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Dengue infection is an immediate problem 
and it has become a leading cause of child 
mortality in South and Southeast Asia and 
Central and South America.

as high.

understood. Various mechanisms have been suggested 
to explain the pathogenesis of severe dengue, 

virulence of viral genotypes.
Serum zinc levels have been studied more 

 found the mean serum zinc 
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function, including the skin barrier, gene regulation 

function of cells mediating nonspecific immunity, such 
as neutrophils and natural killer cells. Zinc deficiency 
can result in impairment of the immune system and 
may increase the risk of morbidity and mortality due 
to infection.

severity of dengue infection in children. 

Methods

of Child Health Hasan Sadikin Hospital Bandung, 
from February to March

the Department of Child Health Hasan Sadikin  

consecutively until met the sample size for each group 

malnutrition or obesity, had been diagnosed of other 
illness besides dengue infection during hospitalisation, 
had been taking immunosuppresion therapy or zinc 

dengue blot using Panbio dengue duo cassette kit. 

<0.05. All 

USA.

of Medical Faculty of Padjadjaran University, Hasan 

obtained from the parents for each patient before 
enrolling in the study.

Results

Table 1 
and Table 2, respectively.

Table 3 

<0.05

DHF and DSS (P<0.05

(P<0.001
Table 4

revealed the comparison of serum zinc level for each 

the prevalence ratio of DF to DHF and DHF to DSS 
(Table 5 and Table 6) P

P

Discussion

length of fever among the clinical severity of dengue 
infection (P<0.05
Supapan

et al  and Junia et al
five and nine year old have higher risk for severe 

Nimmannitya

Upper respiratory symptoms such as cough and 
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 and Hammond et al  found 

to lead to higher viral loads and the manifestations 
of severe dengue are believed to be due to virus 

release vasoactive mediators.

the diagnostic criteria of dengue infection, but some 
DHF patients may complain of sore throat, and an 
injected pharynx may be found in examination.

Narayanan et al

DSS (P<0.05  found the 

Table 1. Characteristics of the subjects 

Clinical severity

DF (n=20) DHF (n=20) DSS (n=20)

Sex
Male
Female

Age (years)
0-4
5-9
10-14

Nutritional status
Normal nutrition
Under nutrition

Length of fever (day)
2-3                                                                                    
4-5
6-7

13
7

9
6
5

7
13

1
14
5

9
11

7
7
6

15
5

0
12
8

11
9

5
10
5

8
12

0
6

14

 Note: * = Pearson’s chi square test ( 2)

Table 2. Clinical manifestations of the subjects

Clinical severity

DF (n=20) DHF (n=20) DSS (n=20)

URTI
Negative
Positive

Spontaneous Bleeding
Negative
Positive

Epigastric pain
Negative
Positive

Hepatomegaly
Negative
Positive

Rumple Leede
Negative
Positive

18
2

17
3

5
15

6

6
14

15
5

17
3

4
16

11
9

8
12

18
2

14
6

0
20

6
14

10
10

Notes: * = Pearson’s chi square test ( 2)
URTI = Upper respiratory tract infection
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be explained by the theory of immune enhancement. 

previous heterologous dengue virus infection bind to 

then lead to the release of cytokines and chemical 
mediators that may cause plasma leakage.

Zinc is crucial for normal development and 
function of cells mediating nonspecific immunity 
such as neutrophils and natural killer cells. Zinc 

functions, is adversely affected by zinc deficiency, 

Table 3

Clinical Severity
P value

DF (n=20) DHF (n=20) DSS (n=20)

Type of Infection (IgG/IgM)
       Secondary / IgG(+)
       Primary / IgG(-)
Hemoglobin
       Mean (SD)
       Median
       Interval
Hematocrit
       Mean (SD)
       Median
       Interval
 Leukocyte count
       Decrease
       Normal
       Increase
Serum zinc level (μg/dL)
       Mean (SD)
       Median
       Interval

13
7 (35%)

12 (1.5)
11.7

9.5 – 14.8

35.4 (4.2)
34

30 – 43

17
3
0

68.2 (8.3)
68

56-81

17
3 (15%)

13.9 (2.2)
14.1

9.8 – 17.7

40.9 (5.1)
42

30 – 49

14
5
1

61.6 (8.7)
59

50-77

20
0

14.4 (1.4)
14.5

11.7 – 17.1

43 (4.8)
43

34 – 52

10
10
0

42.7 (5.4)
41

35-52

0.012*

<0.001***

<0.001**

0.088**

<0.001**

Notes:
*= Pearson’s chi square test ( 2)
**= Kruskal-Wallis’ chi square test ( 2

KW)
*** =  analysis of variance/ANOVA (F test)
SD=Standard deviation

Table 4. Comparison of serum zinc level for each clinical 
spectrum

Clinical Severity Differentiation of 
Serum Zinc levelComparing Compared

DF DHF 6.95 0.009
DF DSS 23.65 0.000

DHF DSS 16.7 0.000

Table 5. The prevalence ratio of serum zinc level  for DHF

Serum zinc level Clinical Severity Prevalence ratio
(95% CI)

P value*

DF DHF
   Decrease
   Normal

12
8

15
5

1.444
(0.672-3.107)

0.311

Note: *= Pearson chi square test ( 2)

Table 6.  The prevalence ratio of serum zinc level for DSS 

Serum zinc level Clinical Severity Prevalence
ratio

(95% CI)

P value*

DHF DSS

   Decrease
   Normal

15
5

19
1

3.353
(0.547-20.569)

0.077

Note: *= Pearson chi square test ( 2)



Nuke Yuliana et al : Serum zinc level and clinical severity of dengue infection

Paediatr Indones, Vol. 49, No. 6, November 2009 313

these key immunologic mediators is rooted in the 
myriad roles for zinc in basic cellular functions such 
as DNA replication, RNA transcription, cell division, 
and cell activation. Apoptosis is potentiated by zinc 

also seen. Recent studies in an experimental human 

deficiency may be accompanied by an imbalance 

dysregulated resistance to infection.

the development of severe dengue infection. 

dengue infection in children. Furthermore, the results 
of our analysis emphasize the need for additional 
data collection pertaining to zinc in larger studies, 

according to baseline nutritional status.
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