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Seroprevalence and Trend of Dengue Cases Admitted to a Government Hospital,  
Delhi – 5-Year Study (2006-2010): A Look into the Age Shift
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ABSTRACT

Background: Diagnosis of  dengue infection is easily and best 
accomplished by demonstration of  specific IgM antibodies in 
blood. We analyzed retrospectively the dengue IgM seropositivity 
available for samples obtained over a period of  5 years (2006–
2010) from patients with suspected dengue fever (DF)-like illness 
to investigate whether there was an overall increase in the dengue 
IgM prevalence over this period. 
Methods: Blood samples were collected from patients with DF-
like febrile illnesses attending the Pediatric, Medicine, and Fever 
clinics of  a Government hospital, Delhi. A total of  8138 individuals 
(suspected dengue cases) obtained over 5 years were tested for 
dengue specific IgM antibodies. Year wise, month wise, and age 
wise data on geographic distribution and clinical manifestations 
were analyzed. 
Results: Of  the 8138 samples, 1600 (19.66%) were positive for 
dengue specific IgM. The year 2006 had the highest number of  
reported cases, 761 (46.23%). In our study, the age group most 
commonly affected of  all 5 years was 11–20 years. Out of  the total 
1600 cases admitted to the hospital between 2006 and 2010, 279 
(58.9%) had DF, 178 (37.6%) had dengue hemorrhagic fever, and 
16 (3.38%) had dengue shock syndrome. We found a high burden 
of  dengue in young children and late adolescents in both rural 
and urban communities at a magnitude greater than previously 
described. 
Interpretation and Conclusion: We observed an increase in the 
dengue positive cases every alternate year, thereby indicating a 
possible role of  herd immunity in northern India. We did not find 
a steady increase in the number of  cases over 5 years. We found 
an increase in the number of  positive cases in children and young 
adolescents.
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INTRODUCTION
Dengue is emerging as an important mosquito-borne arboviral 

disease in the world. Once known to occur sporadically, epidemics 
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of  dengue have now become a regular occurrence. 
It is estimated that about 50–100 million 
individuals are infected with dengue worldwide per 
year with up to 500,000 people being admitted to 
hospital. [1] Worldwide epidemiology is changing. 
Delhi has experienced seven outbreaks of  dengue 
virus infection since 1963 with the last outbreak 
reported in 2006.[2-5] The 1996 epidemic in India 
was mainly due to the virus DEN-2.[2] In 2006, all 
four serotypes of  dengue viruses were found in co-
circulation.[5,6]

Early diagnosis of  dengue virus infection is 
important for treatment as well as aversion of  
complications like Dengue Shock Syndrome 
(DSS) and Dengue Hemorrhagic Fever (DHF). 
Treated DHF/DSS is associated with 3% mortality 
whereas untreated is associated with 20% mortality. 
Dengue virus-specific IgM antibodies appear as 
early as 3 days of  dengue viral fever and can persist 
up to 30–60 days whereas IgG antibodies rise at 
about 7 days, peak at 2–3 weeks, and these persist 
for life.[7] IgM antibodies are useful in providing 
a provisional diagnosis from a single serum 
sample. Detection of  dengue IgM antibodies is 
simple, easy, and a less time-consuming method 
of  diagnosing dengue fever (DF) as compared 
with other classical serological methods like 
hemagglutination inhibition, neutralization, and 
complement fixation tests.[7]

There are numerous studies from the Indian 
subcontinent investigating outbreaks of  DF or 
DHF in various parts of  the country.[7-13] Existing 
national surveillance systems are often passive and 
are designed to monitor trends and to detect disease 
outbreaks. There are no studies investigating the 
overall prevalence of  dengue in India on a long-
term basis.

In the various studies reporting epidemics, it 
was seen that children <15 years of  age were quite 
severely affected, but majority of  infection occurred 
in active adults in the age group of  21–60 years. [3,5,6,14] 
Certain common signs and symptoms such as 
fever, headache, myalgia, arthralgia, and bleeding 
manifestations have also been observed. However, 
a few other studies have depicted differences in 
age distribution and clinical presentation.[5,15] The 
present study was done to analyze the trend of  the 
disease over the years along with the clinical features, 
complications, and outcome of  cases admitted to a 
Government hospital situated in North Delhi.

