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Abstract 

A descriptive cross-sectional study was undertaken at the Paediatrics department of the Sawanpracharak 
Medical Centre, Bangkok, from September 1998 to September 1999. Patients admitted with a tentative 
diagnosis of dengue infection were followed throughout their hospital stay. Daily records were kept of 
the patients' symptoms, their physical examination findings and laboratory data. Clinical diagnosis of 
DF/DHF/DSS or other febrile illness was made by paediatricians at the time of discharge based on the 
WHO 1997 case definition. During the study, 176 patients, aged 1-13 years, were recruited based on 
initial admission diagnosis. At the end of hospitalization, 71 patients (40%) were diagnosed as having DF 
by their paediatricians. Based on ELISA and/or PCR, only 45 were confirmed to have DF. In the study of 
our population, the sensitivity, specificity, PPV and NPV according to the WHO 1997 DF case definition 
were 100%, 21.21%, 63.38% and 100% respectively. The four leading clinical manifestations in the 
sample of 45 confirmed cases included: fever 100%, positive tourniquet test 86.67%, headache 80.48% 
and leukopenia 62.22%. By using fever with two other clinical manifestations, only fever with positive 
tourniquet test and leukopenia differentiated DF from other febrile illness (p=0.042) and had the highest 
predictive value (PPV=72.72%). It was also found that fever with positive tourniquet test, or fever with 
leukopenia with one other clinical manifestation, had a higher chance of more PPV than fever combined 
with just any two clinical manifestations.  

The study brought out the fact that WHO case definition for DF has very high sensitivity but runs the risk 
of over-diagnosis to the extent of 36.62% (PPV=63.38%). To reduce this risk, the study found that the 
combination of fever with positive tourniquet and leukopenia was the best (PPV=72.72%). The 
combination of fever with positive tourniquet or leukopenia and one other clinical manifestation 
(PPV=72.72%-61.53%) was better than fever with any two clinical manifestations (PPV=64.2%-
40.00%). 
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Background 
In most tropical countries of Asia where the 
dengue virus is endemic, all the three 
spectrums of the dengue infection, i.e. 
dengue fever (DF), dengue haemorrhagic 
fever (DHF) and dengue shock syndrome 
(DSS), are a common occurrence. DHF/DSS 
have a typical and stereotypical 
manifestation characterized by abnormal 
haemostasis and plasma leakage(1). These 
make the clinical diagnosis of DHF/DSS 
more reliable and accurate(2). DF, on the 
other hand, has a great variability of clinical 
features which depends on many factors 
such as the person, the place and the time(3). 
It may be confused clinically with other 
infections, viz. influenza, measles, typhoid, 
leptospirosis, or any non-specific viral 
syndrome(4). Given these variabilities, WHO 
proposed the clinical diagnosis of DF to 
“probable DF” and “confirmed DF”. 
Probable DF is defined by using clinical 
criteria with presumptive support serology, 
single specimen positive for HI or ELISA 
and/or with the occurrence at the same 
location and time as other confirmed cases 
of DF. Confirmed DF needs more specific 
dengue laboratory support such as viral 
isolation, four-fold rising of antibody, and 
viral antigen demonstration(5). The diagnosis 
of DF therefore becomes difficult as 
compared to DHF/DSS which are more 
reliable in terms of clinical manifestations 
and simple laboratory techniques. DF cases 
precede and accompany DHF epidemics 
and both have the viremia stage which 
permits transmission by mosquito(6). In our 
situation where the laboratory facilities are 
either limited or non-existent, "probable DF" 
is practically diagnosed by clinical criteria, 
supported by the occurrence in the 

epidemic period instead of presumptive 
supportive serology. A retrospective study 
was therefore designed to: 

(1) evaluate the validity of the WHO 
1997 case definition of DF Dx in 
the paediatric age group, and  

(2) determine more sensitive clinical 
manifestations or combinations in 
case definition which have more 
predictive value for DF Dx. 

The study was carried out at the 
Paediatrics Department, Sawanpracharak 
Medical Centre, Bangkok, Thailand, 
between September 1998 and September 
1999 as a descriptive cross-sectional study. 

