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Prevalence of dengue and leptospirosis co-infection in a tertiary care
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ABSTRACT

Background and Objectives: Dengue and Leptospirosis were often discussed separately with rash being more common
in dengue and jaundice in leptospirosis. But with increasing reports of co-infection, the situation has become worse. The
main objective of this study was to look for the presence of both Dengue and Leptospira IgM antibodies in serum samples
of patients, presenting with acute febrile illness. Medical records of the co-infected patients were examined to analyse the
clinical features and laboratory findings.

Materials and Methods: Serum samples of patients presenting with acute febrile illness were screened for the presence of
Dengue IgM antibodies and Leptospira antibodies. Clinical features and laboratory parameters of patients with co-infection
were compared with patients having dengue alone. Rainfall data was obtained to look for an association between rainfall and
Dengue, leptospirosis and co-infected cases.

Results: Co-infection was seen in 33 (3.4%) samples. There was a statistically significant association between clinical fea-
tures like rashes, bleeding gums and co-infection. There was a statistically significant association between various laboratory
parameters like thrombocytopenia and co-infection. There was positive correlation between rainfall and development of
dengue, leptospirosis, and co-infection but it was not statistically significant.

Conclusion: The overall prevalence of co-infection was 3.4%. This study re-emphasizes the fact that dengue and leptospi-
rosis are widely prevalent in south India and clinicians should be aware that co-infection with dengue and leptospirosis is

not uncommon.
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Dengue fever is one of the most prevalent arbovi-
ral disease in the world and can be caused by any
of the four serotypes of the virus (1). The virus is
widespread in the tropical and subtropical areas. The
I** epidemic of dengue in India was reported from
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Kolkata (1963-1964) and since then the epidemiol-
ogy of the virus has been changing. Leptospirosis
is a zoonosis caused by pathogenic Leptospira spe-
cies (2). The annual incidence of leptospirosis rang-
es from 0.1-1.0 per 100,000 in temperate regions to
10-100/100,000 in humid regions (WHO, Human
leptospirosis, 2003). Dengue is the 10™ leading cause
of death worldwide with approximately 40% of the
world population living in areas at risk for develop-
ing dengue. The incidence of both diseases is seen to
peak in the monsoon and post monsoon periods. Both
the diseases can present as mild febrile illness. While
leptospirosis can present in a severe form (Weils dis-
ease) with jaundice and organ dysfunction, Dengue
can lead to Dengue Haemorrhagic fever (DHF) and
Dengue shock syndrome (DSS) (3). Both of these
diseases were often discussed separately with rash
being more common in dengue and jaundice being
predominant in leptospirosis. But with increasing re-
ports of co-infection, the situation has become worse.

The vast overlapping spectrum of signs and symp-
toms of dengue and leptospirosis makes the clinical
diagnosis challenging for treating physicians when
the co-infection presents in acute form. It is import-
ant to differentiate these two diseases because early
antibiotic therapy is crucial in leptospirosis, whereas
dengue is treated symptomatically. Increased aware-
ness about the presence of co-infection is necessary,
so that a high index of suspicion is maintained and
for early diagnosis.

The most common method used for the diagno-
sis of Dengue in most laboratories is a Dengue IgM
ELISA and also an Immunochromatograhic assay
for the detection of NSI antigen. RT-PCR, although
an excellent method, is not available in most labora-
tories (4). The Gold standard method for the diag-
nosis of leptospirosis is a Microscopic Agglutination
test (MAT) but it is time consuming and requires the
use of live leptospira species cultures. [gM ELISA is
used in most laboratories for the diagnosis of lepto-
spirosis (5).

The main objective of the study was to look for the
presence of both Dengue and Leptospira IgM anti-
bodies in serum samples of patients, presenting with
acute febrile illness. Medical records of the co-in-
fected patients were examined to find the clinical
features and laboratory findings.

MATERIALS AND METHODS
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This was a retrospective hospital based study con-
ducted between January 2016 and December 2016.
The target population consisted of patients among all
age groups reporting with acute febrile illness (AFT)
at Government TD medical college, Alleppey. The
study was approved by the ethics committee of the
Institute. Serum samples of patients presenting with
acute febrile illness were screened for the presence
of Dengue IgM antibodies by using the Panbio IgM
antibody capture ELISA (MAC ELISA) and Lep-
tospira antibodies by using the SD Elisa Kit in the
Microbiology department of Government TD med-
ical college, Alleppey. Exclusion criteria included
samples negative for dengue and leptospira IgM and
those with equivocal results. Co-infection was de-
fined as patients whose serum samples were positive
for both dengue and leptospira IgM. One-hundred
age and sex matched patients with isolated dengue
fever were analysed. Clinical features and laborato-
ry parameters were determined and compared with
patients having co-infection. Rainfall data from Jan-
uary 2016 to December 2016 were obtained from the
Indian Meteorological department to look for an as-
sociation between rainfall and dengue, leptospirosis
and co-infected cases over the study period.

