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Leptospirosis pulmonary haemorrhage syndrome
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Abstract

Sri Lanka remains a hotspot for leptospirosis and
the incidence has been rising over the past few
decades. Leptospirosis Pulmonary Haemorrhage
Syndrome (LPHS) is a severe manifestation of
leptospirosis, characterized by acute respiratory
distress and significant pulmonary haemorrhage
leading to devastating clinical outcomes. Recent
epidemiological studies indicate a concerning rise
in mortality rates attributed to LPHS, particularly in
endemic regions such as Sri Lanka.

This article explores the clinical features, patho-
physiology, diagnosis and management options of
LPHS, emphasizing the need for heightened
awareness among healthcare professionals. As a
re-immerging zoonotic disease in an endemic
country like Sri Lanka, severe leptospirosis such as
LPHS needs prompt clinical diagnosis and manage-
ment. Furthermore, we discuss the potential
mechanisms underlying pulmonary haemorrhage,
including immune-mediated injury due to cytokine
storm and coagulopathy, which contribute to
adverse outcomes in affected patients.

Among severe manifestations of leptospirosis, LPHS
carries a high rate of mortality. Therefore, high
degree of clinical suspicion is necessary, especially
in resource poor settings where access to intensive
care is limited. Thus, early diagnosis and timely inter-
vention remain paramount in improving prognosis.
Antibiotics, pulse steroid therapy, therapeutic
plasma exchange and ventilatory support remains
the main management options. In severe refractory
hypoxemia veno-venous extra corporeal membrane
oxygenation has been tried with some success.

We highlight the importance of continuous
surveillance and ongoing research to further

Introduction

Leptospirosis is increasingly recognized as a

significant and emerging global public health concern,

owing to its epidemic potential and rising incidence in

both developing and developed countries.1 An estimated

1.03 million cases and approximately 60,000 deaths

occur annually worldwide.1 The disease is caused

by spirochetes of the genus Leptospira, of which 14

species are currently considered potentially patho-

genic. Out of which, nine definitively pathogenic and

five classified as intermediate pathogens. Although a

wide range of mammals can serve as reservoirs,

rodents are the primary vectors responsible for human

transmission.2

In recent years, leptospirosis has been classified

as a re-emerging infectious disease. This re-emer-

gence is largely attributed to climatic changes such

as increased frequency of extreme weather events and

flooding, particularly in tropical regions. Additionally,

urbanization-related factors such as the proliferation

of rodents in densely populated slums, increased

human contact with contaminated environments, and

the popularity of recreational water activities have

contributed to the rising incidence of the disease in

urban settings.3

In Sri Lanka, epidemiological surveillance data

indicate a marked rise in leptospirosis cases over the

past few decades, with a sharp increase observed in

the last ten-year period beginning in 2015. In that year,

enhance the knowledge regarding LHPS and its
therapeutic options to address the growing public
health challenge posed by this severe complication
of leptospirosis.
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approximately 4,300 cases were reported, rising to

13,700 cases by 2024. While improved disease

notification and reporting mechanisms may partly

explain this increase, a parallel and concerning rise in

mortality has also been observed from 71 deaths in

2015 to 320 in 2024.4 Limited death reviews and

autopsy data suggest that the primary causes of

mortality are severe pulmonary hemorrhage,

myocarditis, and complications related to prolonged

intensive care management, often involving multiple

organ dysfunction.

 Clinical patterns of leptospirosis

Leptospirosis in humans can present as a mild,

self-limiting illness or as a severe multi-system disease

characterized by high fever, renal failure, jaundice,

aseptic meningitis, and a range of other clinical

manifestations. Traditionally, leptospirosis has been

classified into two forms: the anicteric (mild) form,

which is the predominant presentation, and the icteric

(severe) form. When the classic triad of jaundice, renal

impairment, and bleeding diathesis is present, the

condition is termed Weil's syndrome, which involves

severe renal and hepatic dysfunction along with

hemorrhagic manifestations.

