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Leptospirosis is a zoonosis caused by a pathogenic spirochete “leptospira interrogans.” 
Severe form of leprospira infection is usually associated with jaundice and renal 
involvement, leading to major hemorrhagic complications. Lung involvement can vary 
from subtle clinical features to deadly pulmonary hemorrhage and acute respiratory 
distress syndrome (ARDS). We recently managed a case of leptospirosis with isolated 
lung involvement as alveolar hemorrhage and ARDS. Our patient had acute febrile illness 
with respiratory symptoms associated with radiological picture of pulmonary hemorrhage. 
Patient was managed with noninvasive ventilation with high flow oxygen, antibiotic and 
pulse steroids therapy. In conclusion, leptospirosis can present with predominant pulmonary 
involvement, instead of the classical triad of Weil disease. High index of suspicion should be 
kept in acute febrile illness patients with respiratory symptoms and alveolar hemorrhage. 
Early diagnosis and management with oxygenation, antibiotics and immunosuppresents 
can prevent complications and mortality.
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Introduction
Leptospirosis is caused by “leptospira interrogans.” 

Usually it causes mild disease, but in a substantial 
number of cases multiple organs are involved (Weil’s 
disease), leading to high case fatality rate. It has biphasic 
patterns of illness with acute or septicemic phase for 
1‑week followed by immune phase for another 1‑week. 
Severe form with multi‑organ involvement includes 
jaundice, renal failure, hepatic necrosis, pulmonary 
involvement and hemorrhagic diasthesis. Isolated 
lung involvement with acute respiratory distress 
syndrome (ARDS) is very rare in severe leptospira 
infection. We recently managed a case of leptospirosis 
with isolated lung involvement in term of alveolar 
hemorrhage and ARDS.

Case Report
A 25 years female, who was agricultural field worker 

from the rural background was admitted with high 
grade fever with chills and severe body ache of 6 days 
duration and cough with breathlessness of 3 days 
duration. Her breathing difficulty increased rapidly, 
and she noted one episode of blood mixed sputum on 
day of hospitalization. On admission, she had low grade 
fever, hypotension (blood pressure 90/60 mmHg), sinus 
tachycardia, severe tachypnea and hypoxia (SpO2 64% on 
room air). Her chest examination revealed reduced air 
entry in bilateral bases with coarse crepts. Initial arterial 
blood gas revealed type 1 respiratory failure (pH ‑ 7.47, 
PCO2‑22.6, HCO3‑16, PO2‑42). Laboratory investigations 
revealed Hb 7.9 g%, platelet counts 80,000/cmm, 
aspartate transaminase/alanine transaminase 93/56 
with serum total bilirubin of 0.8 mg/dl and normal renal 
parameters. Chest X‑ray showed bilateral heterogenous 
opacity in mid and lower zones [Figure1]. Her 
two‑dimensional echo revealed mildly dilated  right atria, 
right ventricle with normal left ventricular functions. 
Serum procalcitonin was negative. Her nasal swab 
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for H1N1 antigen, antinuclear antibody and Coomb’s 
test were negative. She was managed with high flow 
oxygen along with noninvasive ventilation (NIV)/bilevel 
positive airway pressure (BiPAP) support, intravenous 
antibiotic (ceftriaxone), and vasopressors initially. High 
resolution computed tomography (HRCT) chest revealed 
bilateral mild pleural effusion with alveolar opacities 
in bilateral mid and lower zones with few areas of 
brochial dilatation suggestive of alveolar hemorrhage. 
Serum IgM leptospira was done with ELISA method 
in view of radiological finding of alveolar hemorrhage 
and negative procalcitonin test, H1N1 antigen from 
nasal swab, antinuclear antibody and Coombs test. 
Serum IgM leptospira test revealed high positive value 
(>100 u/ml, negative <15 u/ml). She received pulse 
steroid therapy with methyl‑prednisolone. In next 48 h 
her fever subsided, and breathlessness reduced. Her 
oxygen and BiPAP support reduced, and all parameters 
became normal in next 5 days. Her chest X‑ray cleared 
and she was discharged in healthy state.

Discussion
Leptospirosis has been under‑reported and 

under‑diagnosed from India. The disease has been 
reported from various states during monsoon months 
in mini epidemics. The incidence of leptospirosis in 
developing countries is 10–100/100,000 cases/year. By 
this estimate, India should report 0.1–1.0 million cases 
per year, but <10,000 cases are reported.[1‑3]

The clinical expression of leptospira infection is 
related to diverse focal organ dysfunction includes 
subclinical infection, an undifferentiated febrile illness 
and Weil’s disease‑the most severe form. Severe form is 
usually associated with jaundice and renal involvement 
leading to major hemorrhagic complications. Lung 

involvement can vary from subtle clinical features to 
deadly pulmonary hemorrhage and ARDS. Pulmonary 
involvement usually occurs in immune phase and 
the overt pulmonary manifestations occurs in 20–70% 
of patients, most of which resolve without any 
sequelae.[4] Isolated lung involvement is rare and leads 
to the delayed diagnosis.

