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ABSTRACT

Co-existing infections (Malaria and dengue) go undetected due to lack of clinical suspicion and overlapping
symptoms. Co-existing infections are on the rise in tropics. This study is undertaken to assess the prevalence of co-
infections of some common tropical infections like malaria, dengue, typhoid, and leptospirosisin pyrexia cases. Also
any associated complications with dual infections are dealt within this study. A cross-sectional study was
undertaken including inpatient A.C.S. Medical college and hospital from May, 2013 to January, 2014 Suffering from
fever of 100 °and above with additional symptoms like Abdominal pain, Vomiting, Bleeding in both men and women
between ages 5 and above and up to sixty years of age. A total of 100 pyrexia cases were studied. Of those 100 cases
pyrexia, the percentage of a single infection, dual infection, triplet infection and other causes were 20%, 9%, 1%
and 69% respectively. Among the dual infections, coinfection with malaria and dengue, dengue and typhoid,
malaria and typhoid, dengue and leptospirosis were 33.33%, 22.22%, 22.22% and 22.22% respectively. One triplet
infection with Malaria, leptospirosis and typhoid was also detected. Thereis preval ence of coexisting infections with
tropical infections like malaria, dengue, leptospirosis and typhoid. Prompt detection of these dual infections can
lead to decreased morbidity and mortality. A clinical suspicion must be present to detect these coexisting infections
in pyrexia cases.

Keywords : Co-infections, Dual Infections, Mixed Infectioh®n Deficiency / Overload in Coinfections / Deegl
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INTRODUCTION

A Study on Dual Infectionsin Pyrexia Cases

Co infection may be defined as, “ Concurrent irifactof a cell or an organism with two organisms].[Ihe
clinical manifestations of infections are myriadryiag from life threatening process to brief andf-Hmited
conditions to chronic conditions. Infectious agemtsiergo rapid evolutions and develop selectiveaathges that
result in constant variations in the clinical mastftions of infections. Changes in the environnagt host can
predispose new populations to a particular infect[@].One of the clinical manifestations commoslycountered
in most of the infections is pyrexia. Pyrexia ie@st response due to release of cytokines likeléukin 1, Tumor
Necrosis Factor alpha and other factors associithdnflammatory and infectious responses[2]. éXa is also a
frequently encountered clinical manifestation irtimfections. Co infections may be associated witbréased
morbidity, mortality, and increased health caret.cBescription of Co infections may help in primasgcondary
and tertiary preventive care of patients with iifets.

According to WHO, “Tropical diseases encompasdl@éases that occur solely, or principally, in trapics. In
practice, the term is often taken to refer to ititecs diseases that thrive in hot, humid conditiangh as malaria,
leishmaniasis, schistosomiasis, onchocerciasisptatic filariasis, Chagas disease, African trypanusasis, and
dengue.”[3] WHO statistics show that malaria a#elce07 million people and caused about 625,00thd4at. The
same statistics shows that deaths due to malariadia are 2.40 per 100,000 population [3]. About Billion
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people are at the risk of developing DENGUE infatt[3]. It affects 50 -100 million people every yda]. In
South East Asia alone, 2.3 million people wereaéé in 2010 [3].

Extensive Research and Attention is being focusedewer emerging diseases like Human immunodefigieirus
(HIV) and Multiple Drug Resistant Tuberculosis( MEIR). Yet some existing infectious diseases likeldvia,
TB remain a challenge for detections treatmentmegention in India.

Our study is on Co-existing infectious diseasesctvlaire now being increasingly noticed (E.g. Dergud Malaria)
[4] (Dengue and Typhoid etc.) [5] (Malaria and lesirosis) [6], all occurring in the same patientidtaneously or
within a span of ten days. These go undetectedtalsck of suspicion and also due to overlappingighs and
symptoms.

Some of the existing co-infections occurring initndre Malaria and Dengue, Dengue and Typhoid, mulesis
and HIV infection [7],Hepatitis B virus and HIV ieftions [8], Hepatitis C and HIV infection [8]. T$& co-
infections result in increased morbidity and matyalThe suspicion of dual infection is not hightoday’s clinical
practice, which can lead to delayed diagnosis esatrhent.

Co-infections were first described in the Unitedt& Army (Typhomalarial fever) [9]. Since there ap studies at
present which address the prevalence of dual infexin India, this study was undertaken to find lkbew common
are dual infections in patients with fever in Indlde present project study aims at analysis odiaofs, myths and
reasons, and occurrence of some common tropicettiohs like Malaria, Dengue, Leptospirosis anchtjd at

A.C. S Medical College, Chennai.

