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Dengue is a recurring a major public health problem causing significant morbidity, mortality and 
economic loss in SriLanka. High index of suspicion, early diagnosis, close monitoring of the clinical 
and laboratory parameters and prompt intervention may help in reducing the mortality. This 
retrospective descriptive study was performed at Teaching Hospital Batticaloa situated in the eastern 
part of SriLanka. Data was collected over a period of six months from 1st of January to 30th of June 
2017. This article outlines the clinical and laboratory profile of the last dengue outbreak in the 
Teaching Hospital Batticaloa and also highlights the important aspects of patients admitted over the 
recent dengue outbreak to Teaching hospital Batticaloa and highlights the important aspects of the 
“Batticaloa model” dengue management in Teaching hospital Batticaloa, SriLanka. According to this 
study, 3653 suspected dengue cases were admitted during the study periods. Even though, there are 
no dengue special units and limited intensive care facilities in this hospital, we managed most of the 
high risk dengue patient’s in general medical wards through the “Batticaloa Model” which means 
instead of high dependence unit (HDU), we made part of our ward as a HDU.  
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INTRODUCTION 
 

Dengue is a viral infection caused by four types of viruses 
(DENV-1, DENV-2, DENV-3, DENV-4) belonging to 
the Flavivirdae family(1). The viruses are transmitted through 
the bite of infected Aedesaegypti and Aedes albopictus female 
mosquitoes that feed both indoors and outdoors during the 
daytime(2). These mosquitoes succeed in areas with standing 
water, including puddles, water tanks, containers and old tires. 
Environmental conditions, such as high temperatures, 
excessive moisture, and rainfall play an important role in the 
spread of dengue. During rainy seasons, water tends to collect 
in natural and manmade containers, such as flower-pots, 
storage tanks, buckets, coconut shells, and discarded tyres, 
providing ideal breeding grounds for the 
female Aedes mosquito to lay eggs in(2). These eggs can 
thrive in both clean and organically rich, stagnant water. 
Climate change seems to be an influencing factor in the spread 
of dengue(3). Shifting of seasons is responsible for prolonging 
periods of disease transmission, shortening the life cycle of the 
mosquito, and making the insect develop the infection faster 
after feeding on the blood of an infected person. Lack of 
reliable sanitation and regular garbage collection also 
contribute to the spread of the mosquitoes. In some cases,  
 
 
 

dengue infection is asymptomatic and persons do not exhibit 
symptoms. Those with symptoms get ill between 4 to 7 days 
after the bite(4). The infection is characterized by flu-like 
symptoms which include a sudden high fever coming in 
separate waves, pain behind the eyes, muscle, joint, and bone 
pain, severe headache, and a skin rash with red spots. 
Treatment includes supportive care of symptoms. There is no 
antiviral treatment available. 
 

The illness may progress to dengue hemorrhagic fever (DHF). 
Symptoms include severe abdominal pain, vomiting, diarrhea, 
convulsions, bruising, and uncontrolled bleeding. High fever 
can last from 2 to 7 days. Complications can lead to circulatory  
failure and shock also known as dengue shock syndrome 
(DSS)(5). 
 

This article highlights the clinical and laboratory profile of the 
last dengue outbreak in the Teaching Hospital Batticaloa and 
also highlights the important aspects of the “Batticaloa model” 
dengue management in Teaching hospital Batticaloa, SriLanka 
in 2017.During these outbreaks, we managed spectrum of rare 
presentation of dengue fever such as dengue encephalitis, 
dengue encephalopathy, anoxic liver necrosis, intra cerebral 
hemorrhage, appendicitis and myocardial infarction(6). Also, 
we successfully managed couple of patient with 
hemophagocytic syndrome. 
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History of dengue in SriLanka 
 

In SriLanka the first cases of serologically confirmed dengue 
were reported in 1962.In the nineteenth-century dengue fever 
was considered a sporadic form of the disease. It transformed 
into an epidemic in SriLanka after long journey and its pattern 
also changed to DHF and DSS. The first documented dengue 
outbreak occurred in 1965-1966, with some cases of the 
hemorrhagic disease. It wasn’t until 1989, however, that the 
country first experienced an epidemic of dengue hemorrhagic 
fever, SriLanka experienced the first epidemic of DHF/DSS 
caused by DEN-3 type in 1989-1990.DF/DHF become a 
notifiable disease in 1996. Since the first outbreak, deaths due 
to dengue hemorrhagic fever have been a common occurrence 
in Sri Lanka. Surprisingly, 2017 has proved to be the worst 
year on record. So far up to end of June, there have been over 
100,000 reported cases; already more than what was a record 
year in 2016. Things are getting much worse. What it also 
points to is that this year the figure will most likely top 
150,000 cases! 
 

