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Is Rapid Dengue Test Necessary at 
Primary Health Centre? A Study in 
Bandung City, Indonesia

Introduction
Dengue fever is found in tropical and subtropical regions. Data 
from all over the world shows Asia occupying first place in the 
number of dengue sufferers every year. Meanwhile, from 1968 to 
2009, World Health Organisation (WHO) recorded Indonesia as the 
country with the highest Dengue Haemorrhagic Fever (DHF) cases 
in Southeast Asia [1].

Every year, about 400 million people are infected with dengue 
virus, 100 million become dengue and DHF require hospitalisation. 
Every year 21,000 deaths attributed to dengue are detected and 
in children, the death rate can be as high as 20% if the diagnosis 
is not immediately enforced and appropriate treatment is not given 
in time. The availability of a vaccine for dengue is very limited, until 
now [2].

Infected dengue patients generally present with a range of clinical 
signs and symptoms that vary according to age and severity [3]. 
The disease is characterised by an abrupt onset of high fever, 
accompanied by a headache and myalgia very similar to a flu-like 
syndrome. These symptoms can be debilitating hence the nickname 
‘break bone fever’. In the past, dengue infection was graded 
according to four levels. Grades I-III patients have spontaneous 
bleeding from the skin, nose, gums and circulatory failure or 
hypotension. Grade IV is more  severe, patients are moribund, with 
no detectable pulse or blood pressure. Dengue Shock Syndrome 
(DSS) refers to patients with grade III or IV [4]. In the recent criteria, 
Dengue is classified into five groups: DF (Dengue fever), DHF I, DHF 
II, DHF III, DHF IV [Table/Fig-1] [5].

Dengue fever typically resembles flu-like symptoms, typhus or 
malaria in the endemic country. Thus, the identification of dengue 

fever is not easy since the flu-like symptoms resemble so many 
other diseases. Some tests such as ELISA and PCR can confirm 
a primary infection of dengue fever [6]. A positive ELISA test show 
IgM greater than or equal to 40 units or IgG greater than or equal 
to 100 units [7].
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Abstract
Introduction: Dengue is one of the most common arthropod-
borne viral disease in the tropical and subtropical regions of the 
world. The disease is a burden in terms of morbidity, mortality 
and economic aspect. There is no specific drug for dengue 
infection yet and the availability of a vaccine is limited in most 
of the Indonesia’s endemic areas. In endemic areas, most of 
dengue fever cases clinically resemble other diseases such as 
malaria, typhus, or just flu-like syndrome. Early verification of 
suspected dengue outbreaks is very important, allowing better 
public health response that leads to a proper clinical care. 
Unfortunately, the use of dengue Rapid Diagnostic Tests (RDTs) 
is still rare at first level of the health care provider in Indonesia, 
where the country has the policy of a gradual health service 
supported by the National Health Insurance (NHI).

Aim: The study measured the usefulness of dengue RDT at the 
Primary Health Centre (PHC) in endemic areas.

Materials and Methods: DENV NS1 antigen test kit (NS1 RDT) 
was used to detect dengue fever for all acute fever patients 

at three sites of PHC which had high dengue case history. 
Dengue fever 2017 report was used as comparative data 
for the analysis. The collected data were analysed using an 
independent t-test.

Results: A total of 237 blood samples from patients with acute 
fever were collected from Sukajadi, Neglasari and Padasuka 
PHC. Fifty-one samples out of 237 (21.5%) were positive with 
the DENV NS1 antigen test. The number of reported dengue 
case before and after the implementation of DENV NS1 antigen 
test increased significantly (p<0.05) for each PHC; Sukajadi 
(p=0.01), Neglasari (p=0.01) and Padasuka (p=0.03).

Conclusion: NS1 RDT effectively increased the diagnosed and 
reported cases when used in the PHCs. Hence, we strongly 
suggest that government should make a policy that supports 
the use of NS1 RDT at the PHCs for the early detection of 
dengue infection, since those PHCs are the spearheads in the 
implementation of health care programs in Indonesia.

DF/DHF Grade Signs and Symptoms Laboratory finding

DF

Fever with two of the following:
•  Headache.
•  Retro-orbital pain.
•  Myalgia.
•  Arthralgia/bone pain.
•  Rash.
•  Haemorrhagic manifestations.
•  �No evidence of plasma 

leakage.

•  �Leucopenia (WBC≤5000 
cells/mm3).

