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Abstract

Leptospirosis, a zoonotic disease, is usually transmitted from rats to humans through contacting with
the contaminated urine. In Taiwan, it especially occurs sporadically after a flood or typhoon. We present a
case of flu-like illness contracted by working at a poorly hygienic place where the patient experienced progres-
sive pulmonary-renal syndrome two days after admission. Timely institution of penicillin indicated favorable
recovery from severe leptospirosis with good prognosis. (J Intern Med Taiwan 2014; 25: 357-361)

Key Words: Leptospirosis, Weil’s disease, Acute pulmonary hemorrhage, Pulmonary-renal syndrome,

Microscopic agglutination test (MAT)

Introduction

Leptospirosis is a zoonotic disease usually
transmitted from rats to humans through contact
with the contaminated urine. It is difficult to diag-
nose because of the diverse presentations from
subclinical flu-like illness to multi-organ failure.
Torrential seasonal flooding in areas of high popu-
lation density is the major risk factor for epidemic
severe disease. Military training, outdoor athletic
activities, and adventure travel have led to recog-

nized outbreaks and sporadic cases of leptospirosis!.

Case Report

A previously healthy 55-year-old man came
to our emergency department due to fever and sore

throat with progressive weakness over lower limbs

for three days. He also had soreness over neck and
both arms after heavy loading/lifting for three days.
He had been in a tired state for 2 weeks due to over-
working in a Chinese soy milk breakfast restau-
rant that was humid with surface water and poorly
hygienic with rodent infestation. On initial examina-
tion, his body temperature was 37.5°C, respiratory
rate was 19 breaths/min, heart rate was 121 beats/
min, and blood pressure was 116/71 mmHg. He
was alert and oriented. The skin turgor was senile
without rashes or wounds over chest, abdomen or
back. His conjunctivae were normal and his sclerae
were not icteric. His heart sound and breathing
sounds were normal. There was tenderness over
neck and soreness over four limbs. The remainder of
his physical examinations was unremarkable. The

abnormal laboratory investigation showed serum
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creatinine of 1.9mg/dL, and C-reactive protein of
28.8 mg/dL.

The chest radiography (Figure 1.) showed
borderline cardiomegaly, with no active lung lesion
in both lung fields. The cervical spine (C-spine)
radiography showed C5 to C7 spondylosis. Under
the presumptive diagnosis of C5-spine compression
fracture and unknown infection, he was admitted
for further evaluation and management.

On hospital day 1, the Magnetic Resonance
Imaging (MRI) of C-spine showed bulging discs
over C3-4, C4-5, C5-6 posterior central areas with
spurring formation which causing cord indenta-
tion. The remainder was unremarkable. However,
the patient experienced high fever (39°C) with sore
throat and there was no tonsillitis except for pharyn-
geal erythema. A rapid test of a specimen from a
nasopharyngeal swab was negative for influenza A
and B antigen. The urinalysis was unremarkable.

Acetaminophen and cefazolin were administered.

Four hours later, epigastric pain with mild muscle
guarding as well as vomiting with coffee grounds
material were noted. Abdominal computed tomog-
raphy was performed and this excluded intra-
abdominal lesions.

On hospital day 2 at midnight, the patient
experienced progressive respiratory distress associ-
ated with confused consciousness and hemoptysis.
The chest radiography showed generalized inter-
stitial infiltrations in both lungs (Figure 2). The
abnormal laboratory investigation showed hemo-
globin: 9.2g/dL, platelets count: 8.1x10%/uL, gluta-
mate oxaloacetate transaminase (GOT): 138U/L,
glutamate pyruvate transaminase (GPT): 61U/L,
total bilirubin: 4.1mg/dL and the serum creatinine
was 2.6 mg/dL. Acute pulmonary hemorrhage with
respiratory failure was considered. The patient
was transferred to the intensive care unit where he
received endotracheal intubation with mechanical

ventilation. Meanwhile, the bronchoscopy revealed

Figure 1. Chest radiograph on admission showing bor-
derline cardiomegaly, no active lung lesion in
both lung fields.

Figure 2. Chest radiograph showed generalized inter-
stitial infiltrations in both lungs within the 48
hours after admission.
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active bleeding over the whole right upper and lower
lung, which confirmed acute pulmonary hemor-
rhage. The abnormal junctional escaped rhythm was
noted on electrocardiography. The echocardiog-
raphy demonstrated globally severe hypokinesis of
right ventricular (RV) and left ventricular (LV) with
severe impairment of LV & RV systolic function.
Acute myocarditis was suspected. Dobutamine was
prescribed.

According to the contact history of rats’
infestations and clinical presentation of the patient
including pharyngeal erythema, abdominal
cramping pain, acute pulmonary hemorrhage, lepto-
spirosis was suspected. Serology for microscopic
agglutination test (MAT) was done (on hospital day
2). Penicillin 3 million units intravenously every 6
hours and ciprofloxacin 200mg intravenously every
12 hours were prescribed. The anti-neutrophil cyto-
plasmic antibody (ANCA), rheumatoid factor, anti-
glomerular basement membrane (GBM) antibodies,
anti-nuclear antibody (ANA), Anti-DNA anti-body,
the Venereal Disease Research Laboratory (VDRL)
/Rapid Plasma Reagin (PRP) test and anti-Human
Immunodeficiency Virus (anti-HIV) antibody were
all negative.

