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Evaluation Of Dengue IgA Antibody a

Rapid Tests As Early Diagnostic Tests

Virus Infection* 

ABSTRACT 

Background: Dengue is a major health problem. The lack of 
usefulness of rapid diagnostic tests for early detection of dengue
generated interest in determining their validity. 
Objectives:  This research aimed to determine the validity of dengue IgA 
antibody versus NS1 antigen test as rapid diagnostic tests for early detection 
of dengue using Hemagglutination Inhibition test (HI) as standard reference
Methodology:  This study included 51 pediatric patients 
dengue in a private hospital from March 01, 2012 to October 30, 2012.
Paired serum samples from patients suspected of dengue 
not more than seven days were examined. Initial blood samples were 
collected on the first day of consult and tested for dengue IgA
dengue NS1antigen, and dengue HI tests. Second blood
collected seven days after the initial extraction. 
Results:   The 51 serum samples used in this study came from 
22 females. From these samples, sensitivity of dengue 
with 95% CI (70-90) while specificity was at 50% with 95% CI (36
dengue NS1 antigen which showed sensitivity of 27% with 95% CI (15
and specificity of 67% with 95% CI (54-86). IgA rapid test demonstrated 
71% positivity in detecting acute primary dengue infection and 82% for acute 
secondary infection. NS1 detected 43% of primary infection and 24% of 
secondary infection. 
Conclusion:  Dengue IgA antibody rapid test was more sensitive 
antigen test for early diagnosis of dengue and had better performance in 
detecting primary and secondary dengue.  
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A Antibody and NS1 Antigen 

s For Dengue 

Dengue is a major health problem. The lack of data on the 
rapid diagnostic tests for early detection of dengue has 

determine the validity of dengue IgA 
as rapid diagnostic tests for early detection 

(HI) as standard reference.  
ediatric patients being evaluated for 

pital from March 01, 2012 to October 30, 2012. 
Paired serum samples from patients suspected of dengue and had fever of 

. Initial blood samples were 
collected on the first day of consult and tested for dengue IgA antibody, 

. Second blood samples for HI were 

samples used in this study came from 29 males and 
samples, sensitivity of dengue IgA antibody was 80% 

90) while specificity was at 50% with 95% CI (36-64) while 
which showed sensitivity of 27% with 95% CI (15-39) 

86). IgA rapid test demonstrated 
detecting acute primary dengue infection and 82% for acute 

secondary infection. NS1 detected 43% of primary infection and 24% of 

was more sensitive than NS1 
etter performance in 

dengue rapid diagnostic test 
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INTRODUCTION 

Dengue has become a major interna

public health problem due to high morbidity and 

mortality. In January 2012, World Health 

Organization (WHO) reported that over 2.5 billion 

people or 40% of the world's population are at high 

risk of having dengue.
1  

Further, dengue may affect 

50–100 million people each year with 500,00  

people with severe dengue infection requiring 

hospitalization. A large proportion of these occur in 

children, 2.5% of whom die from the disease.

In the Philippines, the latest data from the 

Regional Epidemiology and Disease Surveillance 

Unit (RESU) of the Department of Health (DOH) 

reported 32,193 cases of dengue from January to 

June 2, 2012.
2 

Almost 39,000 were confirmed 

dengue cases as of July 23, 2012, which was 3.89% 

higher than last year’s 30,889 cases within the 

same period.
2
  

To date, many of Filipino doctors rely mainly on 

dengue NS1 antigen rapid test in the early 

detection of dengue infection particularly during 

the first four days of fever. In many dengue 

endemic settings, including the Philippines, simple 

rapid diagnostic tests (RDTs) are much needed to 

provide accurate diagnosis of acute dengue 

infection so that appropriate treatment and patient 

management may be administered. 

Due to lack of data on the usefulness

the early detection of dengue infection 

Philippines, this study seeks to validate which 

among the two tests, NS1 antigen or IgA

can be utilized as an optimal diagnostic tool for 

early diagnosis of dengue with HI assay as standard 

reference.  