In 1995, during an outbreak in Nicaragua, a distinct

form of severe leptospirosis with predominant pul-

monary manifestations and high mortality was

reported.5 This entity was later recognized as lepto-

spirosis pulmonary haemorrhage syndrome (LPHS),

characterized by extensive pulmonary hemorrhage as

the leading cause of death, often with minimal or no

renal or hepatic involvement. Similar clinical patterns

were subsequently reported in several countries,

including Korea, China, and Brazil. In certain regions,

LPHS has emerged as the primary cause of lepto-

spirosis-related mortality, reinforcing its recognition as

a distinct clinical entity over the past two decades.3

Surveillance data from Salvador, Brazil, indicate that

severe pulmonary hemorrhagic syndrome (SPHS)

patients were first identified in 2003, despite active

monitoring, suggesting its emergence as a newly

recognized complication with geographical variations

in distribution.3,6

The first documented cases of leptospirosis-

related pulmonary hemorrhage in Sri Lanka dates back

to 1977, based on an autopsy series of seven cases

where subpleural and intrapulmonary hemorrhages

were identified as the primary cause of mortality.7 A

subsequent autopsy series from Teaching Hospital,

Karapitiya in 2008 reported that among 25

leptospirosis-related deaths, 21 had undergone post-

mortem examination, revealing severe pulmonary

hemorrhage as the cause of death.8 More recently in

2019, a  case series from the same institution docu-

mented 76 confirmed cases of leptospirosis pulmonary

haemorrhage syndrome.10 These findings provide

compelling evidence that leptospirosis-associated

pulmonary hemorrhage is a well-established compli-

cation in Sri Lanka, contributing significantly to disease-

related mortality, in line with global observations.7,9,10

Recent studies and clinical observations from Sri

Lanka suggest that severe leptospirosis exhibits diverse

clinical manifestations. A study from southern Sri

Lanka reported that among patients with severe

leptospirosis, 94% had acute kidney injury, 60%

experienced hemodynamic instability, nearly 40%

developed pulmonary hemorrhage, 33% exhibited

myocarditis, and 12.5% had severe liver involvement.11

These findings challenge the conventional notion that

jaundice alone is a marker of severity, emphasizing

that the extent of individual organ dysfunction or multi-

organ involvement is a more reliable determinant of

disease severity and associated mortality.

Pathophysiology

Understanding the pathophysiology of lepto-

spirosis is fundamental in the management of severe

disease forms such as LPHS. Disease manifestations

depend on both microbial and host factors.18 Although

exact pathophysiology of severe disease is not fully

understood it is evident that the disarray of host immune

response causing a cytokine storm is likely to be

responsible.12

Pathogenicity is related to the presence of lipo-

polysaccharides (LPS), hemolysins, outer membrane

proteins and adhesion molecules on the bacteria.13,14

Host innate immune response is triggered by

identification of these bacterial molecules by Toll-like

receptors and nucleotide-binding oligomerization

domain-like receptors on macrophages and neutro-

phils.14 Although Leptospira are susceptible to

phagocytosis by macrophages some escape the

phagosome.14 Furthermore, overproduction of reactive

oxygen species by macrophages contribute to severe

tissue damage.12

Leptospira can evade complement mediated

destruction as the surface metalloproteinases inhibit

the attachment of membrane attack complex.12 Various

molecular signaling pathways are responsible for

triggering the genes encoding pro-inflammatory

cytokines (TNF, IL-8, IL-6 , IL-1β) and anti-inflammatory

cytokines (IL-10, TGFβ, IL-4 ,IL-13).4,18 Hemolysin also

activates the pro inflammatory cytokine production.12

The balance between pro and anti-inflammatory
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cytokine production is needed for the controlled host