METHODS
The study was carried out at Hindu Rao 

Hospital (HRH), a 980-bedded hospital in North 
Delhi, India. Dengue IgM seropositivity status 
was determined from the samples obtained over 
a period of  5 years (2006- 2010) from patients with 
probable dengue. Blood samples were collected 
from patients with probable dengue attending 
the pediatric, medicine, and fever clinics of  the 
hospital. The clinical basis for diagnosing the 
patients as having dengue virus infection was 
based on WHO definitions.[8] DF, DHF, and DSS 
are defined by WHO as:

Probable DF is defined as acute febrile illness 
with two or more of  the following manifestations: 
headache, retro-orbital pain, myalgia, arthralgia, 
rash, hemorrhagic manifestations, and leucopenia. 
In addition, a supportive serology - a positive IgM 
antibody test on a late acute or convalescent-phase 
serum specimen or occurrence at the same location 
and time as other confirmed cases of  dengue fever. 
Confirmed DF is a case confirmed by laboratory 
criterion.

Laboratory criterion for confirmation of  DF 
includes any one of  the following: isolation of  
dengue virus from serum or autopsy samples; 
demonstration of  a four-fold or greater change 
in reciprocal IgG or IgM to one or more dengue 
virus antigens in paired serum samples or 
demonstration of  dengue virus antigens in autopsy 
tissue, serum or cerebrospinal fluid samples by 
immunohistochemistry, immunofluorescence or 
ELISA; or detection of  dengue virus genomic 
sequences in autopsy tissue, serum or cerebrospinal 
fluid samples by polymerase chain reaction (PCR).

DHF includes all the following criteria, i.e., 
fever or history of  acute fever lasting 2–7 days, 
occasionally biphasic, along with hemorrhagic 
tendencies evidenced by at least one of  the 
following: positive tourniquet test/ petechiae, 
ecchymoses or purpura/ bleeding from the 
mucosa, gastrointestinal tract, injection sites or 
other locations/ hematemesis or melena along 
with thrombocytopenia (100,000 cells per mm3 
or less) and increase in plasma leakage due to 
increased vascular permeability (manifested by at 
least one of  the following - a rise in the hematocrit 
equal to or greater than 20% above average for 
age, sex, population or a drop in the hematocrit 
following volume replacement treatment equal to 
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or greater than 20% of  baseline or signs of  plasma 
leakage such as pleural effusion, ascites, and hypo-
proteinemia).

DSS is defined as all the above criteria for DHF 
plus evidence of  circulatory failure manifested 
by: rapid and weak pulse, narrow pulse pressure 
(<20 mmHg [2.7 kPa]), which is manifested by 
hypotension for age and cold clammy skin.

In the present study, the samples were collected 
usually 5–10 days following the onset of  illness but 
the exact date of  sampling was not available for 
most of  the patients. Approximately 5 mL blood 
was collected, serum was separated, and dengue-
specific IgM antibodies were detected by dengue 
IgM antibody capture ELISA test issued by National 
Institute of  Virology (NIV), Pune. All the tests were 
carried out as per the manufacturer’s instructions.

RESULTS
During the study period (2006–2010), a total of  

8138 serum samples were tested for dengue IgM 
antibodies. Of  the 8138 samples, 1600 (19.66%) 
were positive for dengue specific IgM. Year-wise 
distribution of  dengue IgM positive cases over the 
5-year period is shown in Table 1. The year 2006 
had the highest number of  reported cases, i.e., 
761, whereas lowest number was seen in 2009 with 
only 58 dengue positive cases. Dengue cases saw 
an uneven growth in these 5 years with increases 
seen in 2006 (761), 2008 (242), and 2010 (473). 
Regarding the total number of  deaths, a decrease 
in mortality was seen from 2007 to 2010.