METHODOLOGY 

Research design 

This is a prospective and cross-sectional study 

that was carried out over a period of eight 

from March 01, 2012 to October 30, 2012.  
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Dengue has become a major international 

public health problem due to high morbidity and 

mortality. In January 2012, World Health 

reported that over 2.5 billion 

people or 40% of the world's population are at high 

Further, dengue may affect 

100 million people each year with 500,00  

people with severe dengue infection requiring 

rtion of these occur in 

children, 2.5% of whom die from the disease.
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In the Philippines, the latest data from the 

Regional Epidemiology and Disease Surveillance 

Unit (RESU) of the Department of Health (DOH) 

reported 32,193 cases of dengue from January to 

Almost 39,000 were confirmed 

dengue cases as of July 23, 2012, which was 3.89% 

higher than last year’s 30,889 cases within the 

of Filipino doctors rely mainly on 

rapid test in the early 

particularly during 

days of fever. In many dengue 

including the Philippines, simple 

are much needed to 

provide accurate diagnosis of acute dengue 

riate treatment and patient 

the usefulness of RDTs in 

the early detection of dengue infection in the 

study seeks to validate which 

or IgA antibody, 

n be utilized as an optimal diagnostic tool for 

early diagnosis of dengue with HI assay as standard 

sectional study 

over a period of eight months, 

from March 01, 2012 to October 30, 2012.   

Subjects 

Included in the study were pediatric patients 

who were 18 years old and below and had fever of 

not more than seven days 

department or admitted in the Pediatric ward of a 

private tertiary hospital in Metro Manila.

Excluded were those who had fever exceeding 

seven days, were  immunocompromised 

receiving chemotherapy or radiotherapy secondary 

to malignancy, and were 

conditions like nephrosis, liver cir

tissue diseases, and congestive heart failure.

Sample size calculation 

The Stat Calc method was used for sample size 

calculation with sensitivity and specificity of the 

measurement at 95% level of confidence 

relative error of 5%.  Using a 95% confidence level 

and 80% power of the study, with an estimated 

20% difference between dengue IgA

NS1 antigen tests at least 30 subjects were needed

Description of Procedure for Data Collection

Two blood samples were extracted 

patients who fulfilled the inclusion criteria. The first 

sample (S1) was taken on the day of consult and 

tested for dengue NS1 antigen

assay. The second sample (S2) was taken 

days after the first blood extraction and tested 

HI. After collection of the 51 paired sera, 

specimens were sent and analyzed for HI at RITM 

(Research Institute of Tropical Medicine).

 

Data Analysis 

Diagnostic assays were evaluated in terms of 

sensitivity and specificity that are calculated using a 

2 × 2 cross-tabulation Count Matrix where a 

reference standard result was compared with the 

rapid test to determine diagnostic accuracy.
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y were pediatric patients 

who were 18 years old and below and had fever of 

days from at the out-patient 

epartment or admitted in the Pediatric ward of a 

tertiary hospital in Metro Manila. 

Excluded were those who had fever exceeding 

immunocompromised and were 

receiving chemotherapy or radiotherapy secondary 

diagnosed with chronic 

conditions like nephrosis, liver cirrhosis, connective 

and congestive heart failure. 

was used for sample size 

calculation with sensitivity and specificity of the 

measurement at 95% level of confidence and a 

Using a 95% confidence level 

and 80% power of the study, with an estimated 

20% difference between dengue IgA antibody and 

at least 30 subjects were needed.  

Description of Procedure for Data Collection 

Two blood samples were extracted from 

patients who fulfilled the inclusion criteria. The first 

sample (S1) was taken on the day of consult and 

gen, IgA antibody and HI 

. The second sample (S2) was taken seven 

days after the first blood extraction and tested for 

HI. After collection of the 51 paired sera, 

specimens were sent and analyzed for HI at RITM 

(Research Institute of Tropical Medicine). 

Diagnostic assays were evaluated in terms of 

sensitivity and specificity that are calculated using a 

tabulation Count Matrix where a 

reference standard result was compared with the 

rapid test to determine diagnostic accuracy. 
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RESULTS 

From a total of 51 patients, 29 were males and 

22 were females. The most commonly affected

group came from the 15-to-<19 year olds

preponderance.  

Among those tested HI, 45 (88%) patients were 

confirmed to have dengue infection while 

patients did not have the infection. (Table 

 

Table 1. Confirmed cases of Dengue Infection with 

HI as Standard Reference 

Result of HI Value 

Positive dengue 

infection 

45 88% (45/51)

Negative dengue 

infection 

6 12% (6/51)

 

Only 36 patients had positive IgA 

tested for the IgA antibody. Sensitivity of IgA

noted at 80% with 95% CI (70-90); while positive 

predictive value pegged at 92%, 95% CI

The specificity was 50% and 95% CI (36

negative predictive value  at 25%, 95% CI(13

(Table 2, 4) 

 

