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Abstract 

A five-year retrospective review of confirmed dengue patients admitted to the Children’s Hospital, 
Bangkok, during 1995-1999 was undertaken to compare the clinical and laboratory presentations 
between DEN-1, 2, 3 and 4. Dengue serotype could be identified in 50.6% (2,398 cases) of all the 
confirmed cases (Total: 4,743 cases) during this period. DEN-3 was the predominant serotype found in 
50.6%, followed by DEN-1 (25.8%), DEN-2 (20.9%) and DEN-4 (2.7%). There was no gender difference. 
The mean age of patients was significantly higher in DEN-4 (9.8 years) while in DEN-1, DEN-2 and DEN-
3 it was 8.2, 8.8 and 8 years, respectively. The peak incidence of DEN-1, DEN-2 and DEN-3 was among 
children between the age of 5-9 years while in DEN-4 it was between 10-14 years. From this study it 
was concluded that 91.8% of DEN-2 infections were secondary and it presented with more severe 
disease as demonstrated by more degree of plasma leakage, more shock and more complication of fluid 
overload cases. DEN-3 and DEN-4 tended to have more degree of liver involvement as demonstrated by 
more patients with abnormal elevation of liver enzyme AST and ALT and higher mean value of both AST 
and ALT. Because 29.6% of DEN-3 presented as primary infections and DEN-4 was the rare serotype, so 
that hepatic dysfunction/encephalopathy was not a big problem during this study period. DEN-1 seemed 
to have mildest clinical presentation with 29.6% presented as primary infections. With this knowledge, if 
the circulating dengue serotype in the area is known, a better plan for case management can be 
established:  preparation for more colloidal solutions and probably blood transfusion in DEN-2 and 
DEN-1 outbreaks and preparation for the management of DHF patients with hepatic 
dysfunction/encephalopathy if there is DEN-3 or DEN-4 outbreak. 
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Introduction  
Dengue infection is the most important 
mosquito-borne viral disease known to 
mankind. There has been a dramatic 
increase in the number of cases and the 
severity of the disease in the past 30 years. 
Currently about 2.5 billion of the world’s 
population, primarily in tropical developing 
countries, is at risk. There are tens of millions 
of cases of dengue which are estimated to 
occur every year. Hundreds of thousands of 
these cases are of the more severe form of 
dengue - dengue haemorrhagic fever (DHF) 
- which is a leading cause of childhood 
hospitalization and death in many 
countries(1). 

Some epidemiological, serological and 
virological studies have shown that DEN-2 is 
the most common serotype associated with 
the occurrence of the most severe forms of 
the disease, DHF and dengue shock 
syndrome (DSS) (1,2,3). So far, there has been 
no clinical study undertaken concerning the 
clinical and laboratory presentations of the 
different dengue serotypes. Hence, this 
study was undertaken in order to compare 
these factors among each dengue serotype, 
i.e. DEN-1, DEN-2, DEN-3 and DEN-4. 

Materials and methods 
Hospital records of DF and DHF patients 
who were admitted to the Children’s 
Hospital (Queen Sirikit National Institute of 
Child Health), Bangkok, with confirmed 
dengue infection by viral isolation and/or 
polymerase chain reaction (PCR) between 
1995-1999 were reviewed. The Armed 
Forces Research Institute of Medical 

Sciences (AFRIMS) performed all these 
laboratory confirmations. 

Most of the diagnoses of DF and DHF 
patients at the Children’s Hospital were 
based on WHO clinical criteria(4). Most 
doctors did not use the serological and 
virological confirmations for diagnosis 
routinely. The DHF severity was also 
classified by using WHO guidelines(4). 

Clinical and laboratory data 
comparison between patients with each 
dengue serotype were analysed using SPSS 
programme. 

Results 
Between 1995-1999, there were 17,908 
dengue patients diagnosed at the OPD of 
the Children’s Hospital; 4,595 of these 
patients (25.7%) were admitted as 
inpatients. The serological and/or virological 
studies were performed in 4,743 patients 
(89.0%). Dengue viruses were identified in 
2,398 patients (50.6%). There were 618 
cases of DEN-1 (25.8%), 501 of DEN-2 
(20.9%), 1,213 of DEN-3 (50.6%) and 64 of 
DEN-4 (2.7%). One dengue virus could not 
be classified and one patient (DHF grade IV) 
had evidence of two dengue virus infections 
(DEN-2 and DEN-1). 