Leptospirosis was confirmed by MAT (Lepto-
spira shermani: 1:3200, Leptospira canicola: 1:
1600). The culture result was negative. The patient
stayed in the hospital for a duration of one month
due to multi-organ damage (pulmonary hemorrhage,
myocarditis, acute kidney injury, jaundice and respi-
ratory failure) and nosocomial infection (extended-
spectrum f-lactamases producing Klebsiella
pneumoniae bacteremia, Pseudomonas aeruginosa
pneumonia). After intensive treatment including
blood transfusion and antibiotic therapy, his heart,
lung, and renal functions improved. He was liberated
from mechanical ventilation and recovered unevent-
fully. There were no permanent sequelae at a four-

month follow-up.

Discussion

The patient became infected at a poorly
hygienic place with rodent infestation. He presented
diverse symptoms from fever, myalgia, and epigas-
tric tenderness to multi-organ dysfunction including
pulmonary hemorrhage, myocarditis, acute kidney
injury, jaundice and respiratory failure. This is
compatible with a case-control study with 22
confirmed diagnoses of leptospirosis out of 169
suspected cases in Taiwan demonstrating fever
(95.6%), acute renal failure (86.4%), myalgia (72.2%)
and jaundice (63.6%) as the most common presenta-
tions of leptospirosis?.

Pulmonary involvement in leptospirosis ranges
from 20-70% of patients?. Pulmonary symptoms
occur in both anicteric and icteric forms of lepto-
spirosis. Pulmonary hemorrhage is the most serious
pulmonary manifestation. Respiratory symptoms
usually appear between the fourth and sixth day of
disease and may lead to death in less than 72 hours.
Mortality rates can be as high as 30-60% 3.

Concerning the pathogenesis of lung injury in
leptospirosis, two main mechanisms are suggested:
a toxin-mediated mechanism and/or exacerbated
immune responses of the host*. A toxin-mediated
capillary vasculitis is believed to cause lung hemor-
rhage’. On chest radiograph, a case-control study
of 118 patients with leptospirosis in Thailand®
demonstrated the most common finding was bilat-
eral diffuse air-space disease, characterized by
multiple, ill-defined nodules in both lungs, some of
which subsequently became confluent and turned
into patchy infiltration. The patients who had an
abnormal chest radiograph were more severely ill
and needed longer hospitalization than the others®.

Tubular dysfunction and pathogen-induced
tubule-interstitial nephritis is the principle renal
lesion to cause renal failure. Leptospira outer
membrane proteins (OMPs) may elicit tubular injury

and inflammation’. Renal function returns typically
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to normal after early treatment. A case-control-
study of Leptospirosis in Taiwan showed prominent
presentations with increased incidence of bilateral
enlarged kidneys, sterile pyuria, and hypokalemia
as compared with excluded cases®.

Renal disease associated with pulmonary
hemorrhage is seen in a variety of clinical disorders’.
Common pulmonary-renal syndromes including
anti-GBM disease and ANCA —associated vasculitis.
The infection is the differential diagnosis as well.

A case report mentioned about one misdiag-
nosed leptospirosis patient presenting with pulmo-
nary-renal syndrome on admission’. Anti-GBM
disease, anti-ANCA-related vasculitis and lepto-
spirosis have the similar constitutional symptoms
such as fever, arthralgias, myalgias and flu-like
syndrome. Nally and associates demonstrated the
deposition of immunoglobulin G (IgG), IgA and C3
along the alveolar basement membrane of infected
guinea pigs in a leptospirosis animal model, which
may be similar to the pattern that seen in Goodpas-
ture’s syndrome!©,

Andrade and colleagues!' investigated the
expression of water and sodium transporters in
the kidneys and lungs of leptospirosis cases. They
observed altered renal expression of the Na-K-2Cl
cotransporter NKCC2 and upregulation of the Na-K-
2Cl cotransporter NKCC1 in the lungs. These find-
ings may explain the pathogenesis of both renal and
pulmonary failure in severe forms of leptospirosis.

A detailed exposure history taken from the
suspected patients is critical for diagnosis. Biochem-
ical, hematologic and urinalysis parameters in
leptospirosis are variable and non-specific. Classic
Weil’s disease may demonstrate elevated blood urea
nitrogen, serum creatinine, bilirubin, GOT, and
GPT. In hematologic abnormalities, thrombocyto-
penia appears independently of disseminated intra-
vascular coagulation and may be concurrent with
severe endotoxin injury of leptospirosis®. Throm-

bocytopenia develops up-to 50% of patients and

usually correlates with nonoligouric renal failure as
a possible early hint of leptospirosis!?.

The MAT is the gold standard for serologic
diagnosis of leptospirosis. The criterion for a posi-
tive MAT is a four-fold increase in antibody titer
or a conversion from seronegative to a titer of
>1:100. Owing to the high inter-laboratory varia-
tion in MAT, the commercially available assays that
can detect IgM antibodies during the first week of
illness are on the rise'>.

Current antimicrobial treatments for lepto-
spirosis include doxycycline, penicillin, and the
third-generation cephalosporin. All regimens were
observed to be therapeutically equivalent in one
randomized trial'*. For moderate/severe leptospi-
rosis, penicillin (1.5 million units IV Q6h) or ceftri-
axone (1g I'V Qd) or cefotaxime (1g IV Q6h) should
be used. Before the diagnosis can be confirmed,
broad-spectrum parenteral antibiotic is required
for suspicion manifesting as multiorgan system
dysfunction!. Mild disease should be treated with
oral antibiotics, in particular doxycycline (100mg po
bid)'. It is also reported as an effective prophylaxis

for soldiers training in endemic areas'>.

Conclusion

It is a challenge to diagnose the infection of
Leptospira because of the diverse presentations. The
most common triad is fever, jaundice, and acute renal
failure. In addition to hepatic and renal dysfunc-
tion, leptospirosis should be seriously considered in
patients with pulmonary symptoms. Early aware-
ness of the distinct presentations of leptospirosis and
prompt antibiotic therapy can dramatically save the

patients.
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