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ABSTRACT

Background: Major aetiologies of acute undifferentiated fever (AUF) show wide variations, especially in developing
countries including India. A better understanding of ‘AUF causes’ helps in better management of such cases with
attendant reduction in morbidity and mortality. The present analytical study, retrospective in nature, estimates burden
of the AUF in the years 2013 and 2014 with some useful information and conclusions.

Methods: Important pathogens ‘investigated for’ either as a ‘direct or indirect evidence’ included - Malaria parasite,
Dengue virus, Salmonella typhi and paratyphi A and Chikungunya virus. Malaria testing included examination of
peripheral blood smear with Giemsa stain and also immuno-chromatographic test to detect lactate dehydrogenase
(LDH) for Plasmodium falciparum and Plasmodium vivax and also HRP2 for detection of Plasmodium falciparum
infections. For dengue and chikungunya virus infections - specific IgM antibodies - were detected by ELISA test.
Enteric fever was diagnosed by detecting IgM and IgG antibodies using enzyme immunoassay. For Widal test,
agglutinating antibodies against the O and H antigens of S. typhi and “H” antigens of ‘S. paratyphi A’ were
undertaken. All the test procedures, including sample collections, were performed as per manufacturer’s
recommendations, and, as per ‘standard operating procedures (SOPs)’.

Results: Of the 10,670 samples received for dengue investigations, 3646 i.e. 34.17% tested seropositive for dengue
cases. Percentage seropositivity for chikungunya was 18.6 (8/48). For dengue, 1193 (43.92%) and 488/577 (84.57%)
samples were positive in the year 2013 and 2014 respectively in Delhi alone. Annual peak in months of September to
November was observed for dengue while a bi-annual pattern was observed for malaria with two peaks occurring in
months of May-June and August-September respectively for the year (s) i.e. 2013 and 2014. Enteric fever was present
throughout the year with no specific distribution pattern. Majority of patients were from Delhi and adjoining Haryana
followed by Western Uttar Pradesh. Co-infection of dengue with enteric fever was observed in only four cases.
Conclusions: Dengue, chikungunya, malaria and enteric fever were the most important major causes of AUF in the
year 2013 and 2014. Improved interactions with clinician counterparts generating awareness about major aetiologies
of AUF would help in timely detection of such illnesses and hence better management reducing morbidity and
mortality in the long run.
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INTRODUCTION

Precise information about major aetiologies of acute
undifferentiated fever (AUF) is important for effective
management to reduce morbidity and mortality,
especially in developing countries including India.?
Given the observations that major infective aetiologies of
AUF undergo variations in trends and occurrences, the
present retrospective study is an attempt to understand the
incidence of such infections in populations attending to a
city hospital with an attached teaching institution over a
period of two years i.e. 2013 and 20143

METHODS

A total of 38635 (thirty-eight thousand six hundred thirty-
five) samples were received in the microbiology
laboratory from clinically suspected cases of AUF who
were either admitted in wards or attended the out-patient
departments (OPD) from beginning January 2013 to end
December 2013 and from beginning January 2014 to end
December 2014 (02 years). Demographic data including
age, sex and place of residence of the patient were
categorized and analyzed. Important pathogens looked
for, as per the physicians’ tests requisitions, included
Plasmodium parasite - Pl. vivax and PIl. falciparum,
Dengue virus, Salmonella typhi and S. paratyphi A (for
enteric fever) and Chikungunya virus infection. Malaria
testing was done by examination of peripheral blood
smear with Giemsa stain and also immuno-
chromatographic test to detect lactate dehydrogenase
(LDH) for Plasmodium falciparum and Plasmodium
vivax and also HRP2 for detection of Plasmodium
falciparum infections (DiaSys Diagnostics Pvt Ltd,
India). For dengue and chikungunya virus infection,
specific IgM antibodies were detected by dengue IgM
antibody capture ELISA test supplied by National

