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Pulmonary Tuberculosis Complicated with Severe
Thrombocytopenia with Diffuse Alveolar Hemorrhaging
during Anti-tuberculosis Chemotherapy: An Autopsy Report
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Abstract:

Tuberculosis may be accompanied by various hematological abnormalities during treatment, and occasion-
ally thrombocytopenia is also noted. Most cases of thrombocytopenia in tuberculosis are moderate, and there
are few reports about thrombocytopenia with diffuse alveolar hemorrhaging (DAH) in pulmonary tuberculo-
sis. We describe the case of an 82-year-old man with pulmonary tuberculosis and tuberculous pleurisy. He
underwent anti-tuberculosis chemotherapy; during tuberculosis treatment, he experienced DAH due to fulmi-
nant thrombocytopenia. Thrombocytopenia is a common finding in patients with pulmonary tuberculosis, but
the laboratory findings should be carefully evaluated. Thrombocytopenia during anti-tuberculosis chemother-

apy can cause life-threatening DAH.
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Introduction

Tuberculosis may be accompanied by various hematologi-
cal abnormalities during treatment, and thrombocytopenia is
also occasionally experienced. Thrombocytopenia tends to
cause bleeding in severe cases. However, it is rare that it ac-
companies diffuse alveolar hemorrhaging (DAH). DAH is a
clinical diagnosis characterized by diffuse radiographic al-
veolar infiltrates and hemoptysis, which is usually accompa-
nied by respiratory failure (1).

We herein report the case of an 82-year-old man with pul-
monary tuberculosis and tuberculous pleurisy. He underwent
anti-tuberculosis chemotherapy; during tuberculosis treat-
ment, the patient experienced DAH due to fulminant throm-
bocytopenia.

Case Report

An 82-year-old man presented with a 1-month history of
appetite loss followed by slow progressive dyspnea in De-
cember 2015. The patient was an ex-smoker (7 pack-year)
and had received donepezil hydrochloride (50 mg/day
orally) for Alzheimer’s disease. The patient had symptoms
of worsening dyspnea from February 2016.

On an examination, he was alert and did not appear to be
overtly unwell. His body temperature was 37.2°C. Pulse ox-
imetry showed an oxygen saturation of 94% at room pres-
sure. His breath sounds were decreased at the left-sided lung
base. There were no signs of lower extremity deep-venous
thrombosis and palpable lymph nodes. Chest X-ray films
showed a left-sided pleural effusion. Chest computed to-
mography (CT) revealed left-sided pleural effusion and cen-
trilobular nodules in all fields(Fig. 1a). Blood and serologic
examinations revealed a normal white blood cell count

'Department of Internal Medicine, National Hospital Organization, Kinki-Chuo Chest Medical Center, Japan, *Department of Infectious Dis-
eases, National Hospital Organization, Kinki-Chuo Chest Medical Center, Japan, °Clinical Research Center, National Hospital Organization,
Kinki-Chuo Chest Medical Center, Japan and ‘Department of Pathology, National Hospital Organization, Kinki-Chuo Chest Medical Center,

Japan

Received: September 13, 2017; Accepted: April 15, 2018; Advance Publication by J-STAGE: July 6, 2018

Correspondence to Dr. Kazunari Tsuyuguchi, tsuyuguchi @kch.hosp.go.jp

3285



Intern Med 57: 3285-3288, 2018 DOI: 10.2169/internalmedicine.0207-17

Figure 1.

b) Day 47

Computed tomography (CT) of the chest: (a) lower lung fields on day 1 showing left-sided

pleural effusion and centrilobular nodules in all fields; (b) high-resolution CT on day 47 showing bi-
lateral improvement of centrilobular nodules and decreased pleural effusion; (c) CT of the lower lung
fields on day 61 showing bilateral worsening of the alveolar spaces in the lower lung fields.

