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Abstract- Leptospirosis is caused by pathogenic bacteria called leptospires that are transmitted directly or indirectly from 
animals to humans. It occurs worldwide but is most common in tropical and subtropical areas. It is a potentially serious but 
treatable disease. Its symptoms may mimic those of a number of other unrelated infections such as influenza, meningitis, 
hepatitis, dengue, or other viral hemorrhagic fevers. Patients residing in the peripheral areas of South Gujarat may not have 
easy accessibility to the health care facilities. Also the culture sample if taken in the early course of infection can show good 
isolation rates. Considering these aspects, this study was planned with the objective to note the isolation rates using 
heparinized whole blood and compare them with direct culture into the culture media. A total of 221 samples were taken, 
culture being done by both the methods as mentioned above. Average isolation rate from all the samples was 7.2%. Out of 
them isolation rate for heparinized whole blood sample was 100% and that for direct culture was 62.5% only.  Also the 
contamination rate with heparinized whole blood was 23.9% and for direct blood culture it was 71.9%. The maximum 
duration for which the heparinized blood was stored before inoculating them in the culture media and that showed growth 
was about 8 days to 56 days. So it can be said that heparinized whole blood for isolation of Leptospira is the best modality, 
as it has low contamination rate, more isolation rate and the time period before which the heparinized sample has to be 
inoculated in the culture media  is more. 
 
 
I. INTRODUCTION 
 
Leptospirosis is an acute febrile illness caused by 
pathogenic members of the genus Leptospira. This 
disease has a worldwide distribution but is most 
common in tropical regions [1]. The clinical features 
of the disease are broad ranging, but are often similar 
to those of other infections that commonly coexist in 
the tropics, such as scrub typhus, dengue fever, and 
malaria [2]. As a result, the accuracy of a clinical 
diagnosis of leptospirosis is low and confirmation 
requires the use of laboratory tests, such as the 
microscopic agglutination test, which uses a panel of 
leptospires as antigens to detect agglutinating 
antibodies. The definitive diagnosis is made by the 
culture and isolation of Leptospira cells using 
Ellinghausen, McCullough, Johnson, and Harris 
(EMJH) medium. The standard method is to inoculate 
1 to 5 drops of whole blood into EMJH medium, the 
basis for the small blood volume being to avoid 
inhibition of leptospire growth by antibodies, 
antibiotics, hemoglobin, or other blood component 
factors [3,4]. Leptospira survives in commercial 
blood culture bottles, although these samples require 
subculture to alternative media for bacterial isolation 
[5,6]. Culture is rarely used in the clinical setting 
because of the need for prolonged culture and the low 
diagnostic sensitivity, but this technique has an 
important role in the study of outbreaks and global 
epidemiology and provides a crucial pool of clinical 
strains for studies of pathogenesis. Given the need for 
isolation of Leptospira strains and the development of 
strain collections associated with human disease, this 
study was undertaken for the patients of acute febrile 
illness of South Gujarat region, where leptospirosis is 

endemic, to evaluate which blood sampling strategy 
is associated with the highest yield of Leptospira. 
Moreover, culture is rarely used in the clinical 
settings as a sole source of diagnosis due to long time 
required to get the results. However, once cultured, 
the organism can be traced to its serovar level which 
can contribute to the study of outbreaks and global 
epidemiology. Also, due to lack of proper laboratory 
set up and difficulties in transporting the culture 
samples immediately to the reference laboratory, this 
study was planned to observe the isolation of 
Leptospira while using heparinized whole blood. 
Along with this a comparative evaluation of isolation 
rates, contamination rates between heparinized whole 
blood and direct blood culture, average duration after 
which the heparinized sample if cultured could give 
isolation and the impact of the amount of heparinized 
blood sample on the isolation will be studied. 
 
II. MATERIAL AND METHOD 
 
A prospective study was conducted between 
December 2013 to November 2014 at the 
Government Medical College, Surat. The study 
protocol was approved by the Institutional Ethical 
Committee. Adult patients (>18 years) from the 
districts of Surat, Tapi, Navsari and Valsad who 
presented with acute undifferentiated fever (4-10 
days) were recruited after obtaining informed and 
written consent. 
 
