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Abstract
Dengue and enteric typhoid fever are major public health problems in India and risk of
contracting both infections concurrently. The present study was aimed to determining the
occurrence of dengue fever in febrile patients and co-infection with Typhoid fever in South
Indian population. The 632 patients sera with febrile illness from January to September 2017
were tested for Dengue virus NS1 and/or IgM samples and Widal test for enteric fever were
used for analysis. Results were expressed in percentage. The prevalence of dengue fever
is 14% (94), in which 72% (68) are male and remaining 28% (26) were female. Maximum
number of dengue positive cases seen in the age group 21-30 years with least in above 60yrs
of age groups. The co-infection of Dengue with typhoid fever in febrile patients was 34% (32)
which includes 66% (21) were female and remaining 34% (11) are male. The occurrence of
dengue fever is high in most active age group people with male gender while co-infection
with typhoid fever observed mostly in female population. In the present study prevalence
of Dengue fever is high and the incidence of co-infections are common, hence it should be
properly diagnosed and timely medication should be provided to reduce complications and
also to avoid mortality.
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Introduction
The febrile illness is a common clinical syndrome for dengue,
typhoid, Japanese Encephalitis, Chikungunya, Leptospirosis,
Influenza A and Malaria. Dengue is one such disease which
usually presents with symptoms of flu-like illness with highgrade fever, generalized body ache, nausea, and vomiting,
globally about 50 million cases of dengue fever reported
annually, dengue virus display antibody epitopes that are unique
to each serotype and protect lifelong immunity upon re-infection
by the same serotype (homologous serotype). Generally, Dengue
viral infection leads to morbidity and re-infection with different
serotype increases the risk of dengue hemorrhagic fever (DHF)
and dengue shock syndrome (DSS) by antibody dependent
enhancement. According to the directorate of National Vector
Borne Disease Control Programme (NVBDCP), 14465 dengue
cases were reported in which 40 were died in Tamil Nadu state
during 2017 (till 22nd October 2017), which is about 350%
increase in the number of cases compared with the previous
year 2016. [1] However, Kerala state in India was top in the
list with 19053 dengue cases was identified so far (Till 22nd
October 2017). Like dengue fever, the enteric fever typhoid
is endemic in India with same symptoms of febrile illness as
like’s dengue fever. The global annual burden was estimated
at approximately 22 million cases and fatality rate remains at
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about 1% such that about 222000 typhoid related deaths occur
annually. [2] Co-infections with different infectious agents at a
time are also becoming a major health problem and similarity of
symptoms further makes difficult in accurate clinical diagnosis
and treatment. If dengue and typhoid fever is not properly
diagnosed may results in life threatening consequences. Dengue
Co-infection with malaria and other febrile illness, course of
infections have been studied widely, [3-6] but no data relevant
to the dengue and typhoid co-infection from South India, as
both dengue and typhoid fever are epidemic and endemic
respectively. The present study was designed to explore the
incidence of dengue fever in febrile patients and co-infection
with typhoid fever in and around Pondicherry and Tamilnadu,
South India.

Materials and Methods
The 632 patient’s sera with febrile illness from January to
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September 2017 were selected for this study. Dengue viral
infection was confirmed by observing the platelet count decreased
(less than 150000 platelets per microliter of blood) from normal
level. Clinical characteristics of Dengue fever patients showed
Fever, headache, muscle aches and thrombocytopenia. Apart
from the dengue symptoms, patients Co-infected with typhoid
fever showed coated tongue, fatigue, Sweating, Dry cough, Loss
of appetite and weight loss and abdominal pain. The patient
serum was tested for Dengue virus NS1 and/or IgM samples.
The Widal test used for the antibody titer and titer value of
>1:80 considered as clinically significant. The present study
was approved by Institutional Ethical committee.
Statistical analysis
Results were expressed in percentage.

Results
In the present study 632 febrile sera samples were tested in
which 94 (14%) samples positive for dengue fever, in which 68
(72%) were male and 26 (28%) female [Figure 1]. Of the 14%
dengue cases, 32 patients were co-infected with enteric fever
(34%) [Figure 2] in which 21 were female (66%) and remaining
are 11 are male (34%). Maximum number of dengue positive
cases seen in the age group of 21-30 yrs, followed by less than
10 yrs, 11-20yrs, 31-40 yrs, 41-50 yrs, 51-60 yrs and above 60
yrs respectively [Figure 3].

Figure 1: Gender wise prevalence of dengue fever.

Figure 2: No. of dengue fever positive cases and co-infection with
typhoid fever.

Figure 3: Age wise distribution of dengue fever.