Primary infections were found in 27.5% 
and 29.6% of DEN-1 and DEN-3 cases while 
only 5.8% and 4.7% primary infections were 
found in DEN-2 and DEN-4 cases 
respectively (Table 1). Corresponding with 
these findings, DEN-1 and DEN-3 infections 
presented themselves as DF in 19.9% and 
23.4% of the cases respectively (Table 2). 
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Table 1. Primary and secondary dengue 
 infections 

 DEN-1 
(%) 

DEN-2 
(%) 

DEN-3 
(%) 

DEN-4 
(%) 

Total 
(%) 

Primary 27.5 5.8 29.6 4.7 23.4 

Secondary 69.4 91.8 66.6 90.6 73.2 

Table 2. Clinical presentations of dengue 
 infections 

 DEN-1 
(%) 

DEN-2 
(%) 

DEN-3 
(%) 

DEN-4 
(%) 

Total 
(%) 

DF 19.9 12.8 23.4 15.6 20.1 

DHF 62.5 54.3 55.8 65.6 57.4 

DSS 17.6 32.9 20.8 18.8 22.5 

Secondary infections were found in 
91.8% and 90.6% of DEN-2 and DEN-4 
infections and the clinical presentations of 
DHF/DSS in DEN-2 and DEN-4 were 87.2% 
and 84.4% respectively (Table 2). DEN-2 
significantly (p<0.000) presented itself as 
DSS (32.9%), more than DEN-1 (17.6%), 
DEN-3 (20.8%) and DEN-4 (18.8%). DEN-2 
had the highest percentage of patients who 
still had fever while in shock (22.4%). 

There was no sex difference in all DEN 
serotypes. The mean age of patients was 
significantly higher for DEN-4 (9.8 years), 
while in DEN-1, DEN-2 and DEN-3 patients 
it was 8.2 years, 8.8 years and 8 years 
respectively (p<0.000). The peak incidence 
of infections of DEN-1, DEN-2 and DEN-3 
was in children aged between 5-9 years, 
while for DEN-4 it was between 10-14 
years.  

The clinical presentations of all four 
dengue serotypes: the duration of fever (4.2 
days); bleeding manifestations [including 
patechiae (49.4%), epistaxis (21.4%), 
haematemesis (19.8%), melena (8.6%), gum 
bleeding (3.1%) and menstruation (1.6%)]; 
maculopapular rash (5.9%); and tourniquet 
test (90.5%) were the same (p>0.05) 
(Table 3).  

Table 3. Haemorrhagic manifestations of  
dengue infections 

 DEN-1 
(%) 

DEN-2 
(%) 

DEN-3 
(%) 

DEN-4 
(%) 

Total 
(%) 

Petechaie 51.9 50.6 47.9 42.6 49.4 

Epistaxis 21.8 20.8 20.8 31.5 21.4 

Hematem
esis 

19.8 22.2 18.3 27.8 19.8 

Melena 8.9 8.5 8.5 9.3 8.6 

Gum 
bleeding 

3.0 3.9 2.7 5.6 3.1 

Menstrua-
tion 

1.6 2.5 1.2 1.9 1.6 

Liver enlargement was found to be 
more in DEN-2 (92.7%) and DEN-3 (93.3%) 
patients [DEN-1 (88.9%) and DEN-4 
(85.2%)]. 

Unusual manifestations were not 
common for all the four dengue serotypes. 
Patients who presented with encephalopathy 
were the same for all four serotypes (0.8%): 
DEN-1 (0.6%), DEN-2 (1.2%), DEN-3 (0.7%) 
and DEN-4 (1.6%). Associated infections 
(3.9%) and conditions (3.3%) were found to 
be the same for all dengue serotypes 
(Table 4). 
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Table 4. Unusual manifestations of dengue 
infections 

 DEN-1 
(%) 

DEN-2 
(%) 

DEN-3 
(%) 

DEN-4 
(%) 

Total 
(%) 

Encephalo
pathy 

0.6 1.2 0.7 1.6 0.8 

Associated 
infections 

4.0 3.4 4.2 0 3.9 

Associated 
conditions 

4.4 2.3 3.3 0 3.3 

The highest mean rising haematcrit 
(Hct) was the highest in DEN-2 (21.5%) and 
the lowest in DEN-3 (17.8%). The mean 
WBC was the highest in DEN-2 (4,440 
cells/cumm.) and the lowest in DEN-1 
(3,585 cells/cumm.). The mean platelet 
count was the lowest in DEN-2 (62,178 
cells/cumm.) and the highest in DEN-1 
(72,078 cells/cumm.) (Table 5). 

