
Apreviously healthy 33-year-old man expe-
rienced fever and general malaise seven
days after returning from northeastern

Malaysia. He had trekked in the jungle, swam in
fresh water, consumed iodine-purified water and
sustained many mosquito and leech bites during
his three-week vacation. He had received all rele-
vant vaccinations before travel and had adhered to
atovaquone  –proguanil chemoprophylaxis for
malaria.

Two days after the onset of symptoms, he had
visited a travel clinic. His physical examination,
laboratory investigations and chest radiography
had all been normal. A malaria smear and blood
cultures had been negative. Results of all labora-
tory investigations are summarized in Table 1,
and serial chest radiographs are shown in
 Figure 1. A follow-up visit had been arranged,
and the patient had been sent home. 

Five days after the onset of fever, he developed
a dry cough and shortness of breath. At this time,
he presented to our hospital’s emergency depart-
ment. On initial examination, he was febrile
(39.9°C) with a blood pressure of 91/58 mm Hg, a
heart rate of 80 beats/min, a respiratory rate of
16 breaths/min and an oxygen saturation of 98%
on room air. He was alert and oriented. His con-
junctivae were normal and he did not appear jaun-
diced. His heart and breath sounds were also nor-
mal. Palpation of the calf muscles did not elicit
any pain. Faint pink, blanchable, macular lesions
were noted over his chest, abdomen and back.
There were no signs of meningeal inflammation.
The remainder of his physical examination was
unremarkable. Laboratory investigations showed
anemia, thrombocytopenia, acute renal failure and
elevated aspartate aminotransferase (Table 1).

Chest radiography showed patchy airspace
opacities involving both lung fields (Figure 1B).
The patient was presumptively diagnosed with
dengue fever and admitted for monitoring. A
sputum Gram stain showed > 25 epithelial cells,
suggesting oropharyngeal contamination. A
nasopharyngeal swab subjected to reverse tran-
scriptase real-time polymerase chain reaction
yielded a negative result for influenza. He was

not prescribed empiric antibiotics on admission.
Within 24 hours after admission, the patient

experienced progressive respiratory distress, with
worsening cough and recurrent episodes of
hemoptysis (each yielding about 10 mL of blood).
Because of hypoxemia, the patient was transferred
to the intensive care unit, where he received non-
invasive positive-pressure ventilation for 24 hours.
He did not require intubation and received no
transfusions. Laboratory investigations showed
worsening anemia and liver transaminase but an
improvement in platelets and kidney function.

Based on the patient’s clinical presentation and
a history that included exposure to fresh water
while in Malaysia, we suspected leptospirosis
infection and started empiric antibiotic therapy
with ceftriaxone (1 g/day intravenously). His clin-
ical condition improved dramatically within
48 hours and therapy was switched to oral admin-
istration of doxycycline (100 mg twice daily) for
eight days. He was discharged five days after
starting treatment and was doing well with no
apparent sequelae at a three -month follow -up.

Leptospirosis infection was confirmed retro-
spectively by acute and convalescent serological
testing performed at the National Microbiology
Laboratory (Winnipeg, Man.). An enzyme-
linked immunosorbent assay (PanBio, Brisbane,
Australia) of serum collected on day six of the
patient’s illness produced a positive result for
Leptospira IgM. Microscopic agglutination
assays against a panel of Leptospira serovars
revealed an increase in titres against
L. kirschneri serovar Grippotyphosa from 1:200
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• Diseases associated with high mortality or substantial public health
consequences must be ruled out when approaching a case of fever in
the returned traveller.

• Leptospirosis should be included in the differential diagnosis of fever
and pulmonary hemorrhage when there are epidemiologic risk factors
(e.g., exposure to fresh water or floods, urban exposure to standing
water where rodents may be present, ecotourism in swampy regions
and working in agricultural areas or sewer systems).

• Suspected severe leptospirosis should be treated with penicillin or
ceftriaxone before a diagnosis is serogically confirmed.