Batticaloa model strategy 
 

This year (2017) the east coast seems to be suffering a dengue 
epidemic. The Teaching hospital Batticaloa is a one of the big 
tertiary hospital in the eastern part of the SriLanka. Although, 
there are no dengue special units and limited intensive care 
facilities in this hospital, the medical and pediatric teams have 
done their utmost to counteract the current dengue outbreaks. 
Part of  each and every medical and pediatric wards acts as a 
high dependent units with the facilities of a portable inward 
ultrasound scan, infusion pumps, cardiac monitors, inward 
investigation facilities and well-supported laboratory and 
blood bank facilities. Proper monitoring system of the patient's 
vital signs is the mainstay of management and inward 
ultrasound facilities helps us to detect early leakers. Patients 
diagnosed as DHF, are labeled as the high-risk and for them 
we arrange 3-4  times a day blood tests including full a blood 
count and haematocrit. Depending on the vital signs and 
hemodynamic status, we start fluid management with normal 
saline. Total amount of fluid intake limited to around 
2500ml/day for an average adult unless the patient has 
vomiting or diarrhea. Urine output is monitored hourly. Due to 
fluid leakage expected urine output is likely to be less than 
normal. During the critical phase a urine output of 0.5ml to 1 
ml/Kg body weight/hour is adequate. We avoid 
overenthusiastic fluid replacement in order to avoid fluid 
overload. Monitoring of platelets and packed cell volume is 
mandatory. Following recovery the patient’s white blood and 
platelets counts started to rise. We observed in some cases, that 
there was a transient period of reduction in urine output 
followed by a polyuric phase. We considered blood 
transfusion, only if patients showed obvious bleeding 
manifestation such as haematemasis, haemoptysis, malena and 
bleeding per vagina. However, we also considered blood 
transfusions in patients whose   haematocrit was not as high as 
expected for the degree of shock, those who experienced a 
drop of haematocrit without clinical improvement despite 
adequate fluid replacement, were hypotensive and not 
responding to fluid therapy and those with severe metabolic 
acidosis and end-organ damage. We also observed a slight of 
drop of haematocrit during the recovery period with a good 
urine output. It could be due to polyuric phase rather than 
bleeding.   
 

 

METHODOLOGY 
 

This retrospective study was performed at Teaching Hospital 
Batticaloa, Data harvested from the hospital medical record 
included age, sex, number of dengue patients, morbidity and 
mortality data and laboratory tests. The current dengue out 
break started in January 2017. We collected six month of data 
from the 1st of January up to 30th of June 2017. All suspected 
dengue fever cases were included in our study irrespective of 
age. We excluded fever due to other causes such as urinary 
tract infection, respiratory tract infection, leptospirosis and 
pyogenic meningitis.  
 

RESULTS 
 

According to the records 3653suspected dengue cases were 
admitted since 1st of January to 30thJune in 2017 (Table-1). 
This figure is much higher than the previous (2016) year. Of 
these patients 2314(63.34%) were adult and1 339(36.66%) 
were children. Among the adults, 1329(57%) were male and 
985(43%) were female.2364 dengue antibody test were done 
over the study period, 1079(45.64%) test were positive for 
IgM-antibody. However, 1172(50%) test were positive for IgG 
antibody (Table-1). 
 
In 2016, out of 31608patients admitted to the medical and 
pediatric wards, only 501(1.58%) were clinically dengue 
patients. However changed in 2017, during the first six month  
of  period 20436 patients were admitted in the Teaching 
Hospital Batticaloa, out of that 3653(18%) patients were 
dengue suspects(Figure-1).7 deaths were reported over this 
period. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
DISCUSSION 
 

This study was carried out to determine the epidemiological 
determinants of dengue cases admitted to Teaching hospital 
Batticaloa. A total 3653suspected dengue cases were admitted 
in the hospital for a periods of six month from 1st of January to 
30thJune 2017. From January to February there was a gradual 
increase in the number of suspected dengue cases. This trend 
changed, with a steep increased in cases from February 

Table 1 Total admission and clinical dengue fever 
admission 

 

Year TOTAL 
ADMISSION 

CLINICAL 
DENGUE IgM+ IgG+ 

2016 31608 501(1.58%) 216 193 
2017 JAN 3146 306(9.72%) 198 121 
2017 FEB 3296 479(14.53%) 64 195 
2017 MAR 4402 746(16.95%) 159 241 
2017 APR 3967 1031(25.98%) 339 298 
2017 MAY 3185 785(24.64%) 201 218 
2017 JUN 2450 306(12.48%) 118 109 

 

 
 

Figure 1 Pattern of dengue admission in 2016 1nd 2017 
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onwards this reached a peak in April. Then the number of 
dengue cases thereafter started to decrease gradually until 
June. All dengue suspected cases were screened for dengue 
viruses. More number of cases that were tested for dengue 
infection was in the month of April. Dengue shows a seasonal 
variation and A.aegypti tends to predominate during the pre-
monsoon season and A.albopictus common in monsoon 
season. The eastern part of the SriLanka gets rain fall from 
October to December, during this period density of Aedes 
increase steeply(7,3). It is actually the period after the rains 
when there is still standing water around that the mosquitoes 
can breed rapidly. So an in depth analysis of rainfall patterns 
and disease outbreak patterns is probably needed. However, 
heavy rain affects the survival rate of larvae. They get flushed 
out of their breeding areas, especially if it is continuous and 
prolonged. 
 