immune response. However, if there is an exaggerated

cytokine production (cytokine storm) this would lead

to severe disease14 as a result of enhanced tissue

damage. Cytokine storm seen in leptospirosis is

similar to other bacterial sepsis.14 Particularly high

levels of IL-5, IL-6, IL-8, and IL-10 are seen in LPHS.14

There is a significant correlation of cytokine

concentration with the disease severity.15

Adaptive immune response is primarily via

antibodies (IgM and IgG) produced against Leptospira

LPS and other surface proteins.15 Typically, after an

infection, Leptospira antibodies would last for 6-8

years. However, there is little evidence that the

antibodies would protect the host from other Leptospira

serovars.15

Main mechanisms responsible for pulmonary

damages are toxin mediated and immune mediated

pathways.16,17 Outer membrane proteins, haemolysin

and peptidoglycans are responsible for toxin mediated

vascular endothelial damage leading to pulmonary

haemorrhages.17 Toxin mediated vascular injury in the

form of small vessel vasculitis leads to pulmonary

haemorrhages.18 Immune mediated pulmonary haemor-

rhage is mediated through cytokines. Particularly

higher levels of IL-6, IL-8, and IL-10 are seen in LPHS

compared to other severe forms of leptospirosis.14

These multiple mechanisms ultimately result in severe

lung damage seen in LPHS characterized by diffuse

petechiae in lung parenchyma, intra-alveolar and

interstitial haemorrhage and haemorrhagic infiltrates.18

Severe leptospirosis

Severe leptospirosis is characterized by hemo-

dynamic instability and the presence of one or more

of the following: oliguric acute kidney injury, pulmonary

haemorrhage, and evidence of myocarditis. Early

differentiation of severe leptospirosis from mild cases

is critical, as severe cases are associated with high

mortality. Clinical and biochemical parameters can aid

in early identification. Oliguria and hypotension in the

early stages often signal severe disease. Hypotension

is a frequent finding in severe leptospirosis.10,11 Notably,

severe leptospirosis shares pathophysiological simi-

larities with bacterial sepsis. Duarte-Neto et al. identified

striking histopathological and immunological simi-

larities in the spleens of patients who succumbed

to pulmonary haemorrhage due to leptospirosis and

those who died of bacterial septic shock. Their findings

indicate that severe leptospirosis induces an immuno-

suppressive state at its terminal stage, akin to septic

shock.5

Clinical recognition of LPHS

Clinical manifestations of LPHS include dyspnoea,

lung crepitations, massive haemoptysis, radiographic

evidence of alveolar haemorrhage, and rapid clinical

deterioration requiring ventilatory support.3 Observations

from Sri Lankan patients indicate that haemodynamic

instability frequently precedes pulmonary haemor-

rhage, with tachypnoea, arterial hypoxia, declining

peripheral oxygen saturation, haemoptysis, and chest

X-ray infiltrates heralding severe LPHS.10 Among these,

tachypnoea and arterial hypoxia are often the earliest

signs. Although haemoptysis strongly suggests

pulmonary haemorrhage, it is not always present,

particularly in early stages. A progressive decline in

haemoglobin or haematocrit levels over the course of

illness is another valuable indicator of pulmonary

haemorrhage. In suspected cases, early detection of

worsening of hypoxia through arterial blood gas

analysis is also important for timely diagnosis.

In some cases, patients deteriorate rapidly,

requiring escalating oxygen support and progressing

to respiratory failure within a short period. This

fulminant course is characteristic of severe LPHS or

SPHS.10

Diagnosis

Diagnosis of LPHS in a suspected patient with

leptospirosis ideally requires the confirmation of

leptospirosis infection and the pulmonary involvement.

Laboratory diagnosis of leptospirosis

Although laboratory diagnosis is difficult to obtain

when a patient is deteriorating fast it is important to

try to ascertain the diagnosis. Several diagnostic

methods are available. Dark field microscopy and

culture could be used to identify and isolate the

organism; however, the yield is low19 and not very useful

in clinical diagnosis. Polymerase chain reaction (PCR)

for Leptospira DNA identification is more useful as it

enables rapid and early diagnosis.19 Traditionally,

microscopic agglutination test (MAT) has been widely

used to detect Leptospira IgM antibodies. These

antibodies become detectable between 6th to 10th day

and a fourfold rise in the titer between the acute and

convalescent samples is required for the confirmation

of diagnosis.19
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Radiographic features of LPHS

Chest X-rays in LPHS typically reveal three

distinct patterns, appearing from the 3rd to 4th  day of

the illness:

1. Multiple, predominantly nodular opacities

(1-7 mm), progressing into coalescent forms

known as “cotton wool shadows” with focal

consolidation.