Institute of Virology (NIV), Pune. Enteric fever was
diagnosed by detecting IgM and IgG antibodies using
enzyme immunoassay (EIA) (Typhi- Point, supplied by
AB Diagnopath Pvt Ltd, India). The results of the test
were interpreted as per the kit literature. Widal test to
detect agglutinating antibodies against the O and H
antigens of S. typhi and “H” antigens of S. paratyphi A
was undertaken as per manufacturer’s instructions. Since,
most physicians start antimicrobial therapy without
waiting for the blood culture reports and also there being
a lack of clear cut information about whether antibiotic
had been administered before sample collection for blood
culture; therefore, results of blood culture tests were not
included in the present retrospective analysis. Separate
laboratory division exists for Hepatitis A, B, C, E and as
per the institutional policy data sharing is not allowed nor
it is transmitted to our laboratory, therefore such data
could not be incorporated. Although scrub typhus is
currently emerging as an important cause of AUF, but
due to lack of availability of kits, and, poor index of
clinical suspicions reflected in no physician requests, its
incidence could not be ascertained. All the test
procedures, including sample collections, were performed
as per manufacturer’s recommendations and on site
‘standard operating procedures (SOPs)’.

RESULTS

Of the 10,670 samples received for dengue
investigations, 3646 i.e. 34.17% tested seropositive for
dengue cases. For dengue, 1193 (43.92%) and 488/577
(84.57%) samples were positive in the year 2013 and
2014 respectively in Delhi alone (Table 2). Percentage
seropositivity for chikungunya was 18.6 (8/48) (Table 1).
For enteric fever -10.9% i.e. 1408 of total 12881 were
positive over the duration of 24 months. In 2013 the sero-
positivity was 10.9% while in 2014 it was 11% (Table 1).

Table 1: Distribution of acute undifferentiated fever (AUF) cases in years 2013 and 2014.

Total duration - 24 months

Samples Positives (%0) Samples  Positives (%) Samples Positives (%0)
Dengue 6903 2916 (42.2) 3767 730 (19.3) 10670 3646 (34.17)
Chikungunya 25 4 (16) 18 4 (22) 48 8 (18.6)
Enteric Fever 7459 809 (10.9) 5422 599 (11) 12881 1408 (10.9)
Malaria 5493 224 (4) 9548 488 (5.1) 15041 712 (4.7)

Interestingly, in Delhi, in 2013, there were 463
seropositive cases amounting to 72% of the total 643
cases seen while in 2014 the seropositivity was 75.69%
(299 positive out of 395 cases seen) (Table 2). A total of
15,041 samples were received for detection of malaria, of
these only 712 (4.7%) were found positive (Table 1). Of
these, records analyzed revealed 591 i.e. 83% were PI.
vivax while PI. falciparum accounted for only 121 (17%).
Male patients (58.4%) outnumbered females (41.6%).

The age of the patients with AUF cases ranged from 3
months to 80 year with nearly 90 per cent in age group 12
- 60 years. Majority patients were young in their second,
third or fourth decades of life. Annual peak in months of
September to November was observed for Dengue while
a bi-annual pattern was observed for malaria with two
peaks occurring in months of May-June and August-
September respectively for the years i.e. 2013 and 2014
(Figure 1 and 2).
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Figure 1: Month wise distribution of dengue, malaria
and enteric fever cases for the years 2013 and 2014 in
Delhi, India and adjoining areas.

Figure 2: Month wise distribution of dengue, malaria
and enteric fever cases for year 2014.