Month-wise distribution of  positive cases in 
all the 5 years [Table 2] has shown a peak in the 
month of  September 682 (42.2%), which is closely 
followed by October 656 (41%).

Out of  the total 1600 cases admitted to the 
hospital between 2006 and 2010, 279 (58.9%) had 
DF, 178 (37.6%) had DHF, and 16 (3.38%) had 
DSS [Table 3].

In the present study, the age group most 
commonly affected of  all 5 years was found to be 
11–20 years followed by the age group 21–30 years 
[Table 4 and Figure 1].

Fever was seen in 1526 of  patients (95.37%) 
followed by myalgia 597 (37.31%), vomiting 
423 (26.43%) and abdominal pain 183 (11.43%) 
[Table 5]. In our study, the most common 
hemorrhagic manifestations were rash 522 

(32.62%), melena 304 (19%), and petechiae 219 
(13.68%).

Majority of  the patients attending Hindu Rao 
Hospital belonged to North district (48.12%) and 
North-east districts (20.43%) of  Delhi [Table 6].

DISCUSSION
Dengue has emerged as a global health problem. 

There is no effective vaccine to prevent this 
infection. The present study showed an increase in 

Table 2: Month-wise distribution of cases from 2006–2010

Year July Aug Sept Oct Nov Dec Total %
2006 6 20 182 497 56 0 761 47.56
2007 0 4 56 6 0 0 66 4.12
2008 0 39 126 60 17 0 242 15.12
2009 0 6 8 31 13 0 58 3.62
2010 0 101 310 62 0 0 473 29.56
Total 6 170 682 656 86 0 1600 99.98

*No cases were reported from January to June from HRH

Figure 1: Age-wise distribution of cases from 2006–2010

Table 1: Year-wise distribution of cases from 2006–2010 
at HRH

Year Total no. of 
suspected 

dengue cases

Total no. 
of dengue 

positive cases

Total no. 
of deaths

2006 1646 761 (46.23%) 7 (0.91%)
2007 321 66 (20.56%) 1 (1.51%)
2008 569 242 42.53%) 1 (0.41%)
2009 366 58 (15.84%) 0
2010 5236 473 (9.03%) 1 (0.21%)
Total 8138 1600 (19.66%) 10 (0.62%)
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dengue virus activity (as evidenced by dengue IgM 
positivity) in Delhi during 2006 with the minimum 
positive cases seen in 2009. A study from Delhi 
reported 260 positive cases in 2005.[6] Delhi, 
considered endemic for dengue, was reported as 
being hyper-endemic by another study.[16]

Dengue cases saw an uneven growth in these 
5 years from 2006 to 2010 [Table 1] with the 
highest number of  cases being reported in 2006, 
i.e., 761 and lowest in 2009 ,i.e., 58. Decrease in 
the number of  dengue positive cases was seen in 
the years 2007 and 2009, i.e., 66 and 58 cases, 
respectively. A study from Thailand reported 
that greater the incidence of  dengue infection 
of  the previous year’s epidemic, the milder the 
subsequent year’s disease severity. This raises the 
interesting possibility that herd immunity is an 
important contributor to disease severity.[17] This 
may be possible either by replacing the subsequent 
year’s predominant circulating dengue serotype(s) 
by a new circulating dengue virus serotype because 
of  protective antibody or by changing the host 
immune response to experience milder illness.

The seasonal variation of  transmission of  dengue 
with increased activity in the post-monsoon season 
was seen.[18] The data on month-wise prevalence of  
dengue for the past 5 years reveals that the number 
of  cases increased from July to October, confirming 
the active transmission period is during monsoon 
and post-monsoon period every year [Table 2]. 

Similar results were seen in a study from Delhi for 
the years 2004, 2005, and 2008. [5,16] This can be 
explained by the stagnant water sources following 
heavy rainfall, which could favor breeding of  the 
mosquito vector resulting in an increased post-
monsoon incidence of  dengue, thereby maintaining 
the vector population throughout the year. This 
again emphasizes the need for appropriate vector 
control measures to be implemented during this 
period to reduce the case incidence. These findings 
also indicate that preventive measures against 
dengue infection should probably come into full 
swing during the post-monsoon months. No dengue 
cases were reported in the months of  January–June 
from our institution in the years 2006–2010.

