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Though dengue, chikungunya and typhoid fever have emerged as major public health
problems in India, concurrent infection with these diseases is rarely reported. The present
study was undertaken with the aim of determining the occurrence of dengue fever in
febrile patients and co-infection with chikungunya and typhoid fever in South Indian
population. Serum samples from 278 patients were tested during November- December
2017 for various parameters like Dengue IgM, Chikungunya IgM, Dengue IgG and
Salmonella IgM by ELISA. The study population comprised 53% females and 47% males
with age distribution ranging from 6 months to 75 years. The serological analysis revealed
a rather high prevalence of 44% acute dengue among the study population. The presence
of Chikungunya infection was noted in 29% while 15% had evidence of typhoid.
Interestingly, 100% of the patients tested showed dengue IgG seropositivity. As far as
concurrent infection is concerned, 16% of the study population was found to be suffering
from both dengue and chikungunya while chikungunya - Salmonella and dengue –
Salmonella co-infection was revealed in 7% and 5% respectively. The present study
indicates the overwhelming burden of dengue, including subclinical infections, in the
community as well as the significant load of concurrent infections.

Introduction
Infectious diseases are the most important
causes of morbidity and mortality in
developing countries, such as India.
Sometimes concurrent infections with multiple
infectious agents may occur, which make the
correct diagnosis and management a
challenging task (Uneke, 2008). Chikungunya
virus (CHIKV) and dengue virus (DENV) are
arboviruses currently circulating in Southeast
Asia, Central and West Africa, the Pacific
islands, and the Americas. Both are spread by

common mosquito vectors Aedes sp. Their
transmission can occur simultaneously and coinfection rates ranging from 2% to 34% have
been reported (Furuya-Kanamori et al., 2016;
Caron et al., 2015; Baba et al., 2013). Enteric
fever or typhoid caused by Salmonella typhi is
a feco-orally transmitted systemic bacterial
infection that has long been endemic in our
country.
Clinical features of commonly observed
diseases such as malaria, enteric fever,
dengue, chikungunya, scrub typhus, and
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leptospirosis mimic each other and accurately
diagnosing these diseases is challenging for
clinicians. Human infection with either DENV
or CHIKV is associated with fever, arthralgia,
malaise, headache, and rash. Typhoid fever
may often present with similar clinical
features. If not treated in a timely manner, coinfections may lead to life-threatening
consequences (Jagadishkumar et al., 2016). In
case of dengue and chikungunya, no effective
vaccine or drug is available and clinicians rely
on supportive therapy (Weaver et al., 2015;
Dondorp et al., 2017). Specific antimicrobial
therapy is available in case of typhoid which
can be instituted on confirmation of diagnosis.
Thus, simultaneous infections with more than
one infectious agent not only complicate the
diagnosis but also the course of treatment
available. This study was undertaken with the
aim of determining the prevalence of dengue
and co-infection with chikungunya and
typhoid fever in patients attending a tertiary
care hospital in South India. Compilation of
such data would help increase awareness
among clinicians and public health authorities
about the co- prevalence of these infections
and help in earlier diagnosis and proper
treatment of patients leading to improved
outcomes.
Materials and Methods
Serum samples from 278 patients were tested
in the Serology section of the Clinical
Microbiology laboratory of Gandhi Hospital,
attached to Gandhi Medical College,
Hyderabad, Telangana during the period
November-December, 2017 for the presence
of Dengue IgM and Chikungunya IgM by
ELISA(supplied by NIV, Pune). Of these, 103
specimens were tested for Salmonella IgM
(ELISA, Calbiotech). In addition, 90 sera, out
of the 278 specimens comprising the total
study material, were tested for Dengue IgG
(ELISA, Novalisa). All the test procedures
were done as per manufacturer’s instructions.

Optical density (OD) values were noted, cutoffs were calculated and results were
documented. The demographic data of the
patients included in the study population,
namely gender and age, was also documented.
Results and Discussion
The total study population of 278 patients
comprised 53% females and 47% males with a
wide ranging age distribution from 6 months
to 75 years.
The results of this study were expressed as
percentage values (Table 1); Concomitant
seroprevalence of the three infectious agents
was also calculated (Table 2). The serological
analysis revealed a rather high prevalence of
44% acute dengue infection among the study
population. The presence of chikungunya
infection was noted in 29% while 15% had
evidence of typhoid. Interestingly, 100% of
the patients tested showed dengue IgG
seropositivity. As far as concurrent infection is
concerned, 16% of the study population was
found to be suffering from both dengue and
chikungunya while chikungunya - Salmonella
and dengue – Salmonella co-infection was
revealed in 7% and 5% respectively.
Percentage of patients having both IgG and
IgM antibodies against dengue were noted to
be 48% while 21% patients had presence of
both CHIK IgM and DEN IgG. Concomitant
seroprevalence of IgM antibodies against all
three infectious agents was observed in 3% of
the study population.
In developing countries such as India,
infectious diseases are the most important
causes of morbidity and mortality. Occurrence
of concurrent infections with multiple
infectious agents worsens matters further often
causing increased severity of illness,
complicating
correct
diagnosis
and
management leading to poorer patient
outcomes. DENV and CHIKV co-infection
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rates ranging from 2% to 34% have been
reported in literature (Furuya-Kanamori et al.,
2016; Caron et al., 2015; Baba et al., 2013).
An extensive systematic review has found
evidence of malaria, dengue and chikungunya
co-infections in 42 Countries spread across
several
geographical
locations.
Malaria/Dengue was the most prevalent
coinfection followed by Dengue/Chikungunya
(Salam et al., 2018). In Asia, the CHIKVaffected areas overlap with DENV-endemic
areas (Myers et al., 1967, Mackenzie et al.,
2001) and provide opportunities for
mosquitoes to become infected with both
viruses. In India, dengue virus causes
epidemic and sporadic cases year-round, with
a peak in frequency from August to
November, during the humid season (Dar et
al., 1999) A systematic review and metaanalysis of dengue fever in India estimated the
burden of dengue fever based on published
literature from India spanning over five
decades. This study revealed that among the
clinically suspected dengue fever patients, the
estimated prevalence of laboratory-confirmed
dengue infection was 38%. It also indicated
that most of the laboratory confirmed dengue