•  �Thrombocytopenia 
(Platelet count <150,000 
cells/mm3)

•  �Rising haematocrit (5%-
10%)

•  �No evidence of plasma 
loss

DHF I

Fever and  haemorrhagic 
manifestation (positive 
tourniquet test) and evidence of 
plasma leakage

•  �Thrombocytopenia 
(Platelet count <100,000 
cells/mm3)

•  HCT ≥20%

DHF II

As in Grade I plus spontaneous 
bleeding.

•  �Thrombocytopenia 
(Platelet count <100,000 
cells/mm3)

•  HCT ≥20%

DHF* III

As in Grade I or II plus 
circulatory failure (weak 
pulse, narrow pulse pressure 
≤20 mmHg, hypotension, 
restlessness).

•  �Thrombocytopenia 
(Platelet count <100,000 
cells/mm3)

•  HCT ≥20%

DHF* IV

As in Grade III plus profound 
shock with undetectable BP 
and pulse

•  �Thrombocytopenia 
(Platelet count <100,000 
cells/mm3)

•  HCT ≥20%

[Table/Fig-1]:	 WHO classification of dengue infections and grading of severity of DHF.
* DHF III and IV are DSS
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of NHI [20]. Therefore, we conducted this research to assess the 
expediency of dengue RDT at the PHCs in reducing the burden of 
dengue in endemic areas.

Materials and Methods
This was a cross-sectional study, conducted during the period of 
March to September 2018. The protocol of this study was approved 
by the Medical Research Ethics Committee of Faculty of Medicine 
Universitas Padjajaran, Bandung Indonesia with approval number 
071711.

Study Area
The study was conducted in Bandung City. It is the largest city in West 
Java Province (southern part of Java Island), as well as being the 
capital of the province. The city of Bandung is the most populous city 
in West Java Province. In 2017, the population reached 2,404,589 
people with an area of 167.67 km2 and a population distribution of 
14,341 people/km2. The area is divided into 30 sub-districts and 
151 villages [21]. Sixty two PHCs function to deal with the health 
problems of Bandung residents. Each PHC covers several villages 
as working areas [22]. Bandung city area always has problem with 
dengue throughout the year, reaching 3134 cases in 2014, and it 
is known as the city with the highest case of dengue fever in West 
Java province [22,23].

Sampling Sites
The samples were collected from Neglasari PHC, Padasuka PHC, 
and Sukajadi PHC, respectively, which have been reported as the 
PHCs with the highest dengue incidents in Bandung City. The 
working area of the Neglasari PHC covered for Neglasari, Sukaluyu, 
Cigadung and Cihaurgeulis village. Padasuka PHC covered for 
Padasuka, Cicadas, Sukamaju and Cikutra village. While Sukajadi 
PHC covered for Cipedes, Pasteur, and Sukabungah village.

Surveillance Procedures
We included all outpatients who had a fever of at least 37.8°C, 
1-4 days, of all age categories, with or without taking antipyretics 
and were willing to cooperate by filling the informed consent. Patients 
with a history of chronic illnesses, such as diabetes mellitus, chronic 
liver disease, chronic kidney disease, and human immunodeficiency 
syndrome were excluded. We recorded the name, address, age, 
and gender of each patient with AFI. The analysis was done in a 
blinded way.

Laboratory Procedures
The blood samples from suspected dengue patients were taken 
by the health care officers in the acute phase (within 1-4 days of 
illness) to examine the haemoglobin level, leucocytes, haematocrit 
and thrombocytes. DENV NS1 antigen test (NS1 RDT) was done 
as an additional check and was performed according to the 
manufacturer’s instructions of the InBios NS1 rapid test from USA. 
The Inbios NS1 RDT was chosen after consideration of its published 
sensitivity, false positive and false negative number compared to 
other NS1 RDTs.

Dengue Secondary Data
Dengue data in 2017 were taken from Padasuka, Neglasari and 
Sukajadi PHCs. The data were based on clinical and laboratory 
examinations such as the number of leucocytes, hematocrit, 
thrombocytes and hemoglobin level. These data were used for 
comparing the data before and after NS1 implementation.

Statistical analysis
The collected data was analysed using an independent t-test with 
RStudio Desktop version 1.1.463 to test the significance of NS1 
RDT implementation at the PHC.

Early verification of suspected dengue outbreaks allow for early 
public health response, leading to the initiation of appropriate 
clinical care [3]. A previous study showed that dengue virus was 
responsible for a significant percentage of Acute Febrile Illnesses 
(AFI) in an adult and children population in West Java, Indonesia. 
A wide range of clinical severity was observed with most infections 
resulting in asymptomatic disease [7]. As the clinical presentation of 
dengue is nonspecific, simple RDTs provide opportunities for point-
of-care diagnosis [8].

