definitely diagnosed as it were, 
tuberculous infections (TIs) are one of severe 
and life-threatening complications in patients 
with malignant hematological disorders. TI pre-
dominantly affects males with chronic myelo-
proliferative disorders, myelodysplasia, and 
AML [2]. Chen et al. and Mishra et al. reported 
that patients with AML rather than other types 
of hematologic malignancies had a higher rate 
of tuberculous infections due to mycobacteri-

um tuberculosis [3, 4]. Most patients with 
hematological malignancies and pulmonary 
tuberculosis showed mediastinal lymphade-
nopathy, pleural effusions and fibrocalcified 
lesions [3]. Extrapulmonary presentation of TB 
disease is common in patients with hemato-
logical malignancies, ranging from 16% to 78% 
[4-6].

In our case, the male patient with AML and an 
atypical pneumonia had no chance to confirm 
the cause of pneumonia. The patient also had 
no typical symptoms except for persisted high 
fever in the entire treatment course. In theory, 
PTB is classified into primary and post-primary 
patterns, each showing characteristic radiologi-
cal features. By radiology, primary PTB mani-
fests as four major symptoms: parenchymal 
disease, lymphadenopathy, pleural effusion, 
and miliary disease or any combination there of 
[7]. The most common radiographic manifesta-
tion of post-primary PTB is characterized by 
focal or patchily heterogeneous, poorly defined 
masses involving the apical and posterior seg-
ments of the upper lobes and the superior seg-

Figure 3. Pathological outcome of CT guid-
ed lung biopsy. C showed strong positive 
acid-fast staining. A. HE stain (×100); B. 
HE stain (×400); C. Acid-fast stain (×100).



An easily ignored factor to cause persistent fever in patients with AML

2499 Int J Clin Exp Pathol 2016;9(2):2496-2499

ments of the lower lobes [8-10]. Cavitation, the 
radiological hallmark of PTB is radio graphically 
evident in 20-45% of patients. In our case, CT 
scan revealed high-density shadow of the right 
middle pulmonary mass but no lymph node 
enlargement of both hilus of lung and mediasti-
num. We have difficulty in diagnosing pulmo-
nary tuberculosis based on these imaging. 
Actually, we would have preferred to consider 
fungus rather than tubercle bacillus as the 
cause of pneumonia, even if we saw the shad-
ow of lung with cavity. Fortunately, after chemo-
therapy and severe bone marrow suppression, 
the infection showed no further progression. 
And the infection was diagnosed and confirmed 
by biopsy and bronchoscopy because the plate-
let count was recovered. 

So what we should learn from this case is to 
think of the possibility of tuberculosis despite 
the atypical pneumonia and clinical indication 
and to perform enough sputum culture to find 
as more as tubercle bacillus. It is hard to diag-
nose the AML patients due to presence of 
severe thrombopenia. CT guided lung biopsy 
should be performed once the patient’s condi-
tions allow for diagnosis. 
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