Methodology 
Patients admitted with a provisional 
diagnosis of dengue infection or suspected 
dengue infection (Flow chart) were followed 
throughout their hospital stay. Parents or 
guardians of all patients had to sign an 
informed consent before participating in this 
study. A detailed history-taking and clinical 
examination was performed. Blood 
specimens were collected for CBC, liver 
function and dengue confirmation test on 
the day of admission. The dengue 
confirmation test included ELISA serology 
and PCR performed at AFRIMS (Armed 
Forces Research Institute of Medical 
Sciences). The tests were repeated on the 
second specimen collected 10-14 days later. 
Daily physical examination findings, 
tourniquet tests and CBC were followed by 
attending paediatricians. Clinical diagnosis 
was based on the WHO 1997 case 
definition for DF/DHF/DSS. The diagnosis of 
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DF, R/O DF 
DHF, DSS, R/O  

Dengue infection 

DF, DHF,  
DSS, OFI-1 
176 cases  

DF, DHF, DSS, 
OFI-2 

Method Admit 

Discharge Clinical Dx 
Follow WHO 1997  
cases definityion 

** Final Dx 

Dengue laboratory 
confirmation 

non-dengue acute febrile illness cases (other 
febrile illness = OFI-1) was based on the 
symptom of self-limited acute febrile illness 
without defined sources of other infection 
and absence of clinical criteria of dengue 
case definition. The final diagnosis of DF was 
linked to confirmatory tests, either from 
ELISA and/or PCR. Non-dengue febrile 
illness (other febrile illness =OFI-2) was 
based on negative confirmatory test. 

Flowchart 
 

 

 

 

 

 

 

 

 

 

 

 

Results 

Clinical diagnosis at end of 
admission 

There were 176 patients between the age 
groups ranging from 1 to 13 years. At the 
end of the admission, the clinical diagnosis 
of DF, DHF/DSS and OFI-1 were 71, 98 and 
7 respectively (Table 1). But when based on 
ELISA and/or PCR, the final diagnosis of DF, 
DHF/DSS and OFI-2 were 45, 93 and 38 
respectively.  

Table 1. Comparative clinical Dx and final Dx in 
DF/DHF/DSS/OFI at the end of admission 

 Final Dx  

Clinical Dx DF DHF/DSS OFI-2 Total 

DF 45 0 26 71 

DHF/DSS 0 93 5 98 

OFI-1  0 0 7 7 

Total 45 93 38 176 

Profile of dengue study test 

In the 45 confirmed DF cases, 36 patients 
were supported by positive ELISA or ELISA 
and PCR and 9 patients were confirmed by 
only PCR. Among the 36 cases with ELISA 
support we found that acute primary 
infection was 22.22% in 8/36 cases and 
acute secondary infection was 77.77% in 
28/36 cases. Nineteen out of the 45 
confirmed DF cases had positive PCR for 
DEN-1(5), DEN-2(2) and DEN-3(12). No 
activity of DEN-4 was detected. 

Patients’ profile in DF and  
OFI-2 group 

Features DF  
(n=45) 

OFI-2 
(n=38) 

Male: female 

Age (mean ± SD, yr) 

Maximum-minimum 
age 

Days with fever before 
admission (mean ± SD, 
days) 

Mean admission 
duration (mean ± SD, 
days) 

1.4:1 

8.31±3.56 

13-1 yr. 

 

3.71±1.72 

 

3.37±1.51 

1.7:1    

7.07±2.49 

13-1 yr. 

 

3.73±1.81 

 

3.52±1.75 
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1. Validity and yield of DF Dx  

Table 2 includes the validity and yield of DF 
Dx. In our population, the sensitivity, 
specificity, PPV and NPV of the WHO 1997 
case definition to diagnose DF were 100%, 
21.21%, 63.38% and 100% respectively.  