The diagnosis of dengue can be done by virus isolation, by 
serological tests, or by molecular methods. Acute infection with 
dengue virus is confirmed when the virus is isolated from serum 
or autopsy tissue specimens, or the specific dengue virus genome 
is identified by Reverse Transcription-Polymerase Chain Reaction 
(RT-PCR) from serum or plasma, cerebrospinal fluid, or autopsy 
tissue specimens during an AFI [9]. However, diagnosing dengue 
remains a major challenge in some developing countries, including 
Indonesia, due to the complex sample processing and the need for 
specialised laboratories for confirming the diagnosis. In Indonesia, 
the annual reported dengue cases are usually based on the results 
from hospital instead of from Primary Health Centres (PHC, also 
called puskesmas). PHCs can not diagnose the patients with 
dengue fever or DHF due to the lack of laboratory facilities or 
NS1 RDT [10]. A definitive laboratory test such as rapid point-of-
care test is advantageous, especially in the primary care setting. 
Among several techniques available for dengue diagnosis, the 
immunochromatographic rapid tests have been increasingly used 
in some countries to detect dengue virus (DENV) [11]. For example, 
ordering a DENV NS1 antigen assay (NS1 RDT) within the first week 
of symptom onset is one of the initial investigations recommended by 
the Ministry of Health Singapore for dengue infections [12], because 
RDTs based on DENV NS1 antigen testing can be conducted 
fairly rapidly, and at a lower cost [13]. A report from Vietnam even 
described a novel approach where dengue serotyping by RT-PCR 
could be done using the RNA recovered from NS1 RDT, making 
RDT at the primary care a great prospect for the collection of 
epidemiological data and public health interventions [14].

DENV RDT can have drawbacks. A study found that DENV RDT 
had low sensitivity for the diagnosis of dengue infection [15]. In 
that study, DENV RDT did not increase the accuracy of DENV 
diagnosis and was not helpful in deciding which children required 
critical care admission. Nonetheless, other groups proved that 
RDTs were good diagnostic tools [16,17]. We are of the opinion 
that RDT would be important in confirming dengue cases in the 
resource-limited regions in Indonesia and thus allowing a rapid and 
more-focused outbreak response, along with the simultaneously 
prevention methods such as community outreach, mosquito 
prevention/control, and clinician awareness.

Unfortunately, the use of dengue RDTs is still rare at first level of 
health care provider. This is especially important when there is a 
National Health Insurance (NHI) policy on gradual health service in 
Indonesia which had been running since 1st January 2014. The NHI 
was program built which is based on universal coverage system 
with the aim that all people could get access to healthcare services 
without cost prohibition [18]. Inside the program, a health care 
referral system is implemented in phases based on the medical 
needs. With this gradual referral system, the participants should 
visit the primary health facilities first to get the reference for the 
healthcare services. The secondary or tertiary care can only be 
given if the participants have the reference from PHC [19]. Thus, 
the first level of health care provides an important role as the main 
gate of patients with the hope that most of the health problems and 
services needed are solved there. PHC as the first level of health 
facility which has more strategic role and advantages compared to 
family doctors and private clinics in supporting the implementation 
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Results
There were 239 patients with acute fever who reported to the 
Padasuka, Neglasari and Sukajadi primary health centres, but two 
patients refused to join the research. A total of 237 blood samples 
from patients were collected, from March until September 2018. 
Fifty-one samples out of 237 were positive with the rapid NS1 
antigen test. Padasuka PHC had the highest number for the test as 
shown in [Table/Fig-2]. The percentage of NS1 positive for Padasuka 
PHC, Neglasari PHC, and Sukajadi PHC are 49.02%, 29.41% and 
21.57% respectively.

[Table/Fig-2] shows that there were no reports of dengue cases at 
each PHC in the year 2017, as they heavily relied on the results of 
routine blood analysis after day 3 of fever and never used DENV 
NS1 antigen test. In contrast, after implementation of the NS1 RDT 
in 2018, we began to see the increasing number of reported cases 
in these aforementioned PHCs. Therefore, the number of dengue 
cases comparison between year 2017 and 2018 showed significant 
value (p<0.05) for each PHC; Sukajadi (p=0.01), Neglasari (p=0.01) 
and Padasuka (p=0.03). It is to be noted that we found no significant 
differences on the dengue secondary data of before and after the 
implementation of NS1 RDT.

lesser-trained health workers or laboratory staff. However, many 
RDTs must be stored in a dry environment and at cool temperatures, 
possibly also requiring the use of cold chain (2°C to 8°C) [27,28]. 
This has been shown to be somewhat problematic when the PHC 
lack the facility or when there were power outage, possibly resulted 
in damaged kit. This possibility was kept minimal in our study.