Dengue is an important cause of mortality and morbidity in 
SriLanka. During the last six month 7(0.30%) adult patients 
died due to dengue fever at Batticaloa Teaching hospital. In a 
similar study conducted in India where the mortality (3.6%) 
was ten times higher than this study(8). 
 
Out of 3653 dengue suspected patients, 2314(63.34%) were 
adult and 1339(36.66%) were children. Among the adult, 
1329(57%) were male and 985(43%) were female. A study 
conducted by Hitesh Bhabhor et al, found that males(64.24%) 
were more affected than female(9). This pattern  was also seen 
in a study conducted in Uttar Pradesh in India(10).  
 

In our study, 2364 antibody kit tests (Dengue IgM and IgG) 
were carried out, 1079(45.6%) tests were positive for IgM-
antibody and 1172(50%) tests were positive for IgG-antibody. 
Dengue-IgG antibody positive indicates previous dengue 
exposure or past flavivirus infections. The gold standard 
ELISA methods are more efficient than rapid serological tests 
and  give  an overall sensitivity of 99%(11). Anti- dengue IgM 
detection using Enzyme linked immunosorbent assay (ELISA) 
represents one of the most important advances and has become 
an invaluable tool for routine dengue diagnosis(12). ELISA for 
anti-dengue IgG detection is currently widely used for 
classifying casesas primary or secondary based on the kind of 
infection. In this outbreak, prevalence of secondary dengue 
infection or exposure to past flavivirus infections is slightly 
higher than the primary infection. 
 

Following a primary infection, anti-dengue IgG appears in a 
tiny titer at the end of the first week of dengue fever, and 
increases slowly. By contrast, during a secondary infection, 
antibody titers rise tremendously and also antibody reacts 
broadly with many other flaviviruses. High levels of IgG are 
noticeable even in the acute phase and they rise significantly 
over the following two weeks. However by day 5 of illness, 
80% of cases have detectable IgM antibody, and by day 6 to 
10, 93-99% of cases have detectable IgM that may persists for 
over 90 days(11). 
 

In Sri Lanka, government-led spraying of insecticides and 
vector surveillance are carried out in areas that are suspected to 
be at high risk of dengue. Legal action is taken against home-
owners who fail to destroy mosquito breeding sites. Despite 
strict laws, 16% of premises inspected by the Ministry of 
Health in December 2016 were found to be responsible for the 
spreading of dengue to surrounding neighborhoods. Dengue 
control is targeted at the disease and vector, this includes 
laboratory surveillance for DENV infections in patients and 

vectors, vector control, social mobilization, clinical 
management of DF/DHF patients, and the emergency response 
during outbreaks in terms of accelerated vector control and 
public awareness through the media. A national-level 
multidisciplinary task force on DF/DHF has been established 
to govern the DF/DHF control activities(13). 
 

However, despite eradication programmes and efficient 
clinical management, there has been no reduction in the 
occurrence of the disease. This phenomenon clearly indicates 
that there is a defect in the preventive side. The main reasons 
could be a lack of co-ordination between local authorities, the 
ministries for health, environment and education and problems 
in enforcing anti-mosquito breeding action, also lack of 
dengue-awareness raising programmes and  poor or 
nonexistent garbage collection and disposal plays an important 
role in disease transmission. 
 

A cooperative approach to the control of dengue, should 
include environmental control strategies to reduce the vector 
loads, this can be achieved by cumulative climatic forecast 
data, and mapping for outbreak prediction and efficient case 
management. 
 

CONCLUSION 
 

Dengue is a rapidly escalating problem in Sri Lanka, owing 
mainly to the increase in urbanization and the effects of 
climate change. There is a regular incidence of DF/DHF all 
over the year, with the highest incidence during the rainy 
months. The infection is adding considerably to the burden of 
disease in the country and putting a strain on our healthcare 
system. Early detection and careful management of cases in 
hospitals have played a significant role in lowering dengue-
related deaths. Routine inward ultrasonic investigation and 
meticulous intravenous fluid infusion is the mainstay of the 
“Batticaloa model” strategy. However, despite eradication 
programmes and efficient clinical management, there has been 
no reduction in the incidence of the disease. In fact, 2017 saw 
the highest recorded number of dengue cases since 
1992.Regular surveillance of dengue viral infections is 
required to realize the factors responsible for the spread of the 
disease, serotypes in circulation and severity of the infection, 
all of which may be helpful to prepare ourselves during the 
subsequent seasonal infections. 
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