Dengue affects humans of  all age groups 
worldwide and poses a pediatric public health 
problem in some parts of  the world.[19] During the 
present study, comparison between the different 
age groups revealed that adults were infected 
disproportionately to children from 2006 to 2010 
[Table 3]. We found a high burden of  dengue in 
young children and late adolescents in both rural 

Table 3: Age-wise distribution of cases (2006–2010)

Age-wise (years) 2006 (%) 2007 (%) 2008 (%) 2009 (%) 2010 (%) Total %
0–10 92 (12.08) 5 (7.57) 19 (7.85) 3 (5.17) 53 (11.2) 172 10.75
11–20 259 (34.03) 30 (45.45) 78 (32.23) 20 (34.48) 152 (32.13) 539 33.7
21–30 222 (29.17) 24 (36.36) 86 (35.53) 19 (32.75) 163 (34.46) 514 32.12
31–40 102 (13.4) 5 (7.57) 36 (14.87) 12 (20.68) 70 (14.79) 225 14.06
41–50 54 (7.09) 1 (1.51) 20 (8.26) 3 (5.17) 26 (5.49) 104 6.5
>50 32 (4.2) 1 (1.51) 3 (1.23) 1 (1.72) 9 (1.9) 46 2.87
Total 761 66 242 58 473 1600 100

Table 4: Year-wise distribution of cases and outcomes

Year DF DHF DSS Total cases
2006 441 (57.9) 294 (38.6) 26 (3.4) 761
2007 38 (57.57) 26 (39.39) 02 (3.03) 66
2008 145 (59.9) 88 (36.36%) 9 (3.7) 242
2009 31 (53.4) 25 (43.10) 02 (3.4) 58
2010 279 (58.9) 178 (37.6) 16 (3.38) 473
Total 934 611 55 1600

Table 5: Signs and symptoms of the cases (n = 1600)

Signs No. of cases %
Fever 1526 95.37
Myalgia 597 37.31
Vomiting 423 26.43
Abdominal pain 183 11.43
Rash 522 32.62
Petechiae 219 13.68
Gum bleed 171 10.68
Hematuria 15 0.93
Melaena 304 19
Hematemesis 158 9.8
Epistaxis 274 17.12
Conjunctival hemorrhage 17 1.06
Hemoptysis 32 2
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and urban communities at a magnitude greater 
than previously described. There was an increase 
in the total number of  cases in 2006 and 2010 
within the age groups 11–20 years and 21–30 years. 
Studies from Singapore, Indonesia, and Thailand 
suggest that exposure to multiple serotypes over a 
period of  time results in development of  immunity, 
i.e., multitypic immunity in adults. The shift in the 
age preponderance can be partly explained by the 
accumulation of  multitypic immunity in the adult 
population.[20-22] It is suggested that over a period 
of  time as the length of  time of  co-circulation 
of  multiple serotypes of  dengue in a particular 
geographic area increases, adults have a lower 
probability of  remaining susceptible to infection. 
This results in the young population to become 
completely susceptible individuals. Therefore, 
monotypically immune individuals are more likely 
to be from younger age groups.[16] Dengue was 
first reported from Kolkata in 1963, which means 
the dengue virus has been in circulation for the 
last 38 years.[23] This circulation resulted in the 
accumulation of  immunity in older individuals, 
driving the average age of  primary and secondary 
infection towards younger age groups. The present 
study showed maximum number of  dengue 
positive cases were from the age group 11–20 years. 
Similar results were seen in a study from other 
parts of  India,[17,20,24,25] but our observation differs 
with other reported studies from Delhi where the 
burden of  dengue was formed by the age group 
21–30 years.[4,6] A study from Malaysia reported 
patients above 12 years were the most affected age 
group throughout the 5 years of  study (1999–2003) 
for reasons being unknown.[26] Another study from 