Discussion
The febrile illnesses are highly prevalent during rainy season
(from July to November) in endemic area like India and
possibility of co-infection with other microbes cannot be ruled
out. As both dengue and typhoid fevers occur seasonally in
especially during the monsoons favours mosquito breeding
and on other hand faeco-oral transmission occurs actively. In
the present study 632 febrile illnesses patients were provided
consent to participate in this study among 1072 patient samples,
from 632 patients - 35% fall in the age group between 21-30,
17% both in less than 10 and 31-40 age group, 11% in age
group of 41-50, followed by 10% between 11-20yrs of age, 7%
between 51-60 yrs and less than 2% in greater than 60 years of
age. From the 632 patients 428 are male and remaining 204 are
female and 486 patients from urban population and remaining
146 from rural. Among the 632 patients 4% of population
consume drinking from well and RO water, 20% consume
canned water and 72% consume municipal water.
The South India received good rainfall during August to October
of this year 2017 which favours the breeding of mosquito vector
results in 14% of prevalence rate among the tested 632 sample.
The frequency of dengue fever was greater in male gender
than female and dominant in age group between 20-30 yrs was
observed in this study. This may be due that male gender with the
age group of 20-30 are physically more active among the studied
population by which circulatory system cannot keep up with the
available oxygen by the muscles. In order to maintain the energy
level, muscles shift from aerobic to anaerobic metabolism by
which break down of carbohydrates anaerobically to generate
energy result in pyruvate metabolic products in the absence of
oxygen converted into lactic acid. These modifications of the
energy level utilization by the viral infected cells can increase
available energy for dengue virus replication, virion production
and assembly. [7] The frequency of co-infection with Salmonella
typhi was greater among female (66%) population than males
(34%), this may due to that female gender acquire infection
easily during food preparation, household activities like cleaning
process made with contaminated water and child care might
have increased the frequency of typhoid fever. Dengue virus had
4 serotypes (DENV-1, 2, 3 and 4) despite the cross reactivity,
antibodies only prevent re-infection by the same serotype and
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individuals are susceptible to a second infection with a different
serotype increases the risk of dengue hemorrhagic fever and
dengue shock syndrome and co-infection with S. typhi may
also accelerate the mortality rate. This study emphasizes that
essential accurate early diagnosis could prevent the febrile
fever induced complications and prompt treatment will save
precious human lives. Apart from treatment, care manager
like nurses, trained persons for a specialized disease in the
primary health care system are the first point of patient contacts,
plays a crucial role in advising patients suspected of having
dengue to take early preventive measures to break the chain of
dengue transmission from one patient to another. In addition,
many complications seen in dengue are preventable if clinical
care members are aware about the physiological problems by
timely correct investigation, monitoring and careful titration of
intravenous fluid therapy. [8] The findings of the present study
also help the concern authorities for early diagnosis and to plan
out and implement various preventive and control measures.

Conclusion
The present study concludes that the high prevalence rate
of Dengue fever may leads to co-infections with typhoid
are common and it should be properly diagnosed and timely
medication should be provided to reduce complications and also
to avoid mortality.

Acknowledgements
We sincerely thankful Sri Krishna Nursing Home, Lenin Street,

Pondicherry- 605 013, India, for providing febrile patients
serum samples.

Conflict of Interest
All authors disclose that there was no conflict of interest.

References

1.

National Vector Brone Disease Control Progamme. Directorate General of health Services, Ministry of Health & Family welfare. http://
nvbdcp.gov.in/

2.

Buckle GC, Walker CL, Black RE. Typhoid fever and paratyphoid
fever: Systematic review to estimate global morbidity and mortality
for 2010. J Glob Health. 2012; 2: 010401.

3.

Sharma Y, Arya V, Jain S, Kumar M, Deka L, Mathur A. Dengue and
typhoid co-infection– Study from a Government Hospital in North
Delhi. J Clin Diagn Res. 2014; 8: 09-11.

4.

Zaki SA. Malaria and dengue co-infection. Ann Indian Acad Neurol.
2011; 14: 141-142.

5.

Wiwanitkit V. Concurrent malaria and dengue infection: A brief summary and comment. Asian Pac J Trop Biomed. 2011; 1: 326-327.

6.

Raut C, Rao N, Sinha D, Hanumaiah H, Manjunatha M. Chikungunya, dengue, and malaria co-infection after travel to Nigeria, India.
Emerg Infect Dis. 2015; 21: 907-909.

7.

Sanchez EL, Lagunoff M. Viral activation of cellular metabolism. Virology. 2015; 479: 609-618.

8.

Ciccone MM, Aquilino A, Cortese F, Scicchitano P, Sassara M, Mola
E, et al. Feasibility and effectiveness of a disease and care management model in the primary health care system for patients with heart
failure and diabetes (Project Leonardo). Vasc Health Risk Manag.
2010; 6: 297-305.

Annals of Medical and Health Sciences Research | November 2017 | Vol 7 | Special Issue 3 |

113