2. Large confluent areas of airspace consolidation.

3. Diffuse, ill-defined ground-glass opacities.

These radiographic changes are initially peripheral
and asymmetrical. In some cases, differentiating
pulmonary haemorrhage from pulmonary oedema can
be challenging, particularly when leptospirosis-
associated myocarditis leads to pulmonary congestion.
In such instances, expert radiological interpretation
and high-resolution computed tomography (HRCT) may
be required. HRCT findings in leptospirosis pulmonary
hemorrhage include ground-glass opacities, airspace
nodules, consolidations, and a crazy-paving pattern,
with bilateral and diffuse distribution, that often
predominate in the lower lung zones.20

Management

Early recognition of severe leptospirosis is
essential for guiding the management and improving
outcomes. All suspected leptospirosis patients – acute
febrile illness in endemic regions accompanied by
arthralgia, myalgia, headache, with a history of
exposure to contaminated water- should undergo close
monitoring. Simple clinical parameters such as pulse
rate, blood pressure, and capillary refill time are vital
for detecting early hemodynamic instability, a key
indicator of severe disease. Systematic assessment
for organ involvement is essential to determine disease
progression.

Antibiotic therapy should be initiated promptly in

all suspected cases of leptospirosis. Early antibiotic

administration has been associated with reduced

complications and improved outcomes.

• Mild disease: Oral doxycycline (100 mg twice daily

for 7 days) or azithromycin (500 mg once daily for

3 days). Alternatively, amoxicillin (500mg tds for

1 week to 10 days) or ampicillin (500-750mg tds

for 1 week to 10 days) may also be used.21

• Severe disease: Intravenous benzylpenicillin (1.5

million units every 6 hours) or ceftriaxone (1 g daily)

for one week is recommended. Intravenous

cefotaxime can also be used. It is important to note

that Leptospira are not sensitive to chloramphenicol,

metronidazole, rifampicin or vancomycin.21

Severe leptospirosis is frequently complicated by

acute kidney injury, myocarditis LPHS and SPHS,

sometimes leading to multiorgan failure. Careful

monitoring to detect these complications and prompt

initiation of appropriate organ support therapy is crucial

in the management of severe leptospirosis.

Management of LPHS

Given the high mortality associated with LPHS, a

pragmatic and timely approach is required for clinical

diagnosis and treatment, especially as laboratory

confirmation of leptospirosis is often delayed.

• Hemodynamic monitoring and supportive care:

Due to the high prevalence of shock and acute

kidney injury in LPHS, close hemodynamic

monitoring and prompt supportive interventions are

critical. Initial management should focus on

judicious fluid resuscitation with careful attention

to avoid fluid overload, followed by the initiation of

vasopressor therapy with noradrenalin for patients

with persistent hypotension. Serial assessment of

lactate levels, urine output, and peripheral perfusion

parameters can guide in tailoring resuscitation

strategies.

• Oxygen therapy: Hypoxia is a frequent mani-

festation of respiratory involvement in leptospirosis,

particularly in LPHS. Judicious administration of

oxygen is critical in improving patient outcomes.

As oxygen requirement increases, escalation of

oxygen therapy should be conducted carefully, with

close monitoring of the work of breathing.

• Antibiotics: In LPHS, intravenous ceftriaxone 1g

daily or cefotaxime 1gm 8 hourly for one week is

recommended. Early initiation is crucial for reducing

morbidity and mortality.