Pulmonary involvement can manifest clinically as 
cough, dyspnea, chest pain, and hemoptysis. Alveolar 
hemorrhage is the main pulmonary manifestation, which 
may vary from mild to severe, severity being related to 
mortality.[5] Possible mechanism in alveolar hemorrhage 
is toxin mediated process leading to vascular injury, 
particularly small vessel vasculitis. The possible toxins 
include membrane glycoproteins, lipopolysacchrides, 
outer membrane proteins and hemolysins. Cytokines, 
like tumor necrosis factor‑alpha may also be involved in 
the pathogenesis of leptospirosis.[6] Vasculitis primarily 
affects capillaries leading to hemorrhage in alveoli. 
Other than toxin mediated process, another indirect 
pathogenic mechanism is host immune response to 
infection.[5] Production, of circulating antibodies against 
the pathogen’’s lipopolysacchrides, leads to activations 
of innate immune system, which is initiating event in 
antibody generation.[7] Severe pulmonary hemorrhage 
has a rapid and severe course with high mortality 
rates (30–60%).[8] Rarely patients of leptospirosis 
may develop ARDS, and has a high mortality rate 
(up to 51%).[9] ARDS is usually associated with pulmonary 
hemorrhage due to endothelial damage.[8] Microscopic 
examination in severe pulmonary involvement reveals 
intra‑alveolar and interstitial hemorrhage, pulmonary 
edema, fibrin deposition, hyaline membrane formation 
and proliferative fibroblastic reaction. Clavel et al. also 
reported a case of young female with leptospirosis, who 
presented as recurrent hemoptysis and ARDS without 
involvement of renal dysfunction and normal hepatic 
enzymes. Open lung biopsy in their case revealed typical 
lesion of bronchiolitis obliterans without inflammatory 
cells.[10]

Diagnosis can be confirmed by either an isolation of 
the organism from blood and/or cerebrospinal fluid 
or seroconversion or a rise in antibody titer in the 
microscopic agglutination test. Other causes of alveolar 
hemorrage like Wegener’s granulomatosis, microscopic 
polyangiitis, good pasture syndrome etc., should be 
ruled out with appropriate history and invetigations. 
Bronchoscopy with bronchoalveolar lavage may identify 
hemorrhage which may otherwise remain occult. Chest 
X‑ray findings reveal rapidly evolving predominantly 
peripheral diffuse nodular or confluent pulmonary 

Figure 1: Chest X‑ray
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lesions. HRCT findings are predominantly consisted of 
extensive ground glass opacities, predominantly afflict 
the peripheral and dorsal lung regions and the lower 
lung zones.

In management, most of the patients of leptospirosis 
show spontaneous recovery and do not require any 
specific therapy. Although, the use of antibiotics is 
not well proven in leptospirosis, its early initiation  
can shorten the course of severity and prevent the 
progression of mild disease.[11] Penicillin, tetracycline, 
ceftriaxone and doxycycline are the preferred antibiotics. 
A Cochrane systematic review failed to find sufficient 
evidence to provide clear guidelines for use of 
antibiotics.[12] Patients with severe leptospirosis require 
correction of hypovolemia, hypotension and electrolyte 
abnormalities. Management of respiratory failure 
should be done with timely initiation of mechanical 
ventilation with positive end‑expiratory pressure or 
NIV (BiPAP) and high concentration of inspired oxygen. 
Extracorporeal membrane oxygenator has been used in 
refractory hypoxia cases.

Immunomodulation such as gluco‑corticoids, 
immunoglobulin or plasmapheresis, may be helpful 
in severe leptospirosis. Several reports from India 
have supported use of glucocorticoids in leptospiral 
pulmonary hemorrhage.[13,14] Shenoy et al. evaluated the 
efficacy of bolus methylprednisone and concluded that 
use of corticosteroids reduced the need for ventilator 
support only if given within first 24 h of onset of 
pulmonary symptoms; however the mortality benefit 
was not passed on to patients already on mechanical 
ventilation.[14] The usefulness of cyclophosphamide and 
plasma exchange in patients with leptospiral pulmonary 
hemorrhage were studied by Trivedi et al.[15] Inhaled 
nitric oxide, desmopressin, hemofiltration and activated 
factor VII are few of the novel approaches which have 
been tried in resistant cases of leptospirosis.[16]

To conclude, leptospirosis is under‑reported and 
under‑diagnosed from developing countries like 
India. Severe leptospirosis may lead to isolated lung 
involvement or ARDS in the absence of jaundice and renal 
dysfunction. High index of suspicion should be kept in 
risk group involving population who work with infected 
animals, either directly or indirectly by contaminated 

water or soil. Isolated lung involvement can present 
with acute febrile illness with respiratory symptoms and 
alveolar hemorrhage on radiological or bronchoscopic 
evaluation. Early diagnosis and management with 
oxygenation, antibiotic and immunosuppresents can 
prevent complications and mortality.
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