Key points
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to 1:1600 over a two-week interval. This serovar
has previously been linked to outbreaks resulting
from exposure to contaminated fresh water.1

Discussion 

One approach to diagnosing fever in the returned
traveller is to rule out treatable life-threatening ill-
nesses, such as malaria and typhoid, and diseases
with substantial public health consequences, such
as hemorrhagic fevers and (given the recent pan-
demic) influenza A (see Box 1). Influenza was
ruled out and bacterial pneumonia was unlikely in
our patient, given the results of radiologic and
microbiological investigations. A detailed history
may therefore offer further clues toward a diagno-
sis in such scenarios. Useful information may
include the dates and locations of all travel, both
rural and urban, types of accommodation used,

consumption of water or unpasteurized milk, diet,
sexual history, contact with animals, insect bites,
tattoos or piercings and participation in outdoor
activities that may have involved exposure to
fresh water.

Fresh water and transmission
Leptospirosis is an emerging infectious disease
caused by several species and serovars of the spiro-
chete Leptospira. The burden of disease is difficult
to assess because reliable epidemiologic data are
lacking; leptospirosis is not a reportable disease in
many countries. The International Leptospirosis
Society, in collaboration with the World Health
Organization, attempted to collect worldwide inci-
dence data in the year 2000. Unfortunately, only
12% of surveys were returned. The incidence (per
100 000 people) ranged from 0.003 in Japan to
50 in the Andaman region of India.2
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Table 1: Summary of laboratory investigations performed at the travel clinic and in hospital 

Laboratory parameters (normal range) 

May 27, 
outpatient 

clinic 

May 30, 
emergency 

room 

June 1, 
transferred 

to ICU June 2 

June 4, 
transferred 

to ward 

June 5, 
discharged 

from hospital 

Hemoglobin (140–180 g/L) 151 115 104    92 108 108 

Leukocyte count (4.8–10.8 x 109/L) 6.3 7.3 9.1 8.9 10.5 8.7 

Platelets (140–440 x 109/L ) 160   92 139 187 430 504 

INR (0.89–1.1)   1.23 1.18   

PTT (27–44 s)   34 32.9   

Creatinine (63–103 µmol/L)  89 179 103   90   81   80 

Albumin (35–52 g/L)   24   22   

Bilirubin total (1.7–18.9 µmol/L ) 12.6 17.9 13.2 14.1 30.4 29.1 

Bilirubin direct (1.7–8.6 µmol/L)    3 4.3 2.9 3.4 5.2 4.6 

Aspartate aminotransferase (10–37 U/L)   31   56 68   90  64   61 

Alanine aminotransferase (10–40 U/L)  18   39 49   74  73   70 

Alkaline phosphatase (53–128 U/L)  54   64 47   51  48   48 

Gamma glutamyl transferase (7–50 U/L)   7   19 16   13  14   22 

Malaria blood smears, thick and thin, and 
malaria rapid antigen 

Negative Negative Negative    

Blood cultures, two sets each time Negative Negative Negative    

Nasopharyngeal swab for viral culture Negative      

Stool sample for pathogenic bacterial 
culture, viral culture, ova and parasites, 
and Clostridium difficile toxin assay 

 Negative     

Urine Legionella antigen  Negative     

CRP (0–5 mg/L)  316     

ESR (0–10 mm/h)    18     

ANA    Negative   

ANCA anti-PR3    Negative   

ANCA anti-MPO    Negative   

Anti-GBM    Negative   

Note: ANA = antinuclear antibody, ANCA = antineutrophil cytoplasmic antibody, CRP = C-reactive protein, ESR = erythrocyte sedimentation test, GBM = 
glomerular basement membrane, ICU = intensive care unit, INR = international normalized ratio, MPO = myeloperoxidase, PTT = partial thromboplastic time.  
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Rodents, thought to be the main source of
transmission to humans, are infected during
infancy and intermittently shed the organism in
their urine.3 Humans are usually infected via skin
abrasions or through the mucous membranes of
the eyes, nose and mouth after exposure to fresh
water contaminated with urine from infected ani-
mals. Sporadic outbreaks in humans have been
linked to such exposures.