Table 2: Distribution of dengue and enteric fever cases in the years 2013 and 2014 in Delhi and adjoining places.

| Dengue _ _Typhoid _ |

Year (2013) Year (2014) Year (2013) Year (2014)

Delhi 1193 (43.92%) 488 (84.57%) 463 (72.0%) 299 (75.69%)

Haryana 993 (36.56%) 57 (9.87%) 93 (14.46%) 58 (14.68%)

Uttar Pradesh 483(17.78%) 12 (2.07%) 59 (9.17%) 27 (4.19%)

Rajasthan 26 (0.95%) 8 (1.38%) 12 (1.86%) 4 (1.01%)

Others 21 (0.77%) 12 (2.07%) 16 (2.48%) 7 (L.77%)

Total 2716 577 643 395

Enteric fever was present throughout the year with no
specific distribution pattern. Majority of patients were
from Delhi and adjoining Haryana followed by Western
Uttar Pradesh. However, some of the patients as
immigrants were from other far states of north and central
India (Table 2). From the records, co-infection of Dengue
with Enteric fever was observed in only four cases.

DISCUSSION

The study revealed a heavy burden with four major
tropical infections viz. dengue, chikungunya, enteric
fever and malaria for the years 2013 and 2014. Overall
seropositivity of 34.17% for Dengue virus infection,
18.6% for Chikungunya infection, 10.9% for Enteric
fever and 4.7% for Malaria parasite was observed. For
dengue, an upsurge has been noticed since mid-1990s
with epidemic waves in urban areas especially in the
capital city of Delhi.! As per National Vector Borne
Disease Control Program (NVBDCP) data, the number of
dengue cases reported in India in 2013 alone was about

74,454 with 167 deaths.? It was endemic in 16 states
across the country.? With extensive immigration from
neighbouring states, Delhi continues to have substantial
proportions of populations living in crowded and
impoverished areas with poor sanitations.®> With reported
endemicity of all four serotypes, Delhi has witnessed
several outbreaks of dengue since 1967 and of these
outbreaks of 1996, 2003 and 2006 were the important
ones.* In 2010, a study by Singh, Balvinder et al revealed
IgM seropositivity for dengue cases to the extent of
38.3% in September, and, from September onwards till
December, 2010 same author reported it as 37.36%.° The
high number of dengue cases (34.17%) in present
retrospective analysis corroborates the observation that
Delhi has become hyper-endemic for dengue. For
chikungunya, for the same years i.e. 2013 and 2014, only
43 clinical samples were received and 8 were positive
(18.6 %). As per NVNDCP data, in 2013 alone 18,639
cases of chikungunya were recorded.? Chikungunya
seropositivity with dengue co-infections in outbreaks has
been recorded in the range 40-62%.5
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For malaria, a total of 15,041 physicians recommended
clinical samples were received for malaria detection for
these two years i.e. 2013 and 2014. Of these only 712
(4.7%) were found positive by serology or by peripheral
smear taken together. Malaria investigations, in Indian
settings, is very enthusiastically advocated and over
reported.® A total of 591/712 samples i.e. 82.17%, in the
present retrospective analysis, were positive for P. vivax
while P. falciparum accounted for only 121 i.e. 17.83%
cases. Similar results are documented in Indian literature
and are in accordance with the other reports from North
and South India.” Malaria remains a leading cause of
morbidity and mortality globally. Presently, official
records for malaria in India, as per available data at
NVBDCP resources, indicate 0.7-1.6 million confirmed
cases and 400 -1,000 deaths annually.®

About seasonal variations, for dengue and chikungunya,
in both the years, the maximum numbers of seropositive
cases were recorded in the post monsoon period. Such
seasonal variations have been reported in previous studies
from Delhi.>® Malaria showed two peaks, one in June and
other in September, in both the year’s i.e. 2013 and 2014.
Ecological and climate factors influence the seasonal
prevalence of both the mosquitos” A. aegypti and
Anopheles, and A. aegypti larval indices are also high
during the monsoon and post monsoon period.*°

For enteric fever, in this retrospective analysis, a total of
1408 (10.9%) cases tested positive and peaks of enteric
fever cases were observed in December during both the
years. This peak incidence may be attributed to festival
season in North India. Under the Integrated Disease
Surveillance Program (IDSP), 31 outbreaks of enteric
fever were reported from 2010 to 2013 with disease
peaking from July to October with maximum cases
reported from U.P (15.2%).2 A study published from
North India showed two peaks corresponding to the
months of February- April and July - October over a
period of ten years.! Enteric fever has now become
virtually prevalent throughout the year with peaks
observed as late as in November, probably due to
increasing population and lack of proper civic amenities.

