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Abstract

Background: Dengue and typhoid fever are among the
commonest causes of acute febrile illnesses with
overlapping signs and symptoms. These dual infections
create a diagnostic dilemma which delays prompt
diagnosis and treatment especially in endemic areas
during monsoon season. The present study is aimed to
determine the prevalence of dengue fever at a tertiary
care hospital during monsoon period and its co-infection
with Typhoid fever.

Methods: This
observational study was done from July-November 2022
at GBCM and associated Dr. KKBM Subharti hospital

after approval from ethical committee. The diagnosis

Materials and retrospective

of Dengue fever was done on basis of clinical findings
along with positive immune-chromatography based tests
detecting NS1 antigen with or without IgM antibodies.

Serodiagnosis of Salmonella infection was done through

IgM immune-chromatographic tests along with Tube-
widal test and blood culture.

Statistical analysis: Descriptive statistics are expressed
as mean (+ SD) and comparisons of categorical variables
used the Chi-square test and fisher exact p test. A p-value
<0.05 was considered significant. Results are expressed
in percentage where required.

Results: Out of total 1960 febrile sera samples tested,204
were tested positive for Dengue, and 671were tested
positive for typhoid fever respectively. Maximum
number of dengue cases were seen during month of
November (34.8%) whereas, co-infection cases were
maximum in august (41.1%) Female outnumbered males
in both dengue and co-infection cases with M:F ratio
being 1.3:1. The mean age was 29.65 + 11.36 years
(range: 03-67 years) with peak number of cases in age
group 21-40 vyears. Out of 34 samples with co-
infection,88.2 % samples with S.typhi IgM positive cases

showed significant titres {titre o and/or H/AH >/=160} in
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tube widal test. Case Fatality Rate (CFR) in dengue cases
and co-infection cases was zero. Blood cultures were
negative for all dengue and typhoid co-infection cases.
Patients testing positive for both NS1Ag and anti-D IgM
were significantly more likely to test positive for S.
Typhi IgM as compared with only NS1 or IgM dengue
cases. (p<.0001)

Conclusion: Presence of dual infections should always
be kept in mind while dealing with cases of febrile
ilinesses especially during rainy season. Accurate and
early diagnosis is required in such cases to reduce
morbidity and mortality. Improvement of sanitation and
personal hygiene along with vaccination against typhoid
should be promoted along with 4 s of dengue preventive
measures (search and destroy mosquito breeding places,
self-protective measures, support fogging and seeking
early consultation.

Keywords: Dengue fever, Acute febrile illness, Typhoid
fever, Rapid card tests, co-infection

Introduction

Acute febrile illness (AFI)

syndrome caused by

is a common clinical

dengue, typhoid, Japanese
Encephalitis, Chikungunya, Leptospirosis, Influenza and
Malaria [1]. Dengue viral illness caused by the arbovirus
and transmitted via Aedes aegypti mosquitoes usually
presents with high grade fever, generalized body ache,
nausea with or without vomiting. Typhoid fever is a
bacterial disease caused by Salmonella spp. transmitted
through faeco-oral route and has similar symptoms [2].
Dengue and typhoid fever, if not approached timely, may
lead to life threatening complications [3-5]. The major
symptoms are common to all these febrile illnesses and
non-specific, thus makes it difficult to differentiate from
numerous other febrile illnesses of viral or bacterial
origin [6-7]. Usually, acute febrile illness is known to be

caused by a single etiologic agent. However, recently
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many articles and case reports are documenting dual
infections [8-10]. Co-infections can occur either due to
host related factors or vector adaptability as in the case of
dengue and chikungunya [11,12]. The other reason might
be environmental factors or agent related factors as in the
association of typhoid fever with polio virus [13]. We
infectious diseases are

believe that increasingly

presenting with atypical manifestations or as dual
infections. There is a need to document such cases which
could improve awareness among clinicians for the
changing dynamics of disease manifestations. These
patients often gets benefitted from specific diagnostic
laboratory studies for dengue and other infectious
organisms endemic to the region [14-15]. Dengue co-
infection with malaria and other febrile illness have been
studied widely, but there is paucity of data relevant to the
dengue and typhoid co-infection from Uttarakhand
region as both dengue and typhoid fever are endemic in
this area. The present study was designed to explore the
prevalence of dengue fever in febrile patients and its co-
infection with typhoid fever.

Materials and methods

A retrospective analysis was done between July and
November 2022 in department of Microbiology at
Gautam Buddha Chikitsa Mahavidhyalaya (GBCM) and
associated Dr. KKBM subharti hospital (800 bedded
tertiary care hospital situated in Dehradun, Uttarakhand.
The study was approved by our ethical committee. IEC
number provided is GBCM/IEC/2023/07-02. Dengue
viral infection was diagnosed by NS1aqand/or anti-D
IgM antibodies positivity by card test (Rapi GEN
BIOCREDIT dengue NS1Ag+Ab Duo) along with
decrease in platelet (platelet count less than 1.5 lakh per
microlitre) count. Serodiagnosis of Salmonella typhi
infection was conducted by rapid card (Typhoid IgG/IgM

Rapid Test, Biocan Diagnostics Inc., Canada) along with
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tube widal test which is a tube agglutination test and
detects antibodies against O and H antigens of salmonella
typhi and H antigens of salmonella paratyphi A and B.
Titre value of >1:160 for both O and H was considered as
clinically significant in single acute phase samples.
Demographic data including age, sex and detailed history
of onset of symptoms were recorded from medical
records. Patients with anti-D IgG on initial screen were
excluded from this analysis. Blood cultures were also
done for co-infected cases.

