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Abstract

Background: Leptospirosis is a worldwide public health problem. Early diagnosis of leptospirosis is
essential since antibiotic therapy is useful only when it is initiated early in the course of illness. The purpose
of this study was to evaluate dark field microscopy for early diagnosis of leptospirosis.

Materials and Methods: A total of 81 blood samples were collected from the suspected patients. Blood
samples (5ml each) were collected aseptically in two sterile SV10 vials, one containing 500 ul 1% sodium
oxalate solution P"8.0 and another in dry tube. The former sample was used for dark field microscopy and
the other was used for serodiagnosis by MAT and ELISA. Blood was also collected from 50 healthy blood
donors and tested by DFM, ELISA and MAT.

Results: It was found that found that DFM sensitivity is 55.55% (45/81), IgM ELISA is 65.43% (53/81) and
MAT is 54.32% (44 /81). On evaluation of DFM we found, its sensitivity is 61.64% (45/73), specificity is
95.23% (40/42), positive predictive value is 95.74% (45/47) and negative predictive value is 58.82%
(40/68).

Conclusion: Sensitivity of DFM was found to be lesser than that of ELISA but slightly more than that of
MAT. Evaluation of DFM showed good sensitivity and greater specificity. Hence DFM can be performed
using a good dark field microscope and anticoagulant added blood for the early diagnosis of leptospirosis
along with ELISA.

Keywords: DFM, Leptospira, ELISA, MAT, Spirochaete.

Introduction

Leptospirosis is an acute febrile illness caused by
pathogenic species of the genus Leptospira. This
disease has a worldwide distribution, but has the
greatest impact on health in developing countries
where it is often under-recognized¥. Early
diagnosis of leptospirosis is essential since
antibiotic therapy is useful only when it is

initiated early in the course of illness.®. Diagnosis
at an early phase, however, is hampered by the
non-specific presentation of leptospirosis. A
number of diagnostic tests for leptospirosis are
available, all of these test are aimed to detect
specific antibody against pathogenic Leptospira®.
During the early phase of the disease leptospires
may be seen in a blood examined with dark field
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microscopy. Dark field microscopy involves
collection of blood in liquoid (sodium polyanethol
sulphonate) in sterile saline or sodium oxalate in
phosphate buffer at pH 8.0 .Centrifugation of
blood at 3000 rpm for 5 minutes sediments blood
cells and the supernatant can be examined under
dark field microscope for leptospires by their
characteristic morphology and motility. Dark
ground microscopy from plasma after treating
blood sample with 1 % sodium oxalate solution in
phosphate buffer is simple and economical which
could be a good alternative method for early
diagnosis of leptospirosis®”. Pseudoleptospires can
be seenin clotted blood™ or in blood added to
broth for culture and incubated for one or two
days and then looked for leptospires®.

In the present study we have performed DFM,
ELISA and MAT on suspected leptospirosis cases
and blood donors. Evaluation of DFM has been
done with ELISA and MAT positive suspected
leptospirosis cases as true positive and ELISA and
MAT negative blood donors as true negatives.

Materials and Methods

The study was conducted between the years 2014
to 2015.A total of 81 blood samples were
collected from the patients having the history of
fever, severe headache, vomiting, myalgias,
conjunctival suffusion, jaundice, stiff neck,
stomach pain breathlessness. A total of 50 blood
samples were also collected from healthy blood
donors as control cases. The protocol was
approved by Institutional Ethical Committee,
Annapoorana Medical College and Hospital,
Salem Tamilnadu. Patients showing positive test
for dengue, malaria, hepatitis and enteric fever
were excluded from this study. After taking verbal
informed consent, blood samples (5ml each) were
collected aseptically in to two sterile SV10 vials,
one containing 500 pl 1% sodium oxalate solution
P 8.0 and another dry tube. The former sample
was used for dark field microscopy and the other
was used for serodiagnosis by MAT and ELISA.
Data were collected as age, sex, occupation and
exposure history of the patient.

Dark field examination (DFM): The freshly
collected blood in sodium oxalate solution was
centrifuged at about 3000 rpm for 5 minute to
sediment the cellular elements. The supernatant
plasma 10 ul was placed on a 22mm square new
microscopic slide. A cover slip was placed on the
drop and pressed to form a thin film without air
bubbles. One edge of the film was focused under
binocular dark field microscope (Olympus CX-41)
with  the high power objective (x400). The
number of leptospires seen in about 100 high
power field (HPF) was determined by simple
counting and the report was given as Leptospira
positive per HPF or per 100 HPFs depending upon
the concentration. If no Leptospira was seen in
100 HPFs, the report was given as Leptospira
negative.