Aim and objectives of the project

To study prevalence of coexisting enteric fever anadaria in the sample.

To study prevalence of coexisting Leptospiral arth@ue fever.

To arrive at any common coexisting factors for abmfections.

To correct serum iron levels with occurrence ofefiatfever following malaria.
To suggest prevention and control measures forabdgctions.

arwNPRE

MATERIALS AND METHODS

This study utilized prospective descriptive desigthical committee approval was obtained in ACSMG4drbal
consent was obtained from the patients. The setfitige study included male and female medical wé#hdpatient)
of ACSMCH.

A total of 100 pyrexia cases were studied from M8¢3 — January 2014. Effort has been made to igentie co
infections based on Relevant Laboratory Tests.

Inclusion Criteria

Inpatients of medical wardat ACS Medical Collegdfesing from fever of 100 and above with additional
symptoms such as abdominal pain, Vomiting, Bleediomjh men and women between ages 5 and abovepatad u
sixty years, were included. .

Exclusion Criteria

1) Children below 5 years

2) Too cortically ill patients

3) Pyrexia cases with infections other than thevaliour diseases.

Data collection
Multiple data collection methods and sources wenpleyed in the study. Data collection included doemaire,
biophysical data, demographic data and clinicadat

A structured questionnaire was developed and corggpert validity obtained. It was utilized for émviewing
patients consistently by a single data collectantintain consistency and constancy within theystud
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Biophysical data were collected utilizing diagnoskaboratory tests including ELISA method (Jai Mith for
dengue diagnosis, Card test(Standard diagnosis)SfEand Jai Mithra) for Leptospirosis, Stainingdacard test-
Panbio (Standarad diagnostics) for malaria diagnoBube Widol test with confirmation by blood cubufor
Typhoid diagnosis, Kit Grainer diagnostic Gmbh(Gany) for serum iron detection. Additional data lik®od
group, ECG, blood urea and creatinine and livectiom test results were obtained.

Demographic data were collected through intervi@hnical data were collected utilizing patient dsarData
sources were questionnaire, patient charts, latyrégst report and ELISA.

Data were tabulated and analyzed utilizing desespstatistics. Frequencies, averages and percentagre
calculated.

RESULTS AND DISCUSSION

A total of 100 pyrexia cases were studied. Of thb8@ cases, pyrexia due to a single infection, dufglction,
triplet infection and other causes were 20%, 9%,alfb 69% respectively. Among the dual infectiorgnfection
with malaria and dengue, dengue and typhoid, naakard typhoid, dengue and leptospirosis were 33,22922%,
22.22% and 22.22% respectively. One triplet infactvith Malaria, leptospirosis and typhoid was alstected.

Table 1. Distribution of Infections and Pyrexia

Total
Pyrexial cases studies| 100
Single infection 20
Dual infections 9
Triplet infections 1
Pyrexia of other causes 69

Of the 100 pyrexia cases studied, totally 10 caxfeso infections were detected of which 9 casesewadal
infections and 1 case was a triplet infection. 6fuhe 100 pyrexia cases studied, 30% of pyrexia @aused due to
infection of which co infection contributed to 1086cases and infection with a single pathogen dauiied to 20%
of cases. This shows that 1/3 of the pyrexia cdsedo an infection has been due to co infectioitis two or three
pathogens. So a diagnosis of a single infectiont mosstop the clinical suspicion of maybe a corenirinfection
with another pathogen. This finding may help ingtiasis of the cause of pyrexia as co infection with or three
pathogens rather than a single pathogen. Futudéestshould focus on early diagnostic methods oihéections
which would help in early diagnosis and treatment.

Table 2. Single Infection (Tropical Disease in Stly — Malaria, Dengue, Leptospirosis, Typhoid)

Infection Males| Female
Dengur 8 4
Malarie 2 2
Leptospirosis 0 0
Typhoid 3 1
Total 13 7

Table 3: Distribution of Dual Infections

Dual infections Males Females
Malaria + Dengue 3 0
Dengue + Typhoid 2 0
Malaria + Typhoit 1 1
Dengue + Leptospirosi 2 0
Total 8 1

Dengue, malaria, leptospirosis and typhoid wereftiwe tropical diseases included in this studyettion with a
single pathogen was found in 20% of the cases. i@ cases, Dengue infection was commonly foundadst
number of cases accounting for 12%, whereas madariatyphoid found in 4% each. Of the study poputat
leptospirosis was not detected in any of the caSéshe 20 cases of single infection, male sampl&ributed to
65% among single infection. In this study populatiDengue and malaria contribute to 16 cases ai toit of the
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20 cases of single infections. This shows thatorebbrne diseases are more prevalent in a deveppiopical
country like India among the cases included. S®fihiding may help in improving the primary previentmethods
including patient’s education like prevention ofteralogging and secondary prevention of vector baliseases.