(5,800 cells/uL) and moderately increased C-reactive protein
(CRP) (3.57 mg/dL), normal hemoglobin (14.8 g/dL), and
normal thrombocyte (29.3x10* cells/uL) levels. An examina-
tion of the left-sided pleural fluid revealed exudative pleural
effusion with increased lymphocytes (95%) and high adeno-
sine deaminase levels (123.0 U/L), whereas smears, cultures,
and cytology of the pleural fluid were negative. Mycobacte-
rium tuberculosis was isolated from sputum samples. The
patient was diagnosed with pulmonary M. tuberculosis and
M. tuberculosis pleurisy. He was referred to Kinki-Chuo
Chest Medical Center, a 385-bed center in Southern Osaka
that specializes in pulmonary disease for pulmonary M. fu-
berculosis treatment.

After receiving a 3-drug regimen [rifampicin (RFP) 600
mg/day, isoniazid (INH) 300 mg/day, and ethambutol (EB)
1,000 mg/day] according to the patient’s weight for 2
months, his general condition was stable, and his symptoms
of dyspnea resolved gradually. His sputum smear was nega-
tive on hospital day 28, and chest CT on hospital day 47 re-
vealed that the left-sided pleural effusion had ameliorated,
and the centrilobular nodules had gradually decreased in
number (Fig. 1b). However, the patient complained of fa-
tigue and presented with skin rash with pruritus over the
lumbar and neck region on hospital day 50. The thrombo-
cyte count was 220,000 cells/uL on that day. Although all

medication was stopped because the skin rash was suspected
to be drug-induced, progressive fatigue, dyspnea, and mas-
sive hemoptysis appeared with intraoral bleeding on hospital
day 61.

His body temperature was 38.0C, and pulse oximetry
showed an oxygen saturation of 81% at room pressure.
Coarse crackles were heard in the bilateral lung fields with-
out wheezing. Hepatic splenomegaly was not noted. Blood
and serologic examinations revealed fulminant thrombocy-
topenia (thrombocyte count of 1,000 cells/uL), and coagula-
tion marker levels were normal (prothrombin time: 1.38 sec-
onds; prothrombin time-international normalized ratio: 1.16;
activated partial thromboplastin time: 28 seconds). An arte-
rial blood gas analysis with 10-L oxygen administration re-
vealed marked hypoxemia [partial pressure of oxygen (PaO.)
64.6 mmHg]. Chest CT revealed bilateral and progressive
multiple areas of subpleural and peribronchial patchy con-
solidation (Fig. 1c).

The patient was administered methylprednisolone (1 mg/
kg/day) and transfused with multiple units of platelets. An-
other regimen of anti-tuberculosis chemotherapy (Streptomy-
cin 0.75 g/day and Levofloxacin 500 mg/day intravenously)
was started, but his pulmonary condition deteriorated pro-
gressively, and he passed away on hospital day 65.

Drug-induced lymphocyte stimulation tests (DLSTs) of

3286



Intern Med 57: 3285-3288, 2018 DOI: 10.2169/internalmedicine.0207-17

Figure 2.

(a) Both lungs revealed diffuse bleeding lesions. (b) Sample from lungs [Hematoxylin and

Eosin (H&E) staining, x400]; the alveolar spaces are diffusely filled with blood, and foci of hemosid-

erin-laden macrophages are present. Mild interstitial inflammation and type II pneumocyte hyper-

plasia are observed. (c) Samples from the kidney (H&E staining, x400); in the kidney, the glomeruli
did not reveal thrombotic microangiopathy but did show granulomas with necrosis. (d) Samples from
the bone marrow (H&E staining, x400); The hyperplastic bone marrow revealed no epithelioid cell

granulomas.