North India found the age group of  0–15 years to 
be highly affected.[27]

Studies reported that the year 2006 showed co-
circulation of  all four serotypes along with high 
percentage of  concurrent infections.[24] DEN-1 was 
the predominant type in the year 2008.[5] Studies 
from Thailand reported DEN-1 to be associated 
with milder form of  disease, whereas DEN-2 and 
DEN-3 were reported to cause dengue with severe 
hemorrhagic manifestations.[28] There were almost 
constant number of  patients diagnosed with DF 
and DHF in all 5 years [Table 3]. Although we 
did not determine the serotypes, comparison with 
the known data suggested no such association of  
serotypes with disease severity. We emphasize 
that the association of  concurrent infections with 
severe forms of  disease (DHF/DSS) needs further 
studies.[25,28-30]

Fever was the most common presenting 
symptom seen in 1526 of  the patients (95.37%). 
Similar studies in and around India have also 
substantiated fever as being the most common 
presenting symptom.[21] Retro-orbital pain, 
generally considered as a cardinal feature of  
dengue fever, was not seen in our patients.[21] 
Rash, melena, and epistaxis were the common 
hemorrhagic manifestations seen. Another study 
from Delhi saw epistaxis and melena to be the 
most common manifestations whereas a study 
from South India reported rash and petechiae to be 
the common ones.[5,21]

Majority of  the Dengue patients attending 
our hospital clinics belonged to North district 
(48.12%) and North-east districts (20.43%) of  
Delhi [Table 6]. We found that the cases were 
not confined to the urban areas of  Delhi only, but 
also in the neighboring rural areas. It is therefore 
necessary to implement vector control measures 
such as source reduction in rural areas as well. 
Ours is the first study which shows the district-wise 
distribution of  dengue positive cases, which came 
to our hospital in Delhi.

There was an increase in the total number of  
samples received in the laboratory for dengue 
serology in 2010 as compared with the previous 
years [Table 2]. This may be owing to a higher 
rate of  suspicion amongst clinicians since this 
area saw an above average rainfall this year. Rain, 
temperature, and relative humidity are suggested 
as important factors attributing towards the growth 

Table 6: District-wise distribution of dengue cases
Districts of Delhi Cases %
North 770 48.12
North-east 327 20.43
North-west 84 5.25
West 112 7
South 30 1.9
East 20 1.25
South-west 89 5.56
Central 50 3.12
NCR 118 7.37
Total 100

NCR = National Capital Region
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and dispersion of  this vector and potential of  
dengue outbreaks.[1,4,18,24] Also, construction work 
was in full throttle since Delhi was preparing itself  
for the Commonwealth Games.

There are certain limitations of  our study. Since 
our data analysis is based on laboratory-confirmed 
cases, we can assume them to be the tip of  the 
iceberg in the overall pattern of  dengue spread, 
and that the distribution of  under-reported cases 
will follow the one of  laboratory-confirmed cases. 
Also the actual contribution of  asymptomatic 
cases to the local spread of  dengue is unknown, in 
part due to the uncertainty about their potential to 
infect Aedes aegypti mosquitoes while viremic. No 
molecular studies were done to find the circulating 
serotypes. Research on the circulating serotypes 
and their genotypes may be of  help in addressing 
the probabilities of  DSS/DHF incidence in future.

Our findings increase the understanding of  this 
disease and the full burden of  infection. This study, 
in fact, has important public health implications 
on planning public health responses to dengue 
for the next decade. If  the age shift represents the 
transition from endemicity to hyperendemicity, 
similar shifts in age are likely to be observed in 
the rest of  India and other regions in Asia where 
dengue has emerged more recently. Although 
further studies are required, to the best of  our 
knowledge, this is the first study from North India 
to report the age shift in the dengue patients from 
being in adults (21–30 years) to children and young 
adolescents (11–20 years). This finding may be 
of  help to the epidemiologists, pediatricians, and 
dengue prevention and control measure authorities 
for early diagnosis and to plan out and implement 
various measures targeting the young population.