cases in India occurred in young adults. The
burden of dengue was also variable in studies
conducted in different settings (Ganeshkumar
et al., 2018). Our study revealed a rather high
prevalence of 44% acute dengue infection
among the study population; we also found a
wide range of patients, age-wise, perhaps on
account of being a major tertiary care facility
in the region. Another interesting aspect of our
study was the finding of 100% DENV IgG
seropositivity. This may be taken as an
indicator of the huge burden of dengue
infections, both recent (illustrated by the high
DENV IgM positivity) as well as remote,
evidenced by the overwhelming percentage of
DENV IgG seropositivity, in the community
and the region.
Co-infections with DENV and CHIKV were
reported in Calcutta, India, in 1967 (Myers et
al., 1967). More recently, they were reported
during the 2006 dengue outbreak in Delhi,
India. Thus, in clinically suspected cases of
dengue or chikungunya fever, it is advisable to
test for both viruses, particularly in areas
where both the viruses co circulate (Chahar et
al., 2009).

Table.1 Seroprevalence of dengue, chikungunya and typhoid infections in the study population
Name of the test (ELISA method) Number of specimens tested Percentage positivity (%)
278
44
Dengue IgM (DENV IgM)
278
29
Chikungunya IgM (CHIKV IgM)
103
15
Salmonella IgM (SAL IgM)
90
100
Dengue IgG (DENV IgG)
Table.2 Co-prevalence of dengue, chikungunya and typhoid infections in the study population
Concomitant seroprevalence
Percentage positivity (%)
DENV IgM + CHIKV IgM
16
DENV IgM + SAL IgM
5
CHIKV IgM + SAL IgM
7
DENV IgM + DENV IgG
48
CHIKV IgM + DENV IgG
21
DENV IgM + CHIKV IgM + SAL IgM
3
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Our study findings of 16% co-prevalence of
DENV-CHIKV, we believe, are on the higher
side reflecting the additional burden of
concomitant arboviral infections.
Enteric fever or typhoid caused by Salmonella
typhi is a feco-orally transmitted systemic
bacterial infection that has long been present
in our country with incidence approaching
one percent of the population annually in
some endemic areas (Bhan et al., 2005). Coinfections with common endemic pathogens
can prove to be a diagnostic challenge
especially
during
dengue
outbreaks
(Srinivasaraghavan et al., 2015, Bansal et al.,
2015). Risk factors for bacterial co-infection
with dengue have not been well characterized.
In a study done in adult patients, prolonged
fever (> 5 days) was an independent risk
factor for co-infection. Another probable
reason cited for increased gram negative
sepsis with dengue is the breakdown of
intestinal mucosal barrier (Lee et al., 2005)
Attempts have been made to identify risk
factors predicting presence of bacterial coinfection in adult patients with dengue (See et
al., 2013). A study conducted in Delhi

reported dengue– typhoid co infection in
7.8% of their dengue cases (Sharma et al.,
2014). The co-infection of Dengue with
typhoid fever in febrile patients was 34%
according to a study conducted in
Pondicherry (Kumar et al., 2017). Our study
revealed a comparatively lower figure of 5%
DENV- typhoid co-infection; CHIKVtyphoid co-infection also stood at a similar
level of 7%. Last but not the least, we found a
3% concomitant seroprevalence of IgM
antibodies against all three infectious agents
in our study population.
Our study had a few limitations, namely small
sample size and shorter duration of study
period. Also, we did not document the
symptoms and related investigations of
patients, which could have shed more light on
the clinical features in cases of concomitant
infections. All the samples tested were not
processed for the presence of Salmonella IgM
and this may be considered a drawback. Still,
our study serves to highlight the issue of
considerable numbers of patients suffering
from
concomitant
endemic
arboviral
infections which deserves immediate attention
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of the public health authorities. Similar
studies on a larger scale, including
multicentric projects, would definitely help in
elucidating the situation in its entirety.
In conclusion, co-infection should always be
considered in endemic areas while dealing
with patients with acute febrile illness
especially when there is a prolonged fever.
There is a need to document such cases and
heighten
awareness
among clinicians
regarding the changing dynamics of disease
manifestations in order to provide better
patient management and improve outcomes.
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