Enzyme Linked Immunosorbent Assay
(ELISA): Leptospira IgM antibody was detected
in the serum using PANBIO LeptospiralgM
ELISA kit (Panbio-Alere, Australia). Standard
ELISA procedure was followed as per the
manufacturer’s instructions. Optical density (OD)
values were recorded in an ELISA reader by using
405 nm filters.

Microscopic  Agglutination Test (MAT):
Microscopic Agglutination Testing (MAT) was
done using the following antigens (serogroup
followed by serovar in parentheses): serogroup
Andamana  (serovar Andamana), Australis
(Australis), Bataviae (Bataviae), Canicola
(Canicola), Cynopteri (Cynopteri), Djasiman
(Djasiman),  Grippotyphosa  (Grippotyphosa),
Icterohaemorrhagiae (Icterohaemorrhagiae),
Pomona (Pomona) and Sejroe (Hardjo). Sera
were screened at a dilution of 1:100 and positive
sera were titrated to endpoint using standard
methods. This was performed by mixing the test
serum with a culture of leptospires and then
evaluating the degree of agglutination using dark-
field microscope. The end-point was evaluated for
serum which shows 50% agglutination, leaving
50% free cells when compared with a control
culture diluted 1:2 in phosphate-buffered saline.
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Results

Table 1 shows test results of suspected cases of
leptospirosis using single blood sample

Test No of positive | No of negative | Total
cases cases

DFM 45 36 81

IgM ELISA 53 28 81

MAT 44 37 81

It was found that found that DFM sensitivity is
55.55% (45/81), IgM ELISA is 65.43% (53/81)
and MAT is 54.32% (44 /81) shown in Table 1.

Table 2 Shows results of DFM, ELISA and MAT
for the blood donors

ELISA +/ | ELISA+/ | ELISA -/ | ELISA -/
MAT+ MAT- MAT+ MAT-
DFM + 2 1 0 2
DFM - 3 1 1 40
TOTAL 5 2 1 42

+ Positive, - Negative

Table 2 reveals result of DFM, ELISA and MAT
for the 50 healthy blood donors. Only 2 samples
were true positive as it was positive for DFM,
ELISA and MAT while 42 were identified as true

negative samples.

Table 3 Shows evaluation of DFM using true
positive and true negative cases of leptospirosis

True positive True negative | Total
cases (ELISA +/ | cases (ELISA -/
MAT+) MAT-)
DFM + 45 2 47
DFM - 28 40 68
TOTAL 73 42

+ Positive, - Negative

Table 3 reveals that the DFM sensitivity is
61.64% (45/73), specificity is 95.23% (40/42),
positive predictive value is 95.74% (45/47) and
negative predictive value is 58.82% (40/68).

Discussion

DFM was found to be more sensitive 66%
(162/245) than ELISA 39.6% (97/245) [10]. In the
present study ELISA was found to have greater
sensitivity than DFM and MAT. Other workers
have reported greater sensitivity of ELISA 15.6%
(74/473) than that of MAT 6.55% (31/473)*Y.
Another study has evaluated DFM in comparison
with ELISA and it was found that the DFM
sensitivity (60.5%) is slightly lower than ELISA

(79%) therefore can be considered as rapid and
economical test for the early diagnosist.
Sugandhi Rao et al found DFM to have a
sensitivity of 27.27% (12/44) in cases of
hepatorenal involvement!*?. We have observed
DFM sensitivity of 61.64%, specificity of 95.23%,
and positive predictive value of 95.74% and
negative predictive value of 58.82%. Evaluation
studies have shown DFM to have a sensitivity of
40.2% (37/92) and 70% (68/97) respectively by
Vijayachari et al and Chandrasekaran & Ganesan
[7. 10 They have reported DFM specificity as
61.5% (48/78) and 62.4% (156/250) respectively.
These findings indicate the need to compare with
PCR.

We have found varying concentration of
Leptospira per 100 HPF. The present study
reveals that if the technique of dark field
microscopy is standarised it can be use for the
early diagnosis of leptospirosis. Earlier study has
reported that DFM is the procedure of choice for
the demonstration of organisms in body fluidst®.
The diagnostic accuracy of DFM increases when
number of leptospires is more in blood. This is
useful when the blood sample is collected at early
stage of the infection. Recognizing leptospires is
difficult, when only small numbers of leptospires
are present. In such a situation the process become
technically demanding and need experienced
person to perform this method!. Conventional
dark field microscopes like Olympus CX-41,
Nikon and Carl Zeiss should be used. Blood
should be collected in liquoid or sodium oxalate at
pH 8.0 so that plasma could be tested within 30
minutes to report the presence of leptospires in the
blood.

Conclusion

The present study has shown the higher sensitivity
of ELISA and DFM in the early diagnosis of
leptospirosis. If both tests are employed the real
burden of leptospirosis can be found. Early
specific antibiotic treatment with Penicillin, Amo-
xycillin etc could prevent further complications
involving liver, kidney, brain and eyes.
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