• Corticosteroids: In the national guidelines,

intravenous methylprednisolone is recommended

for severe leptospirosis, particularly in LPHS,

although this is not based on high-quality

evidence.22 Due to observed benefits in cases of

early pulmonary haemorrhage, pulse-dose

intravenous methylprednisolone (500 mg to1 g) is

often commenced in LPHS.22 Questions remain

about the optimal dose, type and the duration of

steroid therapy. However, recent evidence has

questioned its efficacy in severe leptospirosis other

than LPHS.23 There is no robust evidence to support

high dose corticosteroids in severe leptospirosis,23

and their use may potentially increase the risk of

nosocomial infections. Well-designed randomized

controlled trials are urgently needed to define the

role of corticosteroids in this context.
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• Therapeutic Plasma Exchange (TPE): Given the

suspected immune-mediated pathogenesis of

alveolar hemorrhage in LPHS, the role of immuno-

modulatory therapies has been explored. TPE has

shown promising results in case reports and

studies, including a study from Teaching Hospital

Karapitiya, Sri Lanka which demonstrated improved

survival in LPHS patients treated with TPE.10 Use

of TPE has become standard therapy despite

absence of evidence from clinical trials. Given the

lack of other modalities of treatment with demons-

trated benefit, it would be appropriate to use TPE

in LPHS. Tachypnoea and arterial hypoxia with any

of the following evidence of pulmonary hemorrhage

such as suggestive chest X ray infiltrates, haemo-

ptysis, or sudden drop in haemoglobin may be

considered as an indication to initiate TPE.

• Ventilatory support: Early recognition of

impending respiratory failure is essential, and

timely endotracheal intubation is critical to avoid

the onset of a vicious cycle of patient self-inflicted

lung injury (p-SILI). This phenomenon, driven by

excessive respiratory effort in the setting of com-

promised alveolar-capillary integrity, can exacerbate

the already damaged lung architecture due to

pulmonary hemorrhage. Prompt respiratory support

not only prevents further lung injury but is also a

key determinant of survival in fulminant LPHS.

• Lung-protective ventilation strategies, incorporating

low tidal volumes (6 mL/kg predicted body weight)

and appropriate levels of positive end-expiratory

pressure (PEEP), are recommended to minimize

ventilator-induced lung injury.24 In cases of severe

hypoxemia, adjunctive strategies such as prone

positioning may be beneficial.

Non-invasive ventilation (NIV) may be considered

in selected, hemodynamically stable patients

without altered sensorium; however, many

deteriorate rapidly, warranting early endotracheal

intubation and invasive mechanical ventilation.

• Veno-venous extracorporeal membrane

oxygenation (VV-ECMO): Patients who are not

responding to standard mechanical ventilation

requiring high partial pressure of arterial oxygen to

fraction of inspired oxygen ratio, may benefit from

extracorporeal membrane oxygenation.25 Though

LHPS is associated with high mortality, some

patients with refractory hypoxemia despite multiple

adjunctive therapy as described above, respiratory

functions could be successfully supported by V V-

ECMO.25

• Renal replacement therapy (RRT) is often

required in patients with oliguric or anuric renal

failure, particularly when complicated by fluid

overload, hyperkalemia, or severe metabolic

acidosis. Both intermittent hemodialysis and

continuous renal replacement therapy (CRRT) have

been used effectively in this context. Early initiation

of RRT has been associated with better outcomes

in patients with multi-organ dysfunction.

Conclusions

Leptospirosis pulmonary hemorrhage has emerged

as a significant cause of mortality in several endemic

regions, including Sri Lanka. Early recognition,

appropriate supportive care, and targeted therapeutic

interventions, such as antibiotics, corticosteroids,

ventilatory support and TPE, play crucial roles in

improving patient outcomes. Further research is

needed to refine management strategies which will

enable us to reduce mortality associated with this life-

threatening complication.

Key points

1. Leptospirosis is an endemic zoonotic disease, incidence of which has sharply risen in Sri Lanka over

the past decade.