A total of 10 of cases were co infections. Among toinfection cases, 90 % was dual infections witb
pathogens. Of the 9 cases of dual infection, Malarid dengue infections were found in 33.33 % sésadengue
and typhoid, dengue and leptospirosis and malamiatgphoid contributed to 22.22% of cases respelgtivOf 9
cases of dual infection, the distribution indicathat 88.88% of dual infections were prevalent agntime male
sample. This may show a warrant a gender predilectf dual infections. This finding has to be fertkexplored in
future studies. From this finding co infection lwitnalaria and dengue is most common among the .cBsés
being vector borne diseases, which are caused kiyoeamental factors and vector, emphasize the wfle
environment in the disease process. Further, thexistence of typhoid infection with malaria andhdee indicates
the impact of environmental interventions in prignprevention of tropical diseases. Future researal focus on
a rapid, focused diagnostic test to detect bottari@parasite and the dengue virus.

Table 4: Distribution of Triplet Infections

Triplet infections Males| Females
Malaria + Leptospirosis + Typhc 0 1
0 1

A single case of triplet infection with malariaptoid and leptospirosis was found in a female eft@ coinfection
cases. This finding has to be further explored witarge sample size in future studies.

Table 5: Thrombocytopenia Complication in Single hfection vs. Dual Infections

Single infection 4 0
Dual infections 4 0

Thrombocytopenial Male: Females Total
4
4

Thrombocytopenia is common in viral infections lidlengue. When thrombocytopenia was compared inlesing
infection and dual infection cases, all 4 caseh tritombocytopenia were found in single infectiases.

Table 6: Anemia in Single Infection vs. Dual Infedbns

Anemia Males| Female Totdl
Single infection 1 1 2
Dual infections 0 1 1

Iron deficiency anemia is a common finding amorgpital infections. Of the 30 cases of infectionshis sample,
26.66% cases had anemia. When a comparison was tetween the distribution of iron deficiency anarmimong
single infection and dual infections, 4 cases with deficiency anemia were found in each.

CONCLUSION

There is prevalence of coexisting infections witbptcal infections like malaria, dengue, leptospiscand typhoid.
Prompt detection of these dual infections can keadecreased morbidity and mortality. A clinicabpicion must
be present to detect these coexisting infectiongyiaxia cases. This can lead to prompt diagnogisnaanagement
of these co-infections. Also, emphasis primary prgion of these tropical infections in India wilectease the
morbidity and mortality from these infections.

Appendix:
Study of Dual infections in pyrexia cases:
Patient details questionnaire:

1. Name:

2. Age:

3. Sex:

4. Address:

5. Rural/Urban/floating population:
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Diet : Veg or Non-veg/ Home food or eating outside:

Housing (surroundings) — Hut, small houses, fladjvidual houses. Water body around the houses.
Number of family members:

Number of children < 15years:

If female :

*t OO NO

Menstrual disorders (Hb%, blood group etc.,)
10. Occupation:

11. Language spoken:

12. Personal history:

. Smoker — Tobacco, cigarette

. Alcoholic/drugs

13. Use of water — drinking

Ordinary well/ bore well/ tap water/ boiled water

14. Past history of illness or fever E.g.: malariallg etc.,

15. In women leading to arrive at increased blood libss:

. Increased menstrual loss,

. No. of deliveries or abortion.

. Iron taken so far

. History of blood transfusion if any.

16. Anti-mosquito measures used: Mosquito net/insatdii(around home)/ mosquito coil (chemical or Hgtba
Mosquito oil like goodnight.

17. How often water is chlorinated (of wells)

18. Any Typhoid or malarial vaccinations taken so far.

19. History of hospitalization so far/ for what purpose

20. History of steroid/ any drugs for hypertension diebetes mellitus used for any other iliness.
21. Any water body around the house:

22. History of travel to malarial endemic areas:

23. History of food intake outside and how often:

24. History of protein in diet:

25. Any immune-suppressed state: Diabetes mellitugitgpsion/HIV/ stent/organ replacement.

Other data:

HB % :

Blood group :
Platelet count :
Serum creatinine :
Blood urea :
History of jaundice :
History of blood transfusion :
Diagnosis :
Treatment :

0. Outcome:

PBPOo~NoOA~LONE
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