Results

A total of 204 (10.4%) cases were found to be positive
for dengue among samples tested for febrile illnesses.
Among which 94/204 for NSlag(46.07%),78/204
(38.23%) for IgM and 32/204 (15.7%) for Ns1 with IgM.
Of all 204 patients with DVI, 34 (16.7%) tested positive
for S. Typhi IgM. Out of 34 samples, thirty (79%)
samples showed significant titres in tube-widal test. In
both dengue cases and co-infection cases, females
outnumbered males. Female to male ratio is found to be
1.3:1 [Figure 1]. August was the peak month for co-
infection cases (41.1%) whereas, dengue cases were
maximum seen during month of November (34.8%)
[Table 2]. Peak age group was 21-40 years (51.4 %) with
least in above 60yrs (7.8%) of age group [Table 1]. The
mean age was found to be 29.65 *+ 11.36 years (range:
03-67 years) Majority of laboratory parameters in all
febrile illnesses were thrombocytopenia (91.2%), hepatic
dysfunction (49%), and leukopenia (35%). Blood culture
were negative for all the co-infected cases. Only 4/34 no
of samples (positive for dengue Nslag/+-IgM and
salmonella typhi IgM) showed insignificant titres (O and
H </= 80) in tube widal test and were not considered as
co-infection cases. Patients testing positive for both

NS1Ag and anti-D IgM were significantly more likely to
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test positive for S. Typhi lgM as compared with only
NS1 or IgM dengue cases. (p<.0001) [Table 3].
Discussion

Prevalence of dengue in monsoon season among febrile
illnesses in our study is found to be 10.4 % which is
comparatively less 38.2% and 21.39% as compared with
study by Chauhan et al and Sharma et al respectively
[2,14]. Large number of samples tested for febrile
ilinesses at our institute along with lack of similar studies
in recent years in this region might be the cause. Mean
age group in our study is found to be 29.6+-11.36 years
with Male: Female ratio being 1:1.3. Females
outnumbered males. This is in contrast with many studies
who have found males affected more than females [15].
Although, study by Mahato et al supports ours by their
female preponderance in the study group [16]. Female
gender acquires infection easily preparation of food and
other activities like cleaning with contaminated water and
childcare. This might have increased the frequency of
dengue and typhoid co-infection in females. Maximum
patients were from the age group of 21-40 years. This
may be because of working age group and their relative
more exposure to external environment. The rate of co-
infection in present study is 14.7% which is much higher
than many other earlier studies. Kasper et al, and another
study from South India reported rates of co-infection to
as low as 0.3% and 0.6% respectively [17-18]. However,
in a study from New Delhi and Uttar Pradesh, the rate of
co-infection was as high as in the present study. They
reported a rate of 7.8%. It is a known fact that viral
ilinesses are followed by bacteria infections especially in
upper respiratory diseases. The predisposing factors of
salmonella infection in dengue fever might be due to
hemodynamic and inflammatory changes during rainy

season.
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Those patients with positive results for both NS1Ag and
anti-D IgM for dengue were significantly more likely to
have positive test for S. typhi IgM compared to patients
testing positive for either Ns1 or IgM for both which was
statically significant with p value <0.0001. Previous
antibiotic status was unknown for all the patients, so
negative blood cultures were not considered in account.
Almost all the samples except four tested positive for
both dengue and typhoid fever showed significant titres
in tube-widal test. Insignificant titres with positive IgM
antibodies for Salmonella typhi creates a strong suspicion
of cross reactivity between these two febrile illnesses
which were also supported by study by Bhatti et al [19].
No other data regarding cross reactivity of rapid
immunoassays are documented till date besides this
study.

Conclusion

During rainy season (July-November), drinking water
gets contaminated easily due to inadequate sanitation
systems in most of the regions as well as it is a breeding
season for mosquitoes [20-22]. Accurate and timely
diagnosis and management of Dengue fever and its co-
infection with typhoid fever and other illnesses is
essential in order to avoid life- threatening complications.
Emphasis on good sanitation systems with typhoid
vaccination should be done. Dengue preventive measures
such as self- protection by wearing full sleeves clothes,
search and destroy the breeding areas, frequent spraying
defogging with insecticides and early seeking medical
care should be emphasized.

In our study, we conclude that prevalence of dengue viral
ilnesses is high during monsoon season and co-infection
between dengue and typhoid fever is quite common and
on rising trend. Thus, it should always be kept in mind

while treating acute febrile illnesses.
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Limitation

The diagnosis of Dengue fever could have been done by

viral culture, molecular techniques, or immune-essays

testing but it was not possible at our newly setup tertiary
care hospital due to limited resources. Serum samples are
stored for further study at -20 degree temperature.
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