Leptospirosis has emerged as a disease in
adventure travellers, especially among those who
participate in water sports.4 People at higher risk
of acquiring the disease include those in specific
occupations (e.g., farmers, ranchers, sewer work-
ers, rice field workers and laboratory personnel)
and those exposed to certain household condi-
tions (e.g., rodent infestation, pet dogs).1 We
hypothesize that our patient acquired leptospiro-
sis while swimming in contaminated fresh water.
His skin barrier was likely compromised by the
multiple mosquito and leech bites he had previ-
ously sustained.
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Figure 1: Serial chest radiographs of a 33-year-old man who presented with fever and hemoptysis, showing
(A) a normal image on day four of illness, (B) patchy airspace opacities involving both lung fields on day seven,
(C) worsening diffuse airspace opacification on day eight and  (D) a normal image at three-months follow-up.

Box 1: Useful Internet resources for
diagnosing infections in returning travellers

• Gideon (Global Infectious Diseases and
Epidemiology Network):  

www.gideononline.com

• World Health Organization, Global Alert and
Response: 

www.who.int/csr/resources /databases/en
/index.html

• Public Health Agency of Canada, Committee
to Advise on Tropical Medicine and Travel: 

www.phac-aspc.gc .ca/tmp-pmv      /  catmat
-ccmtmv/index-eng.php)

• Centre for Disease Control, Traveller’s
Health: 

wwwnc.cdc.gov/travel/default.aspx

Information on recent outbreaks

• ProMED:

www.promedmail.org

• Healthnet:

www.healthnet.org



Wide spectrum of presentations
The spectrum of disease (after an incubation period
of 2–20 days) ranges from subclinical illness to
severe and potentially fatal multiorgan failure.1 The
broad range of manifestations and atypical presen-
tations of leptospirosis can make it a challenging

diagnosis. A differential diagnosis of infections
presenting with fever and hemoptysis is listed in
Table 2. Most infections are subclinical or manifest
as a mild, undifferentiated, febrile illness classified
as anicteric leptospirosis. These patients may pre-
sent with sudden onset of fever, myalgia (particu-
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Table 2: Differential diagnosis of infections that can present as fever and hemoptysis14,15 

Cause Diagnostic considerations Methods of investigation 

Common   

Bacterial bronchitis Productive cough with leukocytosis and 
normal chest radiograph 

Sputum culture 

Necrotizing bacterial pneumonia Rigors, pleuritic pain, lobar infiltrate and 
leukocytosis 

Sputum culture 
If Legionella is considered, obtain urine 
Legionella antigen and notify laboratory for 
special cultures 

Lung abscess Risk for aspiration; lobar infiltrate  
with air–fluid level 

Sputum culture 
Consider fine needle aspiration 

Pulmonary tuberculosis Cough, night sweats, weight loss, 
prolonged fever 

Sputum for AFB stain and mycobacteria culture 
Place patient on airborne isolation 

Mycetoma (fungus ball) Chronic cavitary lung disease Sputum fungal culture 
Histopathology of biopsy material 

Invasive pulmonary aspergillosis Immunocompromised host Sputum fungal culture 
Serum and BAL galactomannan 
Radiologic imaging 
Histopathology of biopsy material 

Uncommon   

Plague (Yersinia pestis) Severe prostration and severe pneumonia; 
extreme, painful swelling of lymph nodes 
(bubos); contact with rodents or wildlife 
mammals 

Sputum gram stain (gram negative bipolar 
Coccobacilli) 
Sputum culture 
Blood culture 
Place patient on droplets isolation 

Endemic mycosis (histoplasmosis, 
blastomycosis, coccidiomycosis) 

Travel to endemic area Sputum fungal culture 

Amoebic lung abscess Travel to endemic area Needle aspiration and direct examination of 
aspirate 
Serology 

Hydatid lung cyst Travel to endemic area, contact with dog or 
sheep 

Radiologic imaging 
Serology 
Avoid diagnostic needle aspiration as this could 
cause dissemination of disease 

