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Systemic thrombosis due to pulmonary
tuberculosis
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ABSTRACT
Pulmonary tuberculosis (TB) is an established cause of venous
thrombosis. A few instances have been described with arterial
thrombosis as well. It has been speculated that TB causes
systemic hypercoagulability, which may lead to venous
thrombosis. This may be the presenting phenomenon, may
occur shortly after diagnosis of TB, or even after starting
antitubercular therapy. We describe a patient of pulmonary
TB, who presented with pulmonary thromboembolism, with
both arterial as well as venous thrombosis, which resolved on
antitubercular therapy.
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INTRODUCTION
Venous thromboembolism encompasses a spectrum of mani-
festations from deep vein thrombosis (DVT) to pulmonary
thromboembolism. Tuberculosis (TB) is a risk factor for the
development of venous thromboembolism irrespective of the
presence of other contributing factors. However, the association
of arterial thrombosis with TB is rare.1,2 We report a 31-year-old
man who presented with systemic thrombosis and pulmonary
arterial and venous thromboembolism attributable to pulmonary
TB.

THE CASE
A 31-year-old man, driver by occupation, presented with 15 days’
history of dyspnoea, cough with mucoid expectoration and fever.
There was no history of chest pain or haemoptysis. He was
initially evaluated by a physician with a chest X-ray, which
showed a small right-sided small pleural effusion. The patient was
managed with empirical antibiotic therapy. However, in view of
increased dyspnoea over 2 days he came to our clinic. At
presentation his pulse rate was 112/minute, blood pressure of 110/
70 mmHg and respiratory rate of 32 cycles/minute. Haemoglobin
level was 14.3 g/dl, white cell count of 26 000/cmm and platelet
count of 300 000/cmm. HIV was non-reactive, and past or family
history was unremarkable. Chest X-ray at admission showed
right-sided hydropneumothorax with a patchy consolidation in
the right mid-zone, with shift of the mediastinum to the opposite
side. A 14-French pigtail catheter was inserted and patient was
relieved of his dyspnoea. CT thorax showed right-sided

hydropneumothorax, with patchy consolidation in the right upper
lobe, consolidation with cavitation in the right lower lobe, and a
complete filling defect of the right main pulmonary artery. He was
started on anticoagulants, with low molecular weight heparin and
warfarin. CT pulmonary angiography showed a thrombus in the
right pulmonary artery (Fig. 1) and the right inferior pulmonary
vein (Fig. 2) with a large splenic infarct. Sputum Gene Xpert done
at our laboratory was reported as ‘MTB detected, rifampicin-
sensitive’. Two sputum smear samples were negative; however,
subsequent TB MGIT culture isolated MTB complex. He was
initiated on first-line antitubercular drugs based on the gene Xpert
report (isoniazid 75 mg, rifampicin 150 mg, ethambutol 275 mg
and pyrazinamide 400 mg). His bilateral lower limb Doppler was
normal; 2D-echocardiography showed mild pulmonary
hypertension with pulmonary artery systemic pressure as estimated
by tricuspid regurgitation jet of 40 mmHg, without any evidence
of right ventricular dysfunction. CT abdominal angiography to
evaluate the splenic infarct showed complete thrombosis of the
splenic vein (Fig. 3) and partial occlusion of the common hepatic
artery and gastroduodenal artery. In view of multiple arterial and
venous thrombosis, the possibility of inherited thrombophilia was
considered, and the patient was evaluated with a complete
thrombophilia profile consisting of protein C, protein S, anti-
thrombin III, antiphospholipid antibody (APLA), factor V leiden
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FIG 1. Right main pulmonary artery thrombus
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mutation, methylene tetrahydrofolate reductase (MTHFR)
mutation, homocysteine levels, and activated protein C resistance.
All were within normal limits. The patient’s symptoms started
improving while on antitubercular therapy. The pigtail catheter
was removed after complete expansion of the lung and the patient
was discharged on antitubercular therapy and warfarin. At 6
months of follow-up, chest X-ray showed resolution of the right
upper lobe consolidation, sputum AFB MGIT culture was negative
and the patient was asymptomatic.

DISCUSSION
TB is a common infectious disease in India with high morbidity.
It can have myriad presentations. Thromboembolic phenomena
could occur as the presenting manifestation, complication or
sequelae during the course of the disease.3 Our patient had
pulmonary thromboembolism as a rare presenting feature of the
disease. Thromboembolism may occur a few days after the
diagnosis4 or late in the course of the disease, even in patients on
antitubercular treatment. In the 1980s, White et al. mentoned that
the rate of DVT was 3.4% within two weeks after initiation of
therapy.5 In 2006, an Italian study group concluded that the
prevalence of venous thromboembolism was 0.6% in the first
month of treatment, one-third occurring in the first week.6

It has been established that TB is an independent risk factor for
venous thrombosis. In the MEDENOX study, patients with TB
were found to have a greater risk of venous thromboembolism,
close to neoplasia with an odds ratio of 1.62.7 Widespread TB
leading to a transitory hypercoagulable state due to widespread
inflammation has also been documented.8,9 Turken et al. showed
that patients with active pulmonary TB had thrombocytosis and
increased fibrinogen, factor VIII, and plasminogen activator
inhibitor 1 plasma levels, associated with depressed antithrombin
III and protein C levels in the first month of treatment, resulting
in activated coagulation and inhibited fibrinolysis.

Experimental studies have also shown the role of pro-
inflammatory cytokines (interleukin 1, interleukin 6, tumour
necrosis factor α) produced during the acute phase of TB, either
by peripheral blood mononuclear cells, or by lung, lymph node
and spleen macrophages, and their interaction with mycobacterial

products.10,11 It has also been shown that, in vitro, M. tuberculosis
induces the expression of a tissue factor in monocytes–
macrophages, that is, a primary activator of the clotting cascade.12

Some authors have postulated that various local factors may
also lead to thrombosis such as from venous compression by
lymph nodes, as retroperitoneal adenopathies may cause inferior
vena cava thrombosis in the absence of any haemostatic
abnormalities.3 However, Dentan et al. felt that systemic rather
than local factors play a predominant role.13 Our patient also
indicates the same. Our patient responded well upon initiation of
antitubercular therapy, and continues to be symptom-free. This is
in concordance with a few studies suggesting that patients with
haemodynamic instability improved with antitubercular treatment
within 4 weeks.8

There have been many case reports of TB associated with
upper and lower limb DVT, hepatic vein,14 retinal vein15 and
cerebral venous sinus thrombosis.16 However, only a few have
reported TB associated with arterial thrombosis.1,2,17 We report
this patient as it shows a rare presentation of TB with both arterial
and venous thrombosis. It is a potentially treatable condition if
diagnosed and managed early.
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FIG 3. Splenic vein thrombosis