Table 2. Validity and yield of DF Dx 

Clinical 
Dx 

DF 71 cases 
OFI 7 
cases 

Final Dx  

 
The 
validity as 
 

The yield 
as 

DF 45 cases 
 

Sensitivity (45/45) 

Specificity (7/33) 

Positive predictive value 
(45/71) 

Negative predictive 
value (7/7) 

OFI 38 
cases 

= 100 % 

= 21.21 % 

= 63.38 % 

 
= 100 % 

2. Clinical manifestations are more 
predictive of DF Dx 

Table 3 includes the proportion of clinical 
manifestations as per WHO case definition 
in confirmed DF and OFI cases. We found 
that the four leading clinical manifestations, 
according to the case definition, as 
presented in our 45 confirmed cases, 
comprised of fever (100%), positive 
tourniquet test (86.67%), headache (80.48%) 
and leukopenia (62.22%). 

Table 3. Proportion of clinical manifestations 
according to WHO case definition 1997 in 

confirmed DF & OFI cases 

Clinical Percentage 

manifestations DF  
(n=45) 

OFI-2 
(n=38) 

P-
value 

Fever 
Haemorrhagic 
manifestation 
 

as positive TT 
 
 
as spontaneous skin 
bleeding 
 
as positive TT and/or 
spontaneous skin 
bleeding 

 
Headache 
 
Leukopenia 
(WBC<5,000/cumm) 
Myalgia 
 
Retro-orbital pain 
 
Arthralgia 
 
Rash 

100 
(45/45) 

 
 

86.66 
(39/45) 

 
15.55 
(7/45) 

 
88.89 
(40/45) 

 
 

80.48 
(33/41)* 

62.22 
(28/45) 
41.46 

(17/41)* 
29.26 

(12/41)* 
25.00 

(11/41)* 
20.00 
(9/45) 

100 
(38/38) 

 
 

63.15 
(24/38) 

 
5.26 

(2/38) 
 

65.79 
(25/38) 

 
 

76.32 
(29/38) 
65.79 
(25/38) 
28.95 
(11/38) 
23.68 
(9/38) 
18.42 
(7/38) 
21.03 
(8/38) 

- 
 
 
 

0.01 
 
 

0.13 
 
 

0.01 
 
 
 

0.75 
 

0.73 
 

0.39 
 

0.75 
 

0.50 
 

0.90 

* Children <4 years were omitted because they were 
unable to express these symptoms 

3. Clinical manifestation combinations 
more predictive of DF Dx  

Positive predictive value of bi-clinical 
features as per WHO case definition of DF 
Dx in included in Table 4. By using fever 
with two clinical features, we found that 
fever with a positive tourniquet test and 
leukopenia (WBC <5000 cell) was the only 
combination which distinguished DF 
significantly from other febrile illness 
(p=0.042) and had the highest predictive 
value (PPV=72.72%).  
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Table 4. Positive predictive value of bi-clinical features in WHO 1997 case definition of DF Dx 

Clinical features Positive predictive value % P-value 

Positive TT + leukopenia 72.72 0.042 

Leukopenia + myalgia 70.70 0.285 

Positive TT + arthralgia 68.75 0.194 

Positive TT + myalgia 68.18 0.125 

Leukopenia + rash 66.67 0.525 

Positive TT + retro-orbital pain 64.70 0.330 

Myalgia + retro-orbital pain 64.28 0.407 

Positive TT  + headache 62.50 0.076 

Leukopenia + headache 62.50 0.334 

Myalgia + arthralgia 62.50 0.459 

Positive TT + rash 61.53 0.564 

Table 5. Comparative PPV between the group of fever with positive TT or leukopenia and  
one clinical feature and the group of fever with any two clinical features 

Group 1 
Fever with positive TT or leucopenia 

and one other clinical feature 
and Group 2 

Fever with any two clinical features 

 PPV P-value  PPV P-value 

1. TTW 72.72 0.042 1. EM 64.28 0.407 

2. WM 70.00 0.285 2. HM 63.50 0.301 

3. TTA 68.75 0.194 3. MA 62.50 0.459 

4. TTM 68.18 0.125 4. EA 60.00 0.696 

5. WR 66.6 0.525 5. HA 60.00 0.619 

6. TTE 64.70 0.330 6. HA 60.00 0.932 

7. TTH 62.05 0.076 7. HE 55.00 0.936 

8. WH 62.50 0.334 8. HR 50.00 0.751 

9. WE 62.50 0.621 9. AR 50.00 0.830 

10. TTR 61.53 0.564 

 