Schistosomiasis Travel to endemic area 
Contact with fresh water 

Stool for ova and parasite 
Urine for ova 
Serology 

Paragonimiasis Pulmonary infection with bloody and rust-
coloured sputum, possible CNS symptoms 
and eosinophilia; ingestion of inadequately 
cooked or pickled crustaceans 

Sputum and stool for ova 
Serology 

Meliodosis Travel to endemic area (particularly during 
rainy season), contact with fresh water 

Gram stain (bipolar gram negative bacilli) 
Culture 
Direct fluorescent antibody 

Leptospirosis Nephritis, hepatitis, myositis and 
conjunctival suffusion; contact with fresh 
water 

Serology (microscopic agglutination test) 
Dark field microscopy of urine 

Note: AFB = acid fast bacilli, BAL = bronchoalveolar, CNS = central nervous system. 



larly in the calves), conjunctival suffusion, transient
maculopapular rash and headache, as well as pul-
monary and gastrointestinal symptoms. The mor-
tality associated with anicteric leptospirosis is low,
and patients usually make uneventful recoveries.

Icteric leptospirosis is a much more severe
form of the disease, occurring in about 15% of
infected patients.1 These patients may present with
fulminant sepsis, severe jaundice, acute renal fail-
ure and pulmonary hemorrhage. The mortality rate
associated with icteric leptospirosis is high.1 In a
large prospective cohort of 173 patients with acute
severe leptospirosis, the overall mortality rate was
5.8%; 10.4% among patients requiring dialysis and
29% among patients with respiratory failure.5

Pulmonary involvement occurs in 20%–70%
of patients. It usually manifests between the
fourth and sixth day of illness and can present
with mild nonproductive cough, dyspnea,
hemopty sis and acute respiratory distress syn-
drome.6 Pulmonary hemorrhage is considered the
major cause of death in leptospirosis infection,
and represents one aspect of a systemic vasculitic
syndrome that may develop with or without the
other elements of icteric disease.6 In our patient,
the acuity of the bilateral airspace disease and
hemoptysis suggested pulmonary hemorrhage
and alerted us to the possibility of leptospirosis. 

Usefulness of laboratory testing
Given the typically nonspecific laboratory
results, a high index of suspicion is required to
make a diagnosis of leptospirosis. An early hint
may be thrombocytopenia, which develops in up
to 50% of patients and usually correlates with
the occurrence of nonoligouric renal failure.7

The icteric form is more easily recognized, typi-
cally presenting with severe hepatic dysfunction
(with bilirubin level disproportionately elevated
compared with transaminase levels) and renal
dysfunction.1 Peripheral leukocytosis with a left
shift1 and elevated serum creatinine phosphoki-
nase levels may occur in severe  leptospirosis.8

The microscopic agglutination test is the refer-
ence standard for serologic diagnosis of leptospires.
The criterion for a positive microscopic agglutina-
tion test is a four-fold increase in antibody titre or a
conversion from seronegativity to a titre of ≥ 1:100.
Microscopic agglutination test titres are reported
as the reciprocal value of the number of dilutions
still agglutinating 50% of live organisms. How-
ever, owing to the expertise required to perform
the analysis and the high interlaboratory variation
in microscopic agglutination test results, the use
of commercially available assays that can detect
IgM antibodies during the first week of illness is
on the rise.9

Controversy in treatment
There is controversy regarding the best therapeu-
tic management of leptospirosis. Evidence sup-
porting the efficacy of antibiotics in the treat-
ment of leptospirosis remains limited.10

However, cases that receive medical attention
are typically more severe, and most experts
would recommend initiating antibiotics.11

Many antibiotics are active against lep-
tospirosis.12 The current treatment options for
leptospirosis include doxycycline, penicillin  and
third-generation cephalosporins. Doxycycline is
used to treat mild to moderate cases of the dis-
ease.3 Penicillin is considered the drug of choice
for treating severe instances of the disease, but
recent clinical trials have shown that third -
generation cephalosporins are just as effective.12

More recently, in vitro susceptibility studies
have shown promising results with macrolides
and cefepime;13 however, further clinical trials
are needed to support the use of these agents in
the treatment of leptospirosis.
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