REFERENCES
1. Bharaj P, Chahar HS, Pandey A, Diddi K, Dar L, 

Guleria R, et al. Concurrent infections by all four dengue 
virus serotypes during an outbreak of dengue in 2006 in 
Delhi, India. Virol J 2008;5:1.

2. Broor S, Dar L, Sengupta S, Chakaraborty M, Wali JP, 
Biswas A, et al. Recent dengue epidemic in Delhi, India. 
In: Saluzzo JF, Dodet B, editors. Factors in the emergence 
of arboviruses diseases. Paris: Elsevier; 1997. p. 123-7.

3.	 Dar	L,	Broor	S,	Sengupta	S,	Xess	 I,	Seth	P.	The	first	
major outbreak of dengue haemorrhagic fever in Delhi, 
India. Emerg Infect Dis 1999;5:589-90.

4. Chakravarti A, Kumaria R. Eco-epidemiological analysis 

of dengue infection during an outbreak of dengue fever, 
India. Virol J 2005;2:32.

5. Chakravarti A, Kumar A, Matlani M. Displacement of 
dengue virus type 3 and type 2 by dengue virus type 1 in 
Delhi during 2008. Indian J Med Microbiol 2010;28:412.

6.  Gupta E, Dar L, Kapoor G, Broor S. The changing 
epidemiology of dengue in Delhi, India. Virol J 2006;3:92.

7. Vijayakumar TS, Chandy S, Sathish N, Abraham M, 
Abraham P, Sridharan G. Is dengue emerging as a major 
public health problem? Indian J Med Res 2005;121:100- 7.

8. World Health Organization Dengue hemorrhagic 
fever: Diagnosis, treatment and control. 2. Geneva: 
World Health Organization; 1997. Available from: 
http://www.who.int/csr/resources/publications/dengue/
Denguepublication/en/ [Last accessed on 2007 Jul 01].

9. Myers RM, Varkey MJ, Reuben R, Jesudass ES. Dengue 
outbreak in Vellore, southern India, in 1968, with 
isolation of four dengue types from man and mosquitoes. 
Indian J Med Res 1970;58:24-30.

10. Banik GB, Pal TK, Mandal A, Chakraborty MS, 
Chakravarti SK. Dengue hemorrhagic fever in Calcutta. 
Indian Pediatr 1994;31:685-7.

11. Cherian T, Ponnuraj E, Kuruvilla T, Kirubakaran C, 
John TJ, Raghupathy P. An epidemic of dengue 
haemorrhagic fever & dengue shock syndrome in and 
around Vellore. Indian J Med Res 1994;100:51-6.

12. Kaur H, Prabhakar H, Mathew P, Marshalla R, Arya M. 
Dengue haemorrhagic fever outbreak in October- 
November 1996 in Ludhiana, Punjab, India. Indian J 
Med Res 1997;106:1-3.

13. Kurukumbi M, Wali JP, Broor S, Aggarwal P, Seth P, 
Handa R, et al. Seroepidemiology and active surveillance 
of dengue fever/dengue haemorrhagic fever in Delhi. 
Indian J Med Sci 2001;55:149-56.

14. Loroño-Pino MA, Cropp CB, Farfán JA, Vorndam AV, 
Rodriguez-Angulo EM, Rosado-Paredes EP, et al. Common 
occurrence of concurrent infections by multiple dengue 
virus serotypes. Am J Trop Med Hyg 1999;61:725-30.

15. Kanesa-Thasan N, Chang GJ, Smoak BL, Magill A, 
Burrous MJ, Hoke CH. Molecular and epidemiologic 
analysis of dengue virus isolates from Somalia. Emerg 
Infect Dis 1998;4:299-303.

16. Rigau-Perez JG, Clark GG, Gubler DJ, Reiter P, 
Sanders EJ, Vorndam AV. Dengue and dengue 
hemorrhagic fever. Lancet 1998;352:971-7.