2. Severe Leptospirosis has diverse clinical manifestations and one of the serious complications is

leptospirosis pulmonary haemorrhage syndrome (LPHS).

3. Immune mediated mechanisms are implicated in the pathogenesis of LPHS which has high mortality

despite careful management.

4. Clinical features of LHPS are characterized by rapid deterioration of respiratory function which will

present as hemodynamic instability, tachypnoea, refractory hypoxemia and massive hemoptysis.

Therefore, close monitoring is necessary to identify this complication early.

5. Antibiotics, corticosteroid pulse therapy, ventilatory support, therapeutic plasma exchange and

V V-ECMO in LPHS are the main therapeutic options.



Vol. 56, No. 1, 2025

CME in Infectious Diseases

63

Author declaration

Conflict of interests

Authors do not have any conflict of interests.

Author contribution

WHU conceptualized the design of the CME

article. Both authors contributed equally to writing the

manuscript and editing of the final draft.

References

1. Vijayachari P, Sugunan A P and Shriram A N. Leptospirosis:

an emerging global public health problem. J. Biosci. 2008;

33: 557-69.  doi: 10.1007/s12038-008-0074-z.

2. Rajapakse S, Rodrigo C, Handunnetti SM, et al. Current

immunological and molecular tools for leptospirosis:

diagnostics, vaccine design, and biomarkers for predicting

severity. Ann Clin Microbiol Antimicrob.2015; 14: 2.

doi: 10.1186/s12941-014-0060-2.

3. Truong KN, Coburn J. The emergence of severe pulmonary

hemorrhagic leptospirosis: questions to consider. Front Cell

Infect  Microbiol. 2012; 1: 24. doi:10.3389/fcimb.2011.00024.

4. Weekly Epidemiological Report 20th-26th April 2024 Sri Lanka

Epidemiology Unit.https://www.epid gov.lk/web/images/pdf/

wer/2024/vol_51_no_17_english.pdf

5. Perkins BA. Epidemic leptospirosis associated with

pulmonary hemorrhage in Nicaragua, other recent outbreaks,

and diagnostic testing: issues and opportunities. Emerging

Infections. 1998; 2: 159-67.

6. Gouveia EL, Metcalfe J, de Carvalho AL, et al. Leptospirosis-

associated severe pulmonary hemorrhagic syndrome,

Salvador, Brazil. Emerg Infect Dis. 2008;14(3): 505-8.

doi:10.3201/eid1403.071064

7. Ramachandran S, Perera MV. Cardiac and pulmonary

involvement in leptospirosis. Trans R Soc Trop Med Hyg.

1977; 71(1): 56-9. doi:10.1016/0035-9203(77)90209-7.

8. Ruwanpura R, Rathnaweera A, Hettiarachchi M,

Dhahanayake K, Amararatne S. Severe pulmonary leptos-

pirosis associated with high fatality rate: an autopsy series

in Galle, southern Sri Lanka. Med J Malaysia. 2012; 67(6):

595-600. PMID: 23770952.

9. Gunawardhana SA, Sellahewa KH. Clinical features of

leptospirosis: a prospective descriptive study at the National

Hospital of Sri Lanka (NHSL) in 2007. CMJ. 2008;53(4):155-

156. doi: 10.4038/cmj.v53i4.293.

10. Herath N, Uluwattage W, Weliwitiya T, et al. Sequel and

therapeutic modalities of leptospirosis associated severe

pulmonary haemorrhagic syndrome (SPHS); a Sri Lankan

experience. BMC Infect Dis. 2019; 19(1): 451. doi:10.1186/

s12879-019-4094-0

11. Fonseka C L, Dahanayake NJ, Mihiran DJ, et al. Pulmonary

haemorrhage as a frequent cause of death among patients

with severe complicated Leptospirosis in Southern Sri Lanka.