A detailed history and the physical examination 
findings were recorded on a clinical record form. A 5-
ml blood sample was collected in a sterile heparin 
vacuttee containing 250 U of heparin on the day of 
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admission for Leptospira culture, before 
administration of any antibiotics. Also a direct blood 
culture was done in EMJH media. Two media tubes 
were taken for each patient. One tube was inoculated 
with one drop of direct blood and the other tube with 
two drops.  Culture of leptospires from heparinized 
blood was performed in liquid EMJH. For each 
heparinized whole blood sample, two sets of liquid 
EMJH media were taken. In first tube, 100µL of 
heparinized blood was inoculated and in other tube, 
200µL. Subculture from these media was done every 
alternate day for five days. These media were 
incubated at 28-30�C aerobically in a BOD. Initially 
the cultures were examined for growth, every week 
for three months and then every alternate week for 
next three months. If any of the media showed growth 
of Leptospira, the organism was further maintained 
on semisolid EMJH media, supplemented with 0.1% 
agarose. 

 
III. RESULTS 
 
A total of 221 samples from patients with suspected 
Leptospirosis were included in the study. Average 
isolation rate from all the samples was 7.2%. Out of 
them isolation rate for heparinized whole blood 
sample was 100% and that for direct culture was 
62.5% only. Those patients whose samples showed 
positive cultures had average duration of fever 
ranging from two to five days. Contamination rate in 
direct blood culture was in 159 (71.9%) samples and 
in heparinized whole blood 53 (23.9%). Of the total 
isolates, there was 100% isolation in 100µL tubes as 
compared to 87.5% isolation in 200µL tubes. The 
average duration after which the heparinized whole 
blood samples were inoculated in the culture media 
was about 8 days to 56 days. 
 

 

 
Figure 1: Chart showing percentage of positive cultures using direct blood culture and heparinized whole blood 

 

 
Figure 3: Chart showing difference in culture positivity in tubes with 100 and 200 µL 

heparinized samples 
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Figure 2: Percentage of contamination in direct blood culture and in culture from 

heparinized whole blood 
 
IV. DISCUSSION 
 
This study showed similar results as that done by 
Vanaporn Wuthiekanun et al 2007 [7], with their 
isolation rate being 8.3% with heparinized whole 
blood. The average duration of fever in patients who 
showed positive culture in their study was also 2-
5days. Out of the total isolates, isolation from 
heparinized whole blood was 100% where as in the 
above study it was 83.5% only.  The isolation rate 
with direct blood culture in a study by Douadi 
Benacer et al 2013 was 6.7%, in contrast to our study 
where it was 4.5% [8]. Even after the delay of 56 
days two isolation were there from heparinized blood 
samples. So in peripheral health settings even if the 
staff is trained, there is high contamination of 
leptospira culture media so in such situations 
heparinized blood collection is a better option with 
less contamination and more isolation rates. This 
modality provides us the advantage of better isolation 
rates, lower contamination rates even in cases where 
there is a delay in the transport of sample to the 
reference laboratory. Also the growth in 100 µL tubes 
was 100% of the total isolates where as it was only 
87.5% in 200 µL tubes. So further studies are needed 
on the amount of heparinized blood to be used for 
isolation. 
 
LIMITATIONS 
 
Present study was done using only EMJH media; 
other media could not be tested. Antibiotics were not 
used in EMJH in the present study; thinking 
endemicity of disease, patient may have been given 
prophylactic or an early dose of antibiotic and may 
have lesser isolation yield from blood. Also culture of 
only the plasma or the serum or the clotted blood 
from heparinized blood could have been done so as to 
know whether any of them could give better isolation 
rates. Further knowledge regarding how long the 

organism stays viable in the heparnised whole blood 
could not be done in the present study. 
 
FUTURE SCOPE 
 
If the further serovar identification of the isolates 
could be done, one can get better knowledge about 
the serovars circulating and endemic in that particular 
region.  
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