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febrile illness for leptospirosis and compared it with the results of
ELISA.

METHODS
The study was conducted over an 11-month period and included
100 patients with predefined inclusion criteria attending the
medical outpatient department or admitted to various wards at the
Nehru Hospital of the Postgraduate Institute of Medical Education
and Research, Chandigarh. The majority of patients were in the
age group of 26–41 years and the male to female ratio was 3.3:1.

Inclusion criteria
Patients with a febrile illness of >7 days’ duration with headache
and severe myalgia as well as one or more of the following clinical
features were included: presence of jaundice; oliguria and features
of renal failure; cough, haemoptysis and breathlessness;
haemorrhagic tendencies; signs of meningeal irritation and con-
vulsions; conjunctival suffusion and haemorrhage (Table I).5

Written consent was taken from all the patients included in the
study.

By venepuncture 5 ml of blood was collected, the serum
separated and stored at –20 °C until it was assayed. Blood
samples were taken at a median of 5 days after admission and 3
weeks later, during the convalescent phase. In addition, serum
was obtained from 20 apparently healthy individuals (controls).

A provisional diagnosis of leptospirosis was made if the total
score according to Faine criteria6 was 26 (Table II).

Serology
All the samples were tested for the presence of specific
antileptospiral IgM and IgG antibodies by ELISA (Institut Virion
Serion GmbH, Warburg, Germany) according to the manufacturer’s
instructions. The serum samples were treated with rheumatoid
factor (RF) absorbent for the removal of IgM-RF. The serum was
diluted 1:100 with the diluent provided in the kit, transferred to the
antigen-coated well and incubated at 37 ºC for 60 minutes. After
washing with phosphate buffer saline, bound IgM was detected
using antihuman IgM conjugate bound to alkaline phosphatase
(100 ml/well). After washing, para-nitrophenylphosphate was
added and the serum solution was incubated for 20 minutes. The
reaction was stopped by adding 100 l of NaOH in each well and
the reading was taken at 405 nm with the help of an ELISA reader.
The mean antibody units of healthy controls was measured, both
for IgM and IgG. All samples with values more than the cut-off
(mean+2SD) were considered to be positive.

Microscopic agglutination test
Of the samples that tested positive by IgM ELISA, 5 were sent to

the National Reference Laboratory for Leptospirosis, Port Blair,
the Andamans for confirmation by MAT.

RESULTS
Twenty-six of the 100 patients with a febrile illness for >7 days,
screened using Faine criteria, had a score of >26. Hepatic involve-
ment and renal failure were seen in 85% and 49% of patients,
respectively, while pulmonary involvement was seen in only 1
patient. The common presenting symptoms and signs are shown
in Table I. Nine patients were positive by IgM ELISA and 8 of
them had a Faine score >26 (Table II). All the healthy controls
tested negative by IgM ELISA. Hence, Faine criteria had a
sensitivity of 88.9%, specificity of 80.2%, positive predictive
value of 30.8% and a negative predictive value of 98.6%. Of the
70 paired sera samples tested by IgG ELISA, 16 were positive for
IgG (22.8%) but only 2 (12.5%) showed a 4-fold rise in antibody
units between the first and second samples.

MAT was performed for only 5 samples positive by IgM
ELISA; all these were positive with MAT as well. The following
serovars gave the highest titres with MAT against the patients’
sera: javanica (1), canicola (1), autumnalis (2) and pomona (1).

DISCUSSION
Leptospirosis has protean clinical manifestations ranging from a
mild febrile illness to Weil disease. In our patients, the hepatorenal
syndrome was the most common presentation. Similar findings
have been reported in a study from Chennai where liver involve-
ment was present in 84% and acute renal failure in 72%.7 Pulmo-
nary signs and symptoms were seen in only 1 of our patients,
which is in contrast to reports from the Andamans where pulmo-
nary complications tend to occur early, and have a high fatality
rate.8 Involvement of the central nervous system was seen in 15 of
our patients.

Confirmation of the diagnosis of leptospirosis cannot be based
only on clinical features as they are not pathognomonic. The use
of Faine criteria can help to make an early provisional diagnosis.
In our study, Faine criteria showed a high negative predictive
value (98.6%) for the clinical diagnosis of leptospirosis. A nega-
tive predictive value of 94.5% was reported by Bal et al.9

The definitive diagnosis of leptospirosis is made by culture of
the clinical samples but the slow growth of the organism increases
the chances of contamination. MAT is the gold standard for the
diagnosis of leptospirosis and detects both IgM and IgG antibod-
ies. Thus it is difficult to differentiate between current and past
exposure using a single MAT. Moreover, MAT detects serovar-
specific antibodies, which appear later than genus-specific agglu-
tinins detected by IgM immunoassays such as ELISA.10 In lep-
tospirosis, IgM antibodies appear within a few days of the onset
of symptoms and persist for several months.11,12 Ninety per cent of
the samples in our study were collected within 7 days of hospital
admission.

TABLE I. Number of patients with different symptoms and signs
(n=100)

Symptoms and signs n

Fever with rigors 100
Jaundice 85
Headache 54
Albuminuria 49
Conjunctival suffusion 25
Meningism 15
Haemorrhage (epistaxis) 2
Pulmonary features 1
History of contact with animals 80

TABLE II. Comparison of IgM ELISA and Faine criteria for the
diagnosis of leptospirosis

IgM ELISA Faine score
26 <26 Total

Positive 8 1 9
Negative 18 73 91

Total 26 74 100

ELISA enzyme-linked immunosorbent assay
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