PLOS Negl Trop Dis. 2023; 17(10): p.e0011352. doi:10.1371/

journal.pntd.0011352

12. Rajapakse S, Fernando N, Dreyfus A, et al. Leptospirosis.

Nat Rev Dis Primers. 2025; 11: 32. doi:10.1038/s41572-

025-00614-5

13. Vk C, Ty L, Wf L, et al. Leptospirosis in human: Biomarkers

in host immune responses. Microbiol Res. 2018;  207:

108-15. doi: 10.1016/j.micres.2017.11.015.

14. Reis E A, Hagn J E, Ribeiro GS, et al. Cytokine response

signatures in disease progression and development of

severe clinical outcomes for leptospirosis. PLoS Negl. Trop.

Dis. 2013; 7: e2457. doi: 10.1371/journal.pntd.0002457

15. Evangelista K V, Coburn J. Leptospira as an emerging

pathogen: a review of its biology, pathogenesis and host

immune responses. Future Microbiol. 2010;  5: 1413-25.

doi: 10.2217/fmb.10.102

16. Croda J, Neto AN, Brasil RA, Pagliari C, Nicodemo AC, Duarte

MI. Leptospirosis pulmonary haemorrhage syndrome is

associated with linear deposition of immunoglobulin and

complement on the alveolar surface. Clin Microbiol Infect.

2010; 16(6): 593-99. doi: 10.1111/j.1469-0691.2009.02916.x

17. Dolhnikoff M, Mauad T, Bethlem EP, Carvalho CR. Pathology

and pathophysiology of pulmonary manifestations in

leptospirosis. Braz J Infect Dis. 2007; 11(1): 142-8.

doi: 10.1590/s1413-86702007000100029.

18. Gulati S, Gulati A. Pulmonary manifestations of leptospirosis.

Lung India. 2012; 29(4): 347-53. doi: 10.4103/0970-

2113.102822.

19. Budihal SV, Perwez K. Leptospirosis diagnosis: competancy

of various laboratory tests. J Clin Diagn Res. 2014; 8(1):

199-202. doi: 10.7860/JCDR/2014/6593.3950.

20. Ranke F M von, Zanetti,  Escuissato DL, Hochhegger B,

Marchiori E. Pulmonary Leptospirosis With Diffuse Alveolar

Hemorrhage: High-Resolution Computed Tomographic

Findings in 16 Patients. Journal of Computer Assisted

Tomography. 2016; 40(1): 91-5. doi:10.1097/rct.00000

00000000318

21. Petakh P, Behzadi P, Oksenych V, Kamyshnyi O. Current

treatment options for leptospirosis: a mini-review. Front

Microbiol. 2024; 15: 1403765. doi: 10.3389/fmicb. 2024.

1403765.

22. Kularatne SAM, Budagoda BDSS, Alwis VKDD, et al. High

efficacy of bolus methylprednisolone in severe leptospirosis:



Journal of the Ceylon College of Physicians

CME in Infectious Diseases

64

a descriptive study in Sri Lanka Postgraduate Medical

Journal. 2011; 87(1023): 13-17  doi: 10.1136/pgmj.

2009.092734

23. Rodrigo C, Silva N L D, Goonaratne R, et al.High dose

corticosteroids in severe leptospirosis: a systematic review.

Trans. R. Soc. Trop. Med. Hyg. 2014; 108(12): 743-50.

doi:10.1093/trstmh/tru148

24. Mat Nor MB, Md Ralib A, Ibrahim NA, Abdul-Ghani MR. High

frequency oscillatory ventilation in leptospirosis pulmonary

hemorrhage syndrome: A case series study. Indian J Crit

Care Med. 2016; 20(6): 342-8. doi: 10.4103/0972-5229.

183906.

25. Chaikajornwat J, Rattanajiajaroen P, Srisawat N,

Kawkitinarong K. Leptospirosis manifested with severe

pulmonary haemorrhagic syndrome successfully treated

with veno-venous extracorporeal membrane oxygenation.

BMJ Case Rep. 2020; 13(1): e230075. doi: 10.1136/bcr-

2019-230075.