Table 5. CBC in dengue infections 

 DEN-1 
(%) 

DEN-2 
(%) 

DEN-3 
(%) 

DEN-4 
(%) 

Total 
(%) 

Mean Hct 
maximum 

43.3 45.0 42.7 43.8 43.4 

Mean Hct 
minimum 

36.4 36.9 36.1 36.7 36.4 

Mean rising 
Hct 

18.8 21.5 17.8 20.1 18.9 

Mean WBC 
(cells/cumm) 

3,585 4,440 3,992 3,991 3,984 

Mean PMN 52 48 41 49 45 

Mean AL 7 7 8 8 7 

Mean Plt 
count 
(cells/cumm) 

72,078 62,178 75,502 66,565 71,592 

The mean AST is the highest in DEN-3 
(272 U) as compared to DEN-1 (195 U), 
DEN-2 (184 U) and DEN-4 patients (248 U) 

while the mean ALT was the highest in DEN-
4 (122 U) as compared to DEN-1 (85 U), 
DEN-2 (77 U) and DEN-3 patients (114 U). 
AST elevation of >200 U was found in 
30.2%, 19.3%, 36.4% and 37.1% of patients 
with DEN-1, DEN-2, DEN-3 and DEN-4 
infections respectively. ALT elevation of 
>200 U was found in 9.2%, 6.3%, 13.7% 
and 20.4% of patients with DEN-1, DEN-2, 
DEN-3 and DEN-4 infections respectively 
(Table 6). 

Table 6. Percentage of dengue patients with 
elevation of AST/ALT > 200 U  

 DEN-1 
(%) 

DEN-2 
(%) 

DEN-3 
(%) 

DEN-4 
(%) 

Total 
(%) 

AST 30.2 19.3 36.4 37.1 30.9 

ALT 9.2 6.3 13.7 20.4 11.2 

The mean amount of IV fluid, 
crystalloid solution, received during the 
critical period in DEN-1, DEN-2, DEN-3 and 
DEN-4 were 71, 83, 71 and 66 ml/kg 
respectively, while the mean amount of 
Dextran-40, colloidal solutions, received was 
17, 19, 18 and 19 ml/kg respectively.  

Blood was transfused in 5.3%, 6.7% 
and 5.6% of DEN-1, DEN-2 and DEN-3 
patients. DEN-4 patients in this study did not 
require blood transfusion.  

Complications of fluid overload were 
found in 4.4% of patients of DEN-1, 9.6% of 
DEN-2, 5.4% of DEN-3 and 1.9% of DEN-4 
patients.  

The case-fatality rate (CFR) was not 
different between all the four dengue 
serotypes (p=0.981). The CFR for DEN-1, 
DEN-2 and DEN-3 was 0.4%, 0.5% and 
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0.3% respectively. There was no death 
among DEN-4 patients. 

Discussion 
The dengue serotype could be identified 
more between 1995-1999 - 50.6% as 
compared to about 20-30% in the previous 
year(1). This was partly due to the 
improvement in the technique used in 
identifying the viruses. Previously, only virus 
isolation by the mosquito inoculation 
technique was performed. Since 1995 when 
the PCR technique was introduced, the 
identification of viruses improved 
significantly. In the past few years, even a 
more sensitive PCR technique was applied. 
Another major factor which contributed to 
the increase in the percentage of viral 
isolation/identification was likely due to the 
early admission of suspected dengue 
patients during their febrile phase when they 
had viremia.  

All the four dengue serotypes were 
present in Bangkok during this study period. 
DEN-3 was the predominant serotype while 
DEN-4 was very rare. DEN-1 was more 
common than DEN-2. The changing pattern 
of the predominant dengue serotype 
circulating in this area may determine the 
overall severity of the disease. A study to 
compare the disease severity with the period 
when different serotypes of dengue were 
predominant will help answer this question. 

DEN-2 was confirmed to cause a more 
severe form of the disease, i.e. more plasma 
leakage as reported previously(3). This implies 
that if there is a DEN-2 outbreak, we have to 
be well prepared to face a more severe form 
of the disease when possibly more colloidal 

and blood transfusion would be needed. 
Early detection of plasma leakage and early 
administration of colloidal solution if there is 
evidence of massive plasma leakage, and 
early blood transfusion if indicated, are 
essential to prevent complications and 
death(4). 