17. Rodriguez-Barraquer I, Cordeiro MT, Braga C, 
de Souza WV, Marques ET, Derek AT. Cummings From 
Re-Emergence to Hyperendemicity: The Natural History 
of the Dengue Epidemic in Brazil. PLoS Negl Trop Dis 
2011;5:e935.

18. Reiter P. Climate change and mosquito-borne disease. 
Environ Health Perspect 2001;109 (Suppl 1):141-61.



Sharma, et al.: Trend of dengue cases 

543International Journal of Preventive Medicine, Vol 3, No 8, August, 2012

19. Gubler DJ. Dengue and dengue hemorrhagic fever. Clin 
Microbiol Rev 1998;11:480-96.

20. Kavitha R. Dengue fever: The rise and the establishment 
of a new disease in Kerala, India with special references 
to the capital, Thiruvananthapuram. J Acad Clin 
Microbiol 2007;9:65-70. children.

21. Kumar A, Rao CR, Pandit V, Shetty S, Bammigatti C. 
Clinical manifestations and trend of dengue cases 
admitted in a tertiary care hospital, Udupi district, 
Karnataka. Indian J Community Med 2010;35:386-90.

22. Teixeira MDG, Costa MCN, Guerra Z, Barreto ML. 
Dengue in Brazil: Situation-2001 and trends. Dengue 
Bull 2002;26:70-6.

23. Sarkar JK, Pavri KM, Chatterjee SN, Chakravarty SK, 
Aanderson CR. Virological and serological studies of 
cases of haemorrhagic fever in Calcutta. Indian J Med 
Res 1964;52:684-91.

24. Sukri NC, Laras K, Wandra T, Didi S, Larasati RP, 
Rachdyatmaka JR. Transmission of epidemic dengue 
hemorrhagic fever in easternmost Indonesia. Am J Trop 
Med Hyg 2003;68:529-35.

25. Laille M, Deubel V, Sinte-Marie FF. Demonstration 
of concurrent dengue 1 and dengue 3 infection in six 
patients by the polymerase chain reaction. J Med Virol 
1991;34:51-4.

26. Jamaiah I, Rohela M, Nissapatorn V, Maizatulhikma MM, 

Norazlinda R, Syaheerah H, Tan HP. Prevalence of 
Dengue fever and dengue haemorrhagic fever in 
Hospital Tengku Ampuan Rahimah, Klang, Selangor, 
Malaysia. Southeast Asian J Trop Med Public Health 
2005;36(Suppl 4):196-201.

27. Garg A, Garg J, Rao YK, Upadhyay GC, Sakhuja S. 
Prevalence of dengue among clinically suspected febrile 
episodes at a teaching hospital in North India. J Infect 
Dis Immunity 2011;3:85-9.

28. Maneekarn N, Morita K, Tanaka M, Igarashi A, 
Usawattanakul W, Sirisanthana V, et al. Applications of 
polymerase chain reaction for identification of dengue 
viruses isolated from patient sera. Microbiol Immunol 
1993;37:41-7.

29. Fang M, Chen C, Chen H, Tian X, Jiang L, Rao Y, 
et al. Detection of flaviviruses by reverse transcriptase-
polymerase chain reaction with the universal primer set. 
Microbiol Immunol 1997;41:209-13.

30. Wang WK, Chao DY, Lin SR, Chang SC. Concurrent 
infections by two dengue virus serotypes among 
dengue patients in Taiwan. J Microbiol Immunol Infect 
2003;36:89-95.

Source of Support: Department of Pathology, Hindu Rao Hospital. 
Conflict of Interest: None declared.

Announcement

Android App
A free application to browse and search the journal’s content is now available for Android based 
mobiles and devices. The application provides “Table of Contents” of the latest issues, which 
are stored on the device for future offline browsing. Internet connection is required to access the 
back issues and search facility. The application is compatible with all the versions of Android. The 
application can be downloaded from https://market.android.com/details?id=comm.app.medknow. 
For suggestions and comments do write back to us.