Among the effected patients, over all, male patients
(58%) outnumbered female patients (41.6%). Most of the
patients were young adults in their second, third and
fourth decades of life. Similar male to female
predominance has been demonstrated in other studies
from North India.*?> Male preponderance may be due to
the outdoor activities undertaken for earning the
livelihood, with accompanying more exposure to
mosquito bites, especially in the post monsoon season;
unhygienic food and contaminated water. All these
factors lead to increase in cases of AUF and such
seasonal upsurge in fever cases is well recorded.? Not
only in Delhi, studies conducted in Northern and
Southern parts of the country have also shown similar
results. Studies conducted by Joshi R et al on the non-
malarial causes of AUF in Central India, and Thangasu S.

and Natarajan P on the causes of AUF in South India, and
on disease spectrum of AUF by Chrispal A et al, have put
forth similar observations as found in the present
retrospective study.®3* According to a study by Singh R
et al - dengue, malaria, and enteric fever were the main
illnesses confronting the physicians in the region of
Uttarakhand.’® Studies by Gopalakrishnan et al, and
Kashinkunti et al have advocated similar findings. In
countries like Thailand, Malaysia and Nepal - dengue,
malaria, scrub typhus, leptospirosis and enteric fever
have been identified as main causes of AUF.*622 Apart
from these four major aetiologies, Abrahamsen et al from
South India, in a cohort study, showed that bacterial
infections (38%), TB (19%) were also significant
common causes of AUF.® A study from East India
reported that TB (53%), neoplasms ((17%) and Collagen
vascular disorders (11%) were also very important causes
of fevers,1219-21

About co infections, four cases of co-infections with
enteric fever and dengue were identified. A study from
South India reported co-infection of dengue with enteric
fever in only 6 cases (6/858: 0.7%) while a study from
North India reported it as high as 7.8%.%* Delhi and NCR
region has virtually become endemic for both these
infections and unless the index of clinical suspicion is
high, the diagnosis of co infections is likely to be missed.
From a clinician’s viewpoint, overlapping clinical
pictures and false positive laboratory results tend to mask
the clinical assessment, and therefore, hitherto, such co-
infections need be kept in list of causes of AUF for
differential diagnosis. Such a thinking order is important
for laboratory physicians and also physicians engaged in
practice of community medicine.

Limitations of the study was viral studies are not done in
routine. Scrub typhus serology is not done in routine and
low index of clinical suspicion by treating physicians
may be the other reason. True numbers of cases of co-
infections may have been missed due to the variables like
precisions and accuracies of the laboratory tests applied,
qualitative differences in the laboratory skills of
investigators involved, and relatively poor sharing of data
across laboratories. The study is a retrospective analysis
and not a prospective one. It is felt that community and
hospital based well planned prospective studies are
required to know the evidence based information about
the true incidence, prevalence, and precise aetiologies of
AUF. With limitations in considerations, it is concluded
that dengue, chikungunya, malaria and enteric fever, in
that order, were the most important major aetiologies of
AUF in the year 2013 and 2014 over duration of 24
months. Surveillance, establishment, maintenance and
analysis of the epidemiologic data need be done on
regular basis to know the precise incidence and
distribution of AUF aetiologies. Periodic studies on AUF
causes will help update and modify the existing policies
and ensure need based delivery of preventive services.
Laboratory diagnostic services may also be upgraded by
introduction of newer tests. A clinical, laboratory
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confirmed diagnosis helps initiate right lines of treatment.
It will help to reduce morbidity and mortality in the long
run and hence improve the community health.
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