Table 2. Analysis of sensitivity and sp

dengue IgA 

 HI positive HI negative 

IgA  positive 36 3 

IgA negative 9 3 

Total 45 6 

Among the 45 confirmed cases of dengue, 

there were only 12 patients who had positive NS

antigen with a sensitivity of 27%, 95% CI(

and a positive predictive value of 86%, 95% CI (76

96). Among the six confirmed cases with n

infection by HI, only four patients tested negative 

for NS1 with a specificity of 67%, 95% CI (54
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29 were males and 

22 were females. The most commonly affected 

olds, with male 

patients were 

confirmed to have dengue infection while six (12%) 

patients did not have the infection. (Table 1) 

Confirmed cases of Dengue Infection with 

Percent 

88% (45/51) 

12% (6/51) 

 from those 

ensitivity of IgA was 

90); while positive 

predictive value pegged at 92%, 95% CI (90-94). 

95% CI (36-64); and  a 

edictive value  at 25%, 95% CI(13-37). 

. Analysis of sensitivity and specificity of 

 Total 

39 

12 

51 

Among the 45 confirmed cases of dengue, 

there were only 12 patients who had positive NS1 

with a sensitivity of 27%, 95% CI(15-39); 

86%, 95% CI (76-

confirmed cases with no dengue 

patients tested negative 

with a specificity of 67%, 95% CI (54-80); 

and a negative predictive value of 11%, 95% 

19). (Table 3,4) 

Table 3. Analysis of sensitivity and specificity of 

dengue NS1.  

 HI positive 

NS1 

Positive 

12 

NS1 

Negative 

33 

Total 45 

 

Table 4.  Comparative performance of dengue IgA 

against dengue NS1. 
 Sensitivity(%) Specificity

(%)

IgA 80 50

IgA 

95%CI 

70-90 36

NS1 27 67

NS1 

95%CI 

15-39 54

 

From those subjects tested for HI, there were 

six patients who were confirmed for negative 

dengue infection. Out of the 45 HI confirmed 

dengue cases, there were 

interpreted to have acute primary dengue infection 

at 43% on day 1-2; 29% on day 3

5-7 as compared to those wi

100%, and 50% on day

respectively. On the other hand, positivity of NS

by day of illness showed 33% on day 1

day 3-4; but failed to detect dengue infection on 

day 5 onwards. 

With regard to secondary infection, IgA 

detected true infection at 40% on day 1

day 3-4; and 84% on day 5-

lower yield of positivity at 20% 

day 3-4; and 26% on day 5-7. (

11 

and a negative predictive value of 11%, 95% CI (11-

Analysis of sensitivity and specificity of 

HI negative Total 

2 14 

4 37 

6 51 

.  Comparative performance of dengue IgA 

Specificity 

(%) 

PPV NPV 

50 92 25 

36-64 90-94 13-37 

67 86 11 

54-80 76-96 11-19 

ects tested for HI, there were 

patients who were confirmed for negative 

dengue infection. Out of the 45 HI confirmed 

dengue cases, there were seven patients  

interpreted to have acute primary dengue infection 

2; 29% on day 3-4; and 29% on day 

7 as compared to those with positive IgA at 67%, 

and 50% on days 1-2, 3-4 and 5-7, 

respectively. On the other hand, positivity of NS1 

by day of illness showed 33% on day 1-2; 100% on 

4; but failed to detect dengue infection on 

With regard to secondary infection, IgA 

detected true infection at 40% on day 1-2; 93% on 

-7. Meanwhile, NS1 had 

at 20% on day 1-2; 21% on 

7. (Table V, VI) 
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Table 5. Comparative performance of dengue IgA 

versus dengue NS1 by day of illness and HI results
HI 

Interpretations 

Day of 

illness 

No. of 

samples 

with 

(+)HI  

No. of  samples with 

positive RDTs

IgA 

Primary 

dengue 

infection 

1-2 3 67% (2/3) 

3-4 2 100% (2/2)

5-7 2 50% (1/2) 

Secondary 

dengue 

infection 

2 5 40% (2/5) 

3-4 14 93% (13/14)

 5-7 19 84% (16/19)

 

Table 6. Comparative performance of dengue IgA 

versus dengue NS1 by HI results. 
HI result Ig A 

Positive Negative Positive

Acute secondary 

dengue  infection 

(n=38) 

82% 

(31/38) 

18% 

(7/38) 

24% 

(9/38)

Acute primary 

dengue infection 

(n=7) 

71% 

(5/7) 

29% 

(2/7) 

43% 

(3/7) 

No evidence of 

dengue 

infection(n=6) 

50% 

(3/6) 

50% 

(3/6) 

33% 

(2/6) 

 

DISCUSSION 

     The National Tuberculosis Program guarantees 

free TB diagnosis and supervised treatment. 