Our study is the first of its kind that implemented NS1 RDT and 
assessed its use at the PHC in Indonesia. Dengue cases should be 
handled based on the region of outbreak, by early diagnosis and 
prompt treatment [25] which is very effective approach in controlling 
infectious diseases [28]. RDT is suitable and important for early 
diagnosis.  Limited access to health services and limited ability of 
doctors to enforce early diagnosis of dengue cases contribute to 
the time delay for patients before they start to seek for treatment. In 
Indonesia the sufferers try several drugs before or right after the first 
visit to the doctor. If the illness gets worse, they visit the doctor who 
had treated the undiagnosed illness the first time. In some cases 
patients are then referred to higher centres for further examination 
[29]. As a result of the time delay in diagnosis, a person who has a 
dengue virus in his body becomes a very effective source (foci) of 
the disease outbreak [30]. When a case is detected and promptly 
treated, it cannot act as a source of further infection and thus will 
prevents the occurrence of an outbreak in the region. This is an 
active strategy to prevent and control dengue.

Recently, the NHI system in Indonesia introduced a policy that 
decentralised health services from hospitals or advanced health 
facilities. Within the new policy whose goal is to improve services 
for the participants of NHI, medical services must be carried out 
gradually according to medical needs and findings with the PHC or 
puskesmas as the first door of Indonesian healthcare system.

Being the first door, the quality of primary health facilities is crucial 
and affects the success of future NHI programs. The lack of good 
facility in the PHC had resulted in the phenomenon of hospital being 
overcrowded and delay in dispersing treatment, especially when 
the demand for health services increased as the community was 
more supported by the NHI. This is what the government wants 
to eliminate and avoid in the future [31]. A study had proved that 
primary care helps in preventing illness and death. The PHC, under 
study, was associated with a more equitable distribution of health 
service in populations [32].

limitation
The long distance of transport for blood samples might have 
increased the risk of false negative due to sample lysis. It is also 
to be noted that we did not perform further confirmation by the 
nucleic acid testing for dengue nor for other causes of fevers like 
Chikungunya, Zika or Rickettsia. Interestingly, we found that the 
adherence of doctors and PHC officers to carry out or enforce 
the serial routine blood tests to diagnose dengue worth further 
investigation, especially in the lack of RDT or laboratory facility.

Conclusion
The use of dengue RDT at government PHC can prevent dengue 
from becoming more severe, reducing the number of hospital 
admissions, reducing the cost of dengue surveillance and eventually 
can cut the economic burden of the disease. Therefore, it is strongly 
suggested that the government should make a policy which supports 
the use of NS1 RDTs at the PHC for early detection of dengue 
infection; as the primary health care centres are the spearheads of 
the government program in improving Indonesian public health.
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[Table/Fig-2]:	 Positive dengue case at each PHC from March-September in 2018.

Discussion
This study found that the implementation of DENV NS1 antigen 
test (NS1 RDT) was crucial for early dengue detection in patients 
with acute fever at the PHCs and RDT gave significant impact 
of reported cases number. The NS1 test could detect dengue 
infection in patients with acute fever (1-4 days) from this study, 
and this was in accordance with other study which also showed 
that DENV NS1 antigen test showed the highest positivity on days 
1-3 [24,25].

We used strict criteria of fever (for example, 1-4 days of fever) in 
recruiting the patients, however, our study detected dengue for 
below 50% of the fever cases. As the previous study by  Pal S et 
al., [26] using InBios NS1 RDT showed 98.8% sensitivity for primary 
infection and 83.5% sensitivity for secondary infections, we ruled 
out the secondary dengue infection for insensitivity of the RDT in 
this study.

Kosasih H et al., reported that serotypes DENV-1, DENV-2, 
DENV-3 and DENV-4 were dominant in West Java, where 
Bandung City resided [23]. Moreover, the study by Pal S et al., 
that used retrospective samples from South America showed 
that the sensitivity of the RDTs ranged from 71.9%-79.1% while 
the sensitivity of the ELISAs varied between 85.6-95.9%, using 
virus isolation as the reference method [26]. It is to be noted that 
we did not perform virus isolation as the reference method in this 
study. Therefore, our lower number of dengue detection cannot be 
compared directly to the theoretical sensitivity of the RDT used, as 
the percentage of detection in this study was based on the number 
of fever cases.

RDTs are simple to perform and require little laboratory infrastructure. 
Therefore, they are suitable for use in resource-limited settings, by 
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