RFP and INH were performed after his death (INH: posi-
tive; RFP: negative). An autopsy was performed after obtain-
ing permission from the family. Autopsy specimens of the
lung revealed DAH comprising intraalveolar hemorrhaging,
hemosiderin-laden macrophages, and type Il pneumocyte hy-
perplasia (Fig. 2a and b). The glomeruli had no mi-
crothrombi but demonstrated well-formed epithelioid cell
granulomas with central necrosis, indicating miliary tubercu-
losis (Fig. 2c¢). The hyperplastic bone marrow showed in-
creased numbers of megakaryocytes but no epithelioid cell
granulomas of military tuberculosis. (Fig. 2d).

Discussion

The present case highlighted two important clinical is-
sues: severe thrombocytopenia can present during tuberculo-
sis treatment, and DAH can occur as a complication of
thrombocytopenia in pulmonary tuberculosis.

First, regarding the issue of severe thrombocytopenia, sev-
eral reports of thrombocytopenia during anti-tuberculosis
treatment have been documented (2-4). Some reports have

described the mechanisms of thrombocytopenia being due to
the activity of tuberculosis itself. The mechanisms underly-
ing immune thrombocytopenia have been considered to be
due to the suppression of T cells derived from tuberculosis
and the production of antiplatelet antibodies, and the conver-
sion of latent antibody into platelets might therefore have
caused the manifestation of thrombocytopenia (5, 6). How-
ever, the patient in this case did not have any systemic
symptoms, such as neurological symptoms or kidney failure;
therefore, thrombotic thrombocytopenic purpura was not
suspected. Idiopathic thrombocytopenic purpura is diagnosed
by exclusion, but it is also necessary to perform a bone mar-
row puncture. However, bone marrow aspiration was not
performed in the case as the clinical course of the patient
was rapid and deteriorated with acute respiratory failure.
Drug-induced thrombocytopenia may also occur because
of allergic reactions to INH or RFP during anti-tuberculosis
chemotherapy. We performed a DLST of INH and RFP in
the present study, but the efficacy of DLST against anti-
tuberculosis drugs in thrombocytopenia is unclear (7). The
clinical course and autopsy findings in this patient suggested
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that the anti-tuberculosis treatment might have been related
to the thrombocytopenia.

Although George et al. found that most reports of drug-
induced thrombocytopenia have not provided evidence sup-
porting a definite or probable causal relationship between
the disease and the drug in their systemic review (8), and
the exact mechanism underlying drug-induced thrombocy-
topenia remains unclear. However, some reports have hy-
pothesized that the mechanism is related to anti-tuberculosis
treatment. It has been rationalized that RFP-dependent anti-
bodies bind to thrombocytes and cause its increased destruc-
tion. INH may also induce disturbances in the hematological
system (4).

As mentioned above, the present case highlighted the fact
that DAH as a complication of thrombocytopenia can also
occur in pulmonary tuberculosis patients. Significant de-
creases in the platelet count can cause superficial oral and
nose bleeding but seldom cause DAH. In this case, the pa-
tient died due to the complication of respiratory failure fol-
lowing pulmonary alveolar bleeding. Few reports in the lit-
erature have described DAH as a complication of thrombo-
cytopenia. Only three previous reports have documented
thrombocytopenia complicated with idiopathic thrombocy-
topenia purpura following DAH (9-11). The autopsy in the
present case showed that there were no findings of compli-
cation with vasculitis. Although mycobacteriological and ra-
diological examinations confirmed that the patient’s pulmo-
nary tuberculosis had been successfully treated, inflamma-
tion caused by the infection may have caused an increase in
the vascular permeability, which further promoted bleeding
with thrombocytopenia.

In conclusion, we herein report a rare case of DAH in the
setting of pulmonary tuberculosis. Some adverse effects may
be experienced during tuberculosis treatment, but cases of
DAH induced by severe thrombocytopenia during tuberculo-
sis treatment are rare. Thrombocytopenia is a common find-
ing in clinical practice and is occasionally associated with
life-threatening bleeding complications. We report this case
to raise clinical awareness of the rare but potentially fatal
adverse effects of DAH-induced severe thrombocytopenia
during tuberculosis treatment.
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