Participation in the TB DOTS program is free of 

charge and covered under the Philippine H

Insurance program. A strong referral system of 

suspected TB patients from the private health 

sector to the public sector is very important for the 

proper treatment and monitoring of patients.

    The DOTS policy on the treatment of children 

with pulmonary TB states that: short course 

regimen with at least 3 anti-TB drugs (Isoniazid, 

Rifampicin and Pyrazinamide) for 2 months during 

the intensive phase and 2 anti-TB drugs (Isoniazid 

and Rifampicin) for 4 months during the 
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Comparative performance of dengue IgA 

versus dengue NS1 by day of illness and HI results. 
No. of  samples with 

positive RDTs 

NS1 

 33% (1/3) 

100% (2/2) 100% (2/2) 

 0 

 20% (1/5) 

93% (13/14) 21% (3/14) 

84% (16/19) 26% (5/19) 

Comparative performance of dengue IgA 

NS1 

Positive Negative 

 

(9/38) 

76% 

(29/38) 

 

 

57% 

(4/7) 

 

 

67% 

(4/6) 

The National Tuberculosis Program guarantees 

d treatment. 

Participation in the TB DOTS program is free of 

ippine Health 

program. A strong referral system of 

suspected TB patients from the private health 

sector to the public sector is very important for the 

roper treatment and monitoring of patients.
2  

policy on the treatment of children 

with pulmonary TB states that: short course 

TB drugs (Isoniazid, 

Rifampicin and Pyrazinamide) for 2 months during 

TB drugs (Isoniazid 

and Rifampicin) for 4 months during the 

maintenance phase. According to the guidelines, 

monitoring of the patient’s response to the anti

drugs must be done monthly, and the patient will 

be examined for improvement of app

well-being, weight gain, and persistence or 

disappearance of signs and symptoms.

Noncompliance decreases the chances of cure, 

increases the risk of relapse and drug

The DOTS strategy increased the cure rate of TB of 

patients to more than 85%.
1

     In a study on the TB control in China in 2005, 

70% of adult patients diagnosed with PTB who 

were not enrolled in the DOTS program were 

expected to have failures in completing their 

treatment.  Only 21% of these patients who were 

not enrolled in the government programs and were 

getting treated in the general hospitals were given 

the recommended and standardized anti

treatment. Patients defer consult with a physician 

for their symptoms due to financial difficulty, the 

social stigma of having TB, lack of knowledge about 

the symptoms of TB, and lack of knowledge on the 

available free care for TB.
9 

    The data in this study show

more patients treated for PTB at the OPD than in 

the DOTS center, hence there were more patients 

who were buying their own medications out of 

their own pockets. The age range of patients in 

both facilities was between 1

also where the highest mortality rate occurs. Sixty

three percent of patients at the DOTS facility were 

initially seen by private practitioners and was 

referred to DOTS for treatment and monitoring. 

This is higher than the referral percentage of 20% 

seen in the National Prevalence Survey in 1997. It is 

also notable that only 33% of the patients in DOTS 

were referrals from the OPD, since most of the 

patients at the OPD were from the low

families and needed financial assistance for their 

medical expenses.     

12 
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their own pockets. The age range of patients in 
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also where the highest mortality rate occurs. Sixty-

three percent of patients at the DOTS facility were 

ly seen by private practitioners and was 

referred to DOTS for treatment and monitoring. 

This is higher than the referral percentage of 20% 

seen in the National Prevalence Survey in 1997. It is 

also notable that only 33% of the patients in DOTS 

ls from the OPD, since most of the 
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A total of 219 patients (86.5%) were still 

compliant to treatment after two months of 

treatment in both DOTS and OPD. This result was 

consistent with other studies done abroad. 

However, there were more compliant patients in 

the DOTS in comparison to the study done in 

Thailand by Anuwatnonthaate et al in 2008 (98.2% 

versus 95%), but less in the OPD or self

administered treatment (84.1% versus 86%).

This could be attributed to the financial burden 

of anti-TB treatment put upon the patients at the 

OPD. In contrast to the patients at the DOTS who 

received free medications, the medications at the 

OPD were self-provided. The study of Mishra on 

the significance of the professional

interaction on the adherence to treatment may be 

seen in this study. The TB DOTS is a specialized 

facility that caters only to patients undergoing 

diagnostics and treatment for TB. They are able to 

conduct lectures to their patients and may have 

the materials for proper information dissemination. 