Statistical analysis. Statistical analysis was done
using IBM SPSS 20. (SPSS Inc, Chicago, USA). For
all the continuous variables, the results are either
given in Mean + SD, and for categorical variables as
percentage. To obtain the association of categorical
variables, chi square test was applied. To obtain the
relationship between two variables, Pearsons cor-
relation was applied. A P-value < 0.05 was consid-
ered as statistically significant.

RESULTS

A Total of 1280 and 1116 samples were tested for
dengue and leptopsira ELISA respectively during
the study period. A Total of 974 samples were tested
for co-infection. Leptospira IgM was positive in 193
(17.3%) samples and Dengue IgM was positive in 350
(27.3%) samples. As per the definition, co-infection
was seen in 33 (3.4%) samples.

Analysis of co-infection cases. Among the 33
co-infected cases 18 (54.5%) were males and 15
(45.5%) were females. Mean age of the co-infected
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cases were 37.4 years. Among the 33 co-infection
cases, only one (3%) expired and death was due to
multi organ dysfunction.

Association between various clinical features and
co-infection were analysed and tabulated in Table 1.

We compared the laboratory parameters among
patients with co-infection and patients with dengue
alone (Table 2).

Association between dengue, leptospirosis,
co-infection and rainfall. The distribution of rain-
fall in Alleppey for the year 2016 is given in Fig. 1.

The rainfall data from January to December 2016
collected from meteorological department show that
highest rainfall was recorded from May to October

Table 1. Association of clinical parameters with dengue and

leptospirosis co-infection

Clinical features Dengue alone Co-infection p Value

(n=100) (n=33)
Arthralgia 19 (19) 7(21.2) 0.78
Vomiting 26 (26) 14 (42.4) 0.07
Abdominal Pain 16 (16) 10 (30.3) 0.131
Retro-orbital Pain 24 (24) 309.1) 0.061
Bleeding Gums 1(1) 5(15.2) <0.001
Rashes 3(3) 6(18.2) 0.002
Hepatitis 5(5) 0(0) 0.19
Lethargy 14 (14) 8(24.2) 0.169

All parameters are presented as numbers (%).
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2016.

Maximum number of dengue and co-infection
cases were seen from May to October, while cases
of leptospirosis were commonly seen from April
to October (Fig. 2). There was positive correlation
between rainfall and development of dengue, lepto-
spirosis, and co-infection but it was not statistically
significant.

DISCUSSION

Dengue and leptospirosis are both infectious dis-
eases that have a widespread distribution especial-
ly in tropical and subtropical regions (6). They oc-
cur more commonly in the rainy season. Dengue is
transmitted by Aedes mosquitoes mainly A. aegypti
and A. albopictus (7). Leptospirosis is transmitted
mainly by stagnant water containing rodent urine
coming into contact with breaks in the skin (8). De-
tection of leptospira IgM antibody is useful for di-
agnosis of new infections within 3-5 days of onset
of symptoms. Diagnosis of most cases require acute
and convalescent testing. Many cases of dengue may
be misdiagnosed as a result of inaccurate assessment
of disease presentation. Problems of false positivity
and false negativity may occur in dengue diagnosis.
A positive IgM antibody in late acute or convalescent
phase is diagnostic for dengue (9).

Alleppey is the smallest district in Kerala with a
very high population density. It is a picturesque town
with canals and backwaters which makes it a perfect

Table 2. Association of laboratory parameters with dengue and leptospirosis co-infection

Parameters Dengue alone Co-infection p Value
(n=100) (n=33)
Leucocytosis (>10,000) 4(4) 6(18.2) <0.001
Thrombocytopenia (<100,000) 43 (43) 24 (72.7) 0.003
Elevated ALP (>126) 6(6) 10 (30.3) <0.001
Elevated ESR (>25) 5(5) 9(27.3) <0.001
Elevated Creatinine (>2) 1 (1) 5(15.2) <0.001
Albuminuria 3(3) 10 (30.3) <0.001
Haematuria 2(2) 7 (21.2) <0.001
ElevatedALT (>47) 40 (40) 20 (60.6) 0.039
Elevated AST (>53) 53 (53) 15 (45.5) 0.452