10. ER 40.00 0.510 

TT=positive tourniquet test   W=leukopenia M=myalgia A=arthralgia 
E=retro-orbital pain  R=rash  H=headache 
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4. Comparative PPV between the group 
of fever with positive TT or 
leukopenia and one clinical feature 
and the group of fever with any two 
clinical features 

We found that the first group (Table 5) was 
more predictive of DF than the second 
group.  

Discussion 
From this study, it was evident that DF had 
no gender predilection and the majority of 
the cases were still in school-age children. 
There was no difference between DF and 
other febrile illnesses in mean fever days 
before admission and the number of hospital 
days. As previously reported, DF can be 
from both primary and secondary dengue 
infection. Kalyanarooj et al. found that 
69.36% of DF patients had secondary 
dengue infection(9). Our study showed it as 
77.77% and this confirms that DF occurred 
more by secondary dengue infection. 

We found that the WHO 1997 DF case 
definition has very high sensitivity but 
moderate PPV and low specificity. This 
might be due to two reasons: firstly, the 
concept of case definition is to help in early 
diagnosis of the case so that clinical features 
which are just more characteristic of the 
disease are included(4); secondly, clinical 
manifestations in DF are non-specific as 
noted earlier. Four in seven clinical 
manifestations, i.e. myalgia, arthralgia, retro-
orbital pain and headache, are non-specific 
which might be manifested by other acute 
febrile illnesses.  

Clinical manifestations in case 
definition which are more predictive 
of DF Dx 

Four leading clinical manifestations in DF are 
fever, haemorrhagic manifestation (mostly 
positive TT), headache and leukopenia 
(Table 3). Only positive TT differentiates DF 
significantly from other febrile illness group. 
We looked out for spontaneous skin 
bleeding and found only 15.55% of DF 
cases. TT reflects capillary fragility and was 
found to be often positive in dengue viral 
infection. The percentage of positive TT in 
DF patients at the end of admission reported 
by Kalyanarooj et al. was 87.50%, whereas 
our study put it at 86.66%. There are no 
separate data on the day-positive TT for DF 
patients but on dengue infection patients 
(DF and DHF patients) and were reported to 
be positive as 45.55%, 55.56%, 67.72%, and 
77.82% of cases on day 4, 3, 2, and 1 before 
defervescence, respectively(7). So TT should 
be considered as a simple clinical tool in 
assisting the diagnosis of DF and other 
dengue infections.   

Appropriateness of applying the case 
definition to diagnose DF in paediatric 
age group   

We think that it is not appropriate to apply 
WHO case definition to the paediatric age 
group verbatim. Most of the clinical features 
have been drawn on the basis of adult 
symptoms. The clinical course of classic 
dengue fever has been well-described by 
Siler (1926)(8) and Sabin (1959)(9) who 
observed adults with experimentally-induced 
and naturally-acquired infections. The classic 
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symptoms are: abrupt onset of fever along 
with headache with severe retro-orbital pain 
(pain associated with eye movement), severe 
myalgia and arthralgia in the back and loin. 
Approximately 60-100% of adult patients 
have classic DF symptoms(10). These 
symptoms are seldom reported in children(11) 
and children, particularly those under 4 
years, could not verbalize these symptoms. 
Thus, these clinical features might not be 
appropriate to apply to children. 