Unlike in the OPD, the pediatric residents treat 

patients of different diseases and therefore may 

lack the time and resources to conduct l

wherein they can answer the patients’ questions 

on treatment. Also, there is no specific schedule for 

the patients to follow-up at the OPD and therefore 

patients arrive at the OPD in different times of the 

week.  

Based on the response to treatment 

patients, the difference in percentage of patients 

with weight gain, relief of fever, and improved 

general well-being after two months between 

DOTS and OPD were statistically insignificant. 

However, the percentage of patients with relief of 

cough after two months of treatment was 

significantly higher in the DOTS group versus the 

OPD group. The percentage of treatment success at 

the DOTS was also significantly higher than in the 
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This could be attributed to the financial burden 

TB treatment put upon the patients at the 

OPD. In contrast to the patients at the DOTS who 

received free medications, the medications at the 

ovided. The study of Mishra on 

the significance of the professional-patient 

interaction on the adherence to treatment may be 

seen in this study. The TB DOTS is a specialized 

facility that caters only to patients undergoing 

They are able to 

conduct lectures to their patients and may have 

the materials for proper information dissemination. 

Unlike in the OPD, the pediatric residents treat 

patients of different diseases and therefore may 

lack the time and resources to conduct lectures 

wherein they can answer the patients’ questions 

on treatment. Also, there is no specific schedule for 

up at the OPD and therefore 

patients arrive at the OPD in different times of the 

Based on the response to treatment of the 

patients, the difference in percentage of patients 

with weight gain, relief of fever, and improved 

being after two months between 

DOTS and OPD were statistically insignificant. 

However, the percentage of patients with relief of 

ter two months of treatment was 

significantly higher in the DOTS group versus the 

OPD group. The percentage of treatment success at 

the DOTS was also significantly higher than in the 

OPD (95.4% versus 54.2%), with a likelihood of 

approximately 1.8 to be successful. 

Despite the statistically insignificant difference 

in the response to treatment between the DOTS 

and OPD, there was a significant difference in the 

treatment outcomes of patients. The

their own drugs can be a significant factor fo

higher incidence of treatment defaulters at the 

OPD. Consequently, the free medications at the 

DOTS facility may have contributed to the higher 

percentage of treatment success at the DOTS 

center. The treatment regimen prescribed to the 

patients may also be a factor in the difference in 

the treatment response of the patients. However, 

this factor was not investigated in this study and 

will be a part of the recommendations of the 

author.  

CONCLUSION 

     Patients undergoing treatment at the TB DOTS 

facility are more likely to have improvement in 

their cough than those in the OPD. In terms of 

relief of fever, improvement in appetite, or weight 

gain, there was no difference. There was an 

increased percentage of patients who have 

defaulted as early as afte

treatment in the OPD. At the end of six months of 

treatment, the TB DOTS had the better percentage 

of treatment success.  

RECOMMENDATIONS 

     The knowledge of the residents at the OPD on 

the National Tuberculosis Guidelines should be 

evaluated to determine the cause of the low 

referral rates of the OPD to the DOTS facility. The 

DOTS facility is composed mainly of nurses, and it 

lacks the services of pediatricians or pediatric 

pulmonologists who can detect any complications 

or problems that patients may encounter during 

their treatment. The reasons for the high 

percentage of treatment defaulters at the OPD 

should be investigated in order to create programs 
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ccessful.  
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in the response to treatment between the DOTS 

and OPD, there was a significant difference in the 

treatment outcomes of patients. The cost of buying 

can be a significant factor for the 

higher incidence of treatment defaulters at the 
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center. The treatment regimen prescribed to the 

lso be a factor in the difference in 

the treatment response of the patients. However, 

this factor was not investigated in this study and 

will be a part of the recommendations of the 

Patients undergoing treatment at the TB DOTS 

ility are more likely to have improvement in 

their cough than those in the OPD. In terms of 

relief of fever, improvement in appetite, or weight 

gain, there was no difference. There was an 

increased percentage of patients who have 

defaulted as early as after two months of 

treatment in the OPD. At the end of six months of 

treatment, the TB DOTS had the better percentage 

The knowledge of the residents at the OPD on 

the National Tuberculosis Guidelines should be 

uated to determine the cause of the low 

referral rates of the OPD to the DOTS facility. The 

DOTS facility is composed mainly of nurses, and it 

lacks the services of pediatricians or pediatric 

pulmonologists who can detect any complications 

patients may encounter during 

their treatment. The reasons for the high 

percentage of treatment defaulters at the OPD 

should be investigated in order to create programs 
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for better compliance and better referral system.  

Coordination between the OPD and the DOTS clinic 

should also be explored. 
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