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remains a challenge in areas where it could not be 
differentiated from other febrile illnesses. 

Serological test is currently the standard diagnostic 
practice for confi rmation of dengue infection. A posi-
tive IgM anti fl avivirus antibody confi rms the infec-
tion is caused by fl avivirus, but the test cannot dif-
ferentiate between dengue virus and other fl avivirus 
infection. The commercial Anti–dengue virus immu-
noglobulin M kits had test sensitivities of 21% to 99% 
with test specifi cities of 77% to 98%.3 This explains 
the expected false positivity of current dengue serol-
ogy test.4

The aim of this study was to look at the consistent 
morphological features seen in peripheral blood fi lms 
of patients with dengue that can support the diagno-
sis of the disease in addition to the serological test.    
The full blood count parameters were also assessed 
in this study.

MATERIALS AND METHODS

This retrospective study was carried out in Tengku 
Ampuan Afzan Hospital (HTAA), Kuantan, Pahang.  
Particulars of all patients who had positive serology 
results for dengue infection (IgG and/or IgM Panbio™ 
Dengue Capture ELISA, Aus) from May 2007 to October 
2007 were retrieved from records.  Cases that had 
full blood pictures (full blood count and blood fi lm) 
done during the illness were selected for this study.  
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ABSTRACT 

Introduction: Dengue is one of the commonest infections in Malaysia and it is a notifi able disease.  Even 
though the diagnosis of classical dengue fever and dengue haemorrhagic fever can be recognized clinically, 
the diagnosis remains a challenge in areas where it could not be differentiated with other febrile illnesses. 
The aim of this study was to focus on the specifi c and consistent morphological features observed in blood 
fi lms of dengue infection.  Materials and Methods:  In all 400 cases of dengue infection serologically 
diagnosed in the Tengku Ampuan Afzan Hospital (HTAA) during May to October 2007, only a total of 27 cases 
had blood fi lms examined, and thus were included in this study. These blood fi lms were re-examined by two 
pathologists from HTAA.  The full blood count parameters were also retrieved and studied.  Results: We 
consistently found typical reactive lymphocytes [n= 23 (85%)] and thrombocytopenia [n=21, (77.8%)] in the 
cases.  However,  leucopenia  was  present  only in 9 cases (33%). Conclusion: The presence of typical reactive 
lymphocyte is a consistent fi nding in dengue fever and thus could have a signifi cant role in supporting the 
diagnosis of dengue infection. 
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INTRODUCTION

Dengue virus infection is endemic in many parts of 
the world and widespread in tropical countries of Asia 
including Malaysia.  Dengue virus infections are often 
found in the populated urban and residential areas 
where breeding sites for the vectors are available 
easily.  The incidence rate of dengue virus infection 
in Malaysia was 181 cases per 100,000 populations in 
year 2007, which was above the national target of 
50 cases per 100,000 population.1   In Pahang state, 
incidence for dengue fever and dengue haemorhagic 
fever for the year 2008 was 120 cases and 85 cases 
per 100,000 population, respectively.2

There are four serotypes of dengue viruses (DENV-1 
through DENV-4) of the genus Flavivirus that are re-
sponsible for causing dengue fever (DF) and dengue 
haemorrhagic fever (DHF).  The transmitted vectors 
are the Aedes aegypti and Aedes albopictus. The clini-
cal manifestations of symptomatic dengue virus infec-
tion range from mild, undifferentiated febrile illness 
to classic DF or DHF. The diagnosis of dengue however 
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Table II. Haematological fi ndings of the studied cases 
(n=27).

Figure 1. Typical reactive lymphocyte

Figure 2. The image shows a  typical reactive lym-
phocyte which is described as a large lymphocyte with 
moderate nuclear cytoplasmic ratio and intensely ba-
sophilic cytoplasm. (The blood fi lm is stained with 
Wright’s stain and taken at 100x magnifi cation)

DISCUSSION

Full blood fi lm examination is not a routine laboratory 
test requested in the investigation of dengue.  Thus 

Out of 400 patients who had positive serology results 
for dengue infection during the 5 months period, only 
27 patients had full blood picture analysis performed.  
These slides were then retrieved and reviewed by 
two pathologists. Morphology of all blood cell series 
was studied.  Herein, a typical reactive lymphocyte 
is defi ned as large lymphocyte with moderate nuclear 
cytoplasmic ratio and intensely basophilic cytoplasm.5 
Among the blood parameters reviewed were: platelet 
count,  haematocrit value and the differential white 
cell count.  Thrombocytopenia was considered when 
the platelet count is less than 140 x 109/L. Other 
blood parameters were defi ned based on the standard 
reference range practices by HTAA (Refer appendix).6

RESULTS

In total there were 400 patients who had positive serol-
ogy results for dengue during the period of 5 months.   
Of these only 27 had full blood picture performed and 
reviewed in this study.   Majority of the full blood pic-
ture studied belonged to adults [n=25 (92.6%)]. Malays 
constituted more than 70% (n=21) of the cases.  There 
were almost equal number of patients diagnosed with 
either IgM positive [n= 12 (44.5%)] or both IgG and IgM 
positive [n= 15 (55.5%)] (Table I). The observation of a 
large lymphocyte with very basophilic cytoplasm ful-
fi lled the criteria set for typical reactive lymphocyte 
(Figure 1).  This typical reactive lymphocyte was ob-
served in 23 out of 27 of the studied cases (85.1%). 
Thrombocytopenia and leucopaenia were present in 
21 (77.8%) and 9 cases (33.3%) respectively. (Table II).  
Majority of case studied [n=21 (77.8%)] had normal 
haematocrit levels.

Table I. Demographic data of the 27 studied sample.
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Appendix

Reference range for haematology parameters used in 
this study.

there were only 27 cases (7%) out of 400 confi rmed 
dengue cases that had their blood fi lms done. The 
reasons for requesting a blood picture investigation 
in these 27 cases could not be validated as it was not 
clearly stated in the request forms. 

Thrombocytopenia is a typical fi nding in dengue haem-
orrhagic fever.7 Dietz et al reported that thrombocy-
topenia was present in 34% of patients with dengue 
fever.8 In our study 77.8% (21) of the patients had 
thrombocytopenia.   Wichman et al showed that in ad-
dition to thrombo cytopenia, patients with confi rmed 
dengue infection also had leucopenia.4 This was in-
frequent fi nding in cases with false positive dengue 
serology.   

Contrary to Carlos et al’s fi ndings, haemoconcentra-
tion is not a feature in our study subject.9  The reason 
for this is because haemoconcentration usually occurs 
in patients with dengue shock syndrome. Further-
more, the time of sampling in relation to the course 
of the illness was not documented in this study.  This 
has contributed to the discrepancy.

Although, the presence of atypical lymphocytosis was 
highlighted in several studies, none of the studies de-
scribed the morphology of the lymphocytes.9,10 Our 
fi nding showed that the “typical” reactive lymphocyte 
was consistently seen in the majority of patients.   

CONCLUSION

Based on our fi ndings, a full blood picture can have a 
signifi cant role in supporting the diagnosis of dengue.  
It can complement the clinical picture and serologi-
cal diagnosis of dengue especially in cases where the 
clinical presentations are atypical. 
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