ALP-Alkaline Phosphatase, AST-Aspartate transaminase, ALT-Alanine transaminase, ESR- Erythrocyte sedimentation

rate. All parameters are presented as numbers (%).
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Fig. 2. Distribution of dengue, leptospirosis and co-infection cases

breeding environment for mosquitoes and rodents.
Alleppey experiences a long monsoon season with
heavy showers from June to November. Accord-
ing to the National Vector Borne Disease Control
Programme (NVBDCP), Tamil Nadu followed by
Kerala has accounted for the maximum cases of
dengue in the year 2017. Kerala, in fact has seen an
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alarming rise in the number of dengue cases in 2017
when compared to 2016. Leptospirosis and dengue
are common in regions with poor socio-economic
conditions. Vast amount of garbage and overflow of
wastewater in Alleppey district, attract mosquitoes
and rodents, which can in turn spread infections like
dengue and leptospirosis (10, 11).
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Studies have shown that it is difficult to differen-
tiate leptospirosis from dengue and that leptospirosis
is often underdiagnosed in the endemic areas (12).
The emergence of co-infection has made the situa-
tion even more complicated. This study found sero-
logical evidence of co-infection in 3.4% of the sam-
ples tested. Studies around the world have reported
co-infection ranging from as low as 1.3% to as high
as 17.5% (13-16). Kumar et al. reported a mean age
of 38 years among the co-infection cases, which is
concordant with the findings in our study (14). In this
study among the 33 co-infection cases, there was no
male predominance. This is discordant with the find-
ings of Suppiah et al. who reported that males are
more likely to develop co-infection (17). According
to Suppiah et al. there was a statistically significant
association between shock and development of co-in-
fection. This was discordant with the findings in our
study where there was a statistically significant asso-
ciation between rashes, bleeding gums, leucocytosis,
thrombocytopenia, elevated ALT, elevated ALP, ele-
vated ESR, elevated creatinine, albuminuria, haema-
turia and development of co-infection. Shock was not
a significant parameter in our study.

Thrombocytopenia which is a predominant find-
ing in dengue fever, was seen in 72.7% of the co-in-
fection cases. Kumar et al. also reported thrombo-
cytopenia among 64.7% of the co-infection cases
(14). Deranged hepatic function was seen among the
co-infection cases. Despite serological evidence of
co-infection, the mortality in our study was very low
(3%). Studies have shown conflicting mortality rates
among co-infected cases. Sharma et al. reported a
high mortality among co-infected cases (12.69%) (3).
Ananthi et al. in her study found that all the patients
with co-infection survived (18). Pan Bio IgM ELISA,
SD ELISA were used for dengue and leptospirosis,
which have shown sensitivity of 85.6% and 70% re-
spectively in other studies (19, 20).

If antibiotics are used to treat leptospirosis, they
should be initiated as soon as the diagnosis despite
initial serologic results. All the co-infected cases in
our study were treated with intravenous crystalline
penicillin and fluid resuscitation. A Cochrane review
found insufficient evidence to advocate for or against
the use of antibiotics in the therapy for leptospirosis
(21). Early treatment has been shown to offer the best
clinical outcomes. Severe cases can lead to multior-
gan failure. Supportive therapy and careful manage-
ment of renal, hepatic, hematologic and central ner-
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vous system complications are important. Dengue
fever is typically a self limited disease with a mor-
tality rate of less than 1% when detected early and
with access to proper medical care. When treated,
severe form of dengue has a mortality rate of 2-5%,
but when left untreated, the mortality rate is as high
as 20%. Symptomatic and supportive treatment is
usually the basic effective management for patients
with dengue (22).

In this study we found a positive correlation be-
tween rainfall and prevalence of dengue, leptospiro-
sis and co-infection. Similar positive correlation has
been found in other studies (23-25). It is important to
take into account other factors that affect the trans-
mission of these infections, like relative humidity
and temperature, before concluding that rainfall is
the reason for the increased transmission of these
infections.

CONCLUSION

The overall prevalence of co-infection of dengue
and leptospirosis was 3.4%. There was a statistically
significant association between clinical features like
rashes, bleeding gums and co-infection. There was
a statistically significant association between various
laboratory parameters like thrombocytopenia and
co-infection. There was positive correlation between
rainfall and development of dengue, leptospirosis,
and co-infection but it was not statistically signifi-
cant. This study re-emphasizes the fact that dengue
and leptospirosis are widely prevalent in south India
and clinicians should be aware that co-infection with
dengue and leptospirosis is not uncommon.
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