Suggested modifications in the 
application of WHO case definition to 
paediatric age group 

As all the cases included in this study 
occurred during the dengue epidemic 
period, we shall use this situation to support 
the clinical lead to diagnose "probable DF". 
We find that if we apply the case definition 
directly, we run the risk of over-diagnosis of 
DF to the extent of 36.67% (100-PPV) (Table 
3). But if we use fever with positive TT and 
leukopenia, the PPV goes up to 72.72% 
(Table 5) decreasing over-diagnosis to 
27.28%. And fever with positive TT and 
leukopenia is the only clinical feature 
combination which has the highest PPV and 
differentiates DF significantly from other 
febrile illness group (Table 4). So we suggest 
using fever with positive tourniquet plus 
leukopenia as a priority criteria for a 
“probable DF” diagnosis. Kalayanarooj et al. 
reported that using positive TT and 
leukopenia to diagnose dengue infection 
gives PPV of 83.19%(12). This figure is higher 
than ours because their data was based on 
dengue infection group rather than only on 
DF group. We also think that it might be 
useful even in a non-epidemic period 

situation, otherwise areas with limited 
laboratory support will not be able to 
diagnose DF.   

In cases that do not have both positive 
TT and leukopenia in the same person, we 
found that the group of fever with positive 
TT or leukopenia and one other clinical 
feature had a higher PPV range than the 
group of fever with any two clinical features 
which numbered 72.72%-61.53% as 
compared to 64.28%-40.00% (Table 5). In 
our opinion, in an epidemic period the 
combination of the first group would be, any 
way, useful to diagnose DF. But in non-
epidemic period it is probably not useful 
because the PPV is a bit too low.  

In non-epidemic period, we suggest 
that the diagnosis of probable DF should be 
made in the patient who has 
undifferentiated febrile illness and has fever 
with positive tourniquet or other signs of 
bleeding and leukopenia only. 

Need to encourage reporting of DF 

In our country situation, we encourage the 
diagnosis of even "probable DF" because it 
benefits in the implementation of the disease 
control programme and also in the quality of 
disease statistics(13). WHO suggests that each 
country should report DF and DHF/DSS 
separately and propose the case fatality of 
DHF/DSS should be less than 1%(14). The 
Thai Ministry of Public Health had set the 
target for the dengue case-fatality rate in the 
year 1999-2000 to be less than 0.2% and it 
actually occurred at 0.24%(15). This data 
generally included the DF and DHF/DSS 
cases as the denominator which might make 
for such a low case-fatality rate. If we could 
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diagnose DF separately from the DHF group, 
we will have a more accurate data on the 
case fatality of DHF/DSS which will show the 
real situation with regard to our treatment 
capacity.   

Advantage of applying DF diagnosis to 
the control programme 

From this study it is apparent that if the 
outbreak control is based on applying the 
WHO case definition directly, the control 
action will unnecessarily exceed by around 
36.67% (100-PPV). It can be considered in 
two ways, appropriate or not appropriate 
(too costly). In our opinion if the country has 
no budget constraints it is worthwhile to do 
so. Because one DF case may mean 
considerable numbers of asymptomatic 
dengue infection and mild DF cases in the 
community which is difficult to assess. One 
documented data showed that “it has been 
estimated that during the outbreaks between 
150-200 cases of dengue infection occur for 
each patient with DSS seen in the 
hospital”(16).  

Conclusion 
By using the WHO case definition in the 
paediatric age group for DF Dx at the end of 
admission, the chances of over DF Dx is 
36.67%. Four leading clinical features in case 
definition are: fever, positive TT, headache 
and leukopenia. Only fever combined with 
positive TT and leukopenia differentiate DF 
from other febrile illness significantly and has 
the highest PPV. The objective signs have 
higher PPV than subjective symptoms. 
Among the various combinations of clinical 
features, the group of fever with TT+ or 

leukopenia and one other clinical feature 
has a higher PPV than fever with two 
subjective clinical features. 

In our considered opinion, in a country 
where laboratory confirmation of dengue is 
not practically available, to identify DF cases 
as "probable DF" should be accepted to 
improve the statistics of dengue 
morbidity/mortality reports and the control 
programme. We suggest applying the WHO 
1997 clinical case definition to diagnose 
"probable DF" in the paediatric age group as 
follows: in non-epidemic period: fever with 
positive TT and leukopenia; in epidemic 
period: fever with positive TT and 
leukopenia or fever with positive TT or 
leukopenia and any other clinical feature 
rather than fever with any two other clinical 
features in the definition. 
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