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Abstract 
Background:  
The aim of this assessment was to determine the level of accessibility of DBS 
collection kits in health facilities supported by Federal Government of Nigeria 
funded NCAPS project in Abia State and the factors affecting it.   
Methods and Findings:  
Data were collected through cluster review meetings with health facilities focal 
persons who managed this product between July 2016 and April 2017. Data 
was collected using Combined Report and Receipt Form (CRRF). All sites 
reported stock out of DBS collection kits during March-April 2016 review 
period. The stock out was caused by expiry resulting from poor inventory 
management practice.  
Conclusions:  
DBS collection kits stock out impacted collection of dry blood spots for early 
infant diagnosis of HIV for at least two months. Sample collection 
discontinuations due to stock out of kits increases risk of late commencement in 
care or death. 
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INTRODUCTION 
Mother-to-child transmission of HIV is the most significant source of HIV infection in young children. 
The transmission of human Immunodeficiency Virus may be through breastfeeding, or during 
pregnancy, labour or delivery (De Cock, Mbori-Ngacha & Marum, 2000). Based on research by WHO, 
MTCT transmission rates range from 15% to 45% when there is no intervention 
(WHO/UNICEF/UNFPA/UNAIDS 2004; WHO 2006), while the rate can be reduced to less than 5% 
when appropriate interventions occur during pregnancy, labour, delivery and breastfeeding (De Cock, 
Mbori-Ngacha, & Marum, 2000; Nduati et al., 2000). 230 000 HIV-positive pregnant women in Nigeria are 
estimated to be at risk of infecting their babies in the absence of suitable intervention. The Federal 
Government of Nigeria, in partnership with development partners, is coordinating an aggressive 
response by scaling up prevention of maternal-to-child transmission (PMTCT) programmes (PEPFAR, 
2014). 
In the last few years, a combination of early infant diagnosis of HIV-infection with maternal antiretroviral 
treatment and a few weeks of antiretroviral prophylaxis for the baby have drastically lessened the 
morbidity of the virus and enhanced the quality of life of several infants infected with HIV (Benjamin, 
Jeffrey & Dhayendre, 2014; Ghadrshenas et al., 2013; Nyandiko et al., 2010). Study by Violari et al. 2008, 
revealed that early infant diagnosis of HIV infection and early antiretroviral treatment decreased infant 
mortality by 76% and HIV progression by 75%.  
Early discovery of HIV infection status in exposed infants has been recognized as the initial step towards 
enhancing pediatrics HIV/AIDS care in developing nations. Rapid tests using conventional HIV testing 
kits are not suitable in the early detection of infected infants since antibodies of mothers are transferred 
through the placental and would be detected in children’s blood up to when they are 18 months (Ceffa et 
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al., 2012; Jennifer & the Committee on Pediatric AIDS, 2007). To avert unpleasant outcomes, it is 
important then to implement molecular early infant diagnosis of HIV-1 infection for the detection of HIV-
DNA to ascertain the actual status of infection in the infant and in the end, start the antiretroviral 
treatment (Ceffa et al., 2012; Jennifer & the Committee on Pediatric AIDS, 2007; Watzinger et al., 2004).   
The amplification of the viral genome by Polymerase Chain Reaction (PCR) is the standard for early 
diagnosis of HIV infection in infants (Ceffa et al., 2012). In Nigeria, there are few PCR laboratories, 
consequently, hub and spoke method of sample transfer is used for the early infant diagnosis program. 
The health facilities in the thirty-six (36) states of the federation and Federal Capital Territory are linked 
to designated PCR laboratories. The dry blood spot (DBS) specimens are collected using the DBS 
collection kits at the spokes sites and transported to a central PCR testing hub at interval by a designated 
focal person while results are promptly transmitted from the labs via short message services to the spokes 
sites upon completion of the assay. This system has been largely successful since the inception of early 
infant diagnosis program, however, staff expertise in sample collection, lack of essential instrument and 
logistical cost of sample transfer are some of the issues that has impacted overall performance.   
Dry blood spot (DBS) have significantly simplified HIV testing in exposed infants by streamlining all 
aspects of sample collection, storage, and transport (Schulze, Schmidt, Kohlmüller, Hoffmann, & 
Mayatepek, 2003; AlDirbashi et al., 2006; De Wilde, Sadilkova, Sadilek, Vasta, & Hahn, 2008) and has 
improved access to infant diagnosis in resource constrain settings. The process allows non-invasive 
sampling for infants since limited drops of blood are required for each sample (Behets, Kashamuka, & 
Quinn, 1992; Uttayamakul et al., 2005; Patton et al., 2007; Rollins, Little, Mzolo, Horwood, & Newell, 2007; 
Workenesh, Schuurman, & Paxton, 2007; Creek et al., 2008). Collection of dried blood samples are easy 
and can be stored at room temperature, even in tropical zones, without loss of test sensitivity. The DBS 
can also be sent unrefrigerated in sealed envelopes by post (Hamers, Smit, Stevens, Schuurman & Rinke 
de Wit, 2009), provided the specimens have been methodically dried and are stored with desiccant 
(Bertagnolio, Parkin, Jordan, Brooks, & García-Lerma, 2010). 
An early diagnosis is required to guide treatment, ascertain prognosis and assess interventions. The aim 
of this evaluation was to find out accessibility of dry blood sample collection kits in health facilities 
providing HIV/AIDS services in Abia State through the NCAPS project funded by Federal Government 
of Nigeria.  
 
METHODOLOGY  
There are three hundred and fifty (350) health facilities providing HIV/AIDS services in Abia State 
through the NCAPS project funded by Federal Government of Nigeria. In Nigