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ARTICLE INFO Abstract

Dried Blood Spot (DBS) become a most proficient method of sample collection for 
both developed and developing countries. It is most commonly using to collect, store 
and transport sample for serological/immunological test, and pharmacokinetic studies, 
metabolic profiling etc. DBS has become an alternative tool for long-term storage, less 
hazardous and cost-effective method of sample handling. Thus, present study designed 
to investigate the stability of anti-HIV 1 and 2 antibodies in DBS in our environmental 
setting.

Abbreviations: HIV: Human Immunodeficiency Virus; DBS: Dried Blood Spot; STIDH: 
Sukra-Raj Tropical and Infectious Disease Hospital; NHRC: Nepal Health Research Coun-
cil; COI: Cut of Index
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Short Communication
Human Immunodeficiency Virus (HIV) infection appears 

as a global burden to public health. According to World Health 
Organization, in 2017Africa had the highest number of people 
living with HIV infection (25.7 million) and followed by South-
East Asia (3.5 million) [1]. In Nepal the first case of HIV infection 
was diagnosed in 1988. Data in 2016 showed the prevalence of 
HIV infection among adult population in Nepal to be 0.17% [2] 
and as per data of The Joint United Nations Programme on HIV/
AIDS, in 2018 the incidence: prevalence and incidence: mortality 
ratio was reported to be 2.98 and 0.85 respectively [3]. For 
developing countries DBS has been established as an efficient 
technique for sample collection, transportation and storage. Due 
to its effectiveness, it is widely used to store, transport and handle 
samples in developed and developing countries. The use of Dried 
Blood Spot (DBS) may reduce the risks during transportation as 
well as occupational accidents. In developing countries, there 
are limited infrastructure and sophisticated laboratory setup, 
thus samples need to be sent to a higher laboratory for further 
investigation [4]. 

In such condition, DBS is the most appropriate method for 
storage and transportation of specimens. Therefore, we designed 
a pilot study to evaluate the stability of anti-HIV antibody in DBS 
at different temperature including room temperature, 4°C and 
-20°C in our laboratory setting. Descriptive cross-sectional study 
was designed to conduct from April to October 2018. A total of 30 
volunteer participants attending for Anti-Retro Viral Treatment 
at Sukra-Raj Tropical and Infectious Disease Hospital (STIDH), 
Teku were involved. Ethical approval was taken from the Nepal 
Health Research Council (NHRC), Ramshah Path, Kathmandu with 
registration number 353/2018. Witten consent was taken from all 
the volunteer participants. 5ml of venous blood sample was collected 
from patient in tubes without and with ethylenediaminetetraacetic 
acid anticoagulant tubes for anti-HIV 1 and 2 antibody detection 
and DBS preparation. Exact 75 µl of ethylenediaminetetraacetic 
acid blood was transferred to the center of filter paper for DBS 
preparation and stored in different room temperature, +4°C and 
-20°C in triple layer plastic bag (Figure 1).  
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Figure 1: Whatman filter paper for dried blood spot 
preparation.

After 15 days 30 days, 60 days, 90 days interval DBS was 
punched with manual punching machine in an area that is fully 
saturated with blood and elution was performed by using 200 µl 
phosphate buffer saline for overnight at room temperature. All the 
samples were tested by antibody to Human Immunodeficiency 
Virus type 1 and 2 by enzyme-linked immunosorbent assay 
(AUTOBIO, China) assay kit. The detected sensibility, specificity, 
negative predictive value and positive predictive value were all 
detected to be 100% in DBS testing under different temperature 
conditions and time periods. In this pilot study, there was no false 
positive or false negative result were observed. The Cut of Index 
(COI) of antibody after 90 days was similar to the COI observed in 
15 days after storage in different environmental conditions. Various 
studies suggest that DBS can be used for serology/immunological 
testing, nucleic acid, metabolic, drugs and pharmacokinetic studies 
etc [4]. Yassin et al. showed that HIV antibodies in DBS stored in 
high temperature i.e. 45°C and 50°C are stable for 8 and 4 weeks 
respectively when tested by rapid diagnostic kit [5]. 

By using western blotting technique, antibody against HIV 
from DBS can be detected with high sensitivity and specificity 
[6]. Another study suggested that HIV positive samples showed 
positivity when stored at 4°C for 14 years [7]. In addition, DBS 
storage for six months in low temperature i.e. 4°C, -20°C and -70°C 
also showed a stability of HIV antibodies in when compared with 
initial concentration [8]. In DBS, HIV viral RNA and DNA stable for 
one year at -20°C, but at 30°C temperature viral RNA is less stable 
as compared with Proviral DNA [9]. Environmental condition 
directly affects the stability of antibody and nucleic acid of HIV. High 

temperature and humidity during shipment of DBS did not affect 
the HIV viral load [10]. DBS sample can be used as an alternative 
specimen with minimum biohazard risk and transmissible due to 
lose of infectivity of sample in filter paper matrix during drying 
[11]. Chemically pre-treated Whatman FTA filter paper increased 
the safety in handling, stable during shipment and long-term 
preservation of protein and nucleic acid of specimen. Thus, DBS is 
most the efficient method of long-term sample storage in ambient to 
-20°C after 90 days with significant sensitivity and specificity. DBS 
has become an alternative tool for long-term storage of samples for 
developing countries. In addition, DBS requires a minimal invasive 
procedure, less hazardous, easy to transport and cost-effective 
method of sample handling.
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