A previous report had revealed that 
about 80% of dengue patients had elevation 
of enzyme AST and/or ALT which may be 
used as an early indicator of dengue illness(5). 
In this study, DEN-3 and DEN-4 were more 
likely to have elevation of AST and/or ALT. 
About 30% of DEN-3 infections presented 
with primary infection and 23.4% resulted in 
DF, which is a mild form of the disease. 
These findings can explain that in some DF 
patients, hepatitis may be found if DEN-3 or 
DEN-4 was the cause of their illness. Other 
DEN-3 patients who presented with DHF 
had an increased tendency for severe 
disease because they tended to have 
elevation of liver enzyme, AST and/or ALT, 
especially in cases with shock. If there is a 
DEN-3 outbreak, we have to be well 
prepared for possible more patients with 
liver dysfunction/failure. Early attendance at 
hospital, blood screening for AST/ALT and 
early admission are recommended if a 
patient has abnormal elevation of these 
enzymes. Drug usage should be strictly 
minimal for such patients. 

DEN-4, like DEN-3, had a higher 
tendency of involvement of the liver. Most 
DEN-4 infections were secondary (90.6%); 
thus, most patients were likely to present 
with DHF. Therefore, if there is DEN-4 
outbreak, more DHF patients with liver 
impairment can be expected than in a DEN-
3 outbreak. 
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DEN-4 infected older patients as 
compared to other serotypes. These older 
patients could escape the DEN-4 infection 
earlier in life because this serotype was 
rarely found in the past. DEN-4 came and 
disappeared in a cycle of 2-3 years (1). The 
occurrence in older children and adults can 
be expected if there is a DEN-4 outbreak. 

DEN-1 had no special characteristic, 
except that we found that more DEN-1 
patients developed shock after admission 
than patients with other serotypes. 

WBC at the time of shock seemed to 
correlate very well with the disease severity. 
DEN-2 patients had a higher mean WBC 
and DSS patients had a higher mean WBC. 
The higher the WBC, the more severe is the 
disease. Further study of WBC and 
differential counts is another area of interest 
because it may be used as a simple indicator 
for disease severity. 

This study included only those dengue 
patients who came to the hospital rather 
early in the course of their illness so that the 
virus could be identified. Those patients who 
had a very severe disease and came to the 
hospital rather late were not included in this 
study because the virus could not be 
identified after defervescence. A technique 
to identify viruses after the period of viremia 
should be developed so that the viruses that 
cause more severe forms of the disease 
could be identified. The inclusion of patients 
coming late to hospital will further 
characterize the severity of each dengue 
serotype. 

Conclusion 
All the four dengue serotypes were found in 
dengue patients seen at the Children’s 

Hospital during 1995-1999. DEN-3 was the 
predominant serotype (50.6%), followed by 
DEN-1 (25.8%) and DEN-2 (20.9%). DEN-4 
was the rare serotype (2.7%).  

This 5-year retrospective clinical and 
laboratory review of confirmed serotypes of 
dengue patients suggests that DEN-2 is the 
most severe serotype which is usually 
associated with secondary infections (91.8%) 
and the occurrence of DHF (87.2%), 
especially DSS (32.9%). Another supporting 
evidence of the severity of DEN-2 was that 
these patients needed a larger amount of IV 
fluid (both crystalloid and colloid solutions) 
and more blood transfusion. Also, 
complications of fluid overload were found 
more in DEN-2 patients (9.6%). 

DEN-3 and DEN-4 had more degree of 
liver involvement as demonstrated by a 
higher percentage of patients with elevation 
of liver enzyme (AST and ALT) of more than 
200 U. These might predispose DHF 
patients to have an early liver failure if they 
had a prolonged shock. In DF cases, they are 
likely to have hepatitis. 

DEN-1 seemed to be the mildest 
serotype, except that DEN-1 patients were 
most likely to develop shock after admission. 

The nature and severity of each dengue 
outbreak can be predicted from the above 
findings. If there is a DEN-2 outbreak, it is 
likely to have more severe DHF cases with 
shock. If there is a DEN-3 or DEN-4 
outbreak, clinicians have to be cautious 
about patients with liver involvement and 
should prepare themselves to manage 
patients with hepatic dysfunction/failure with 
or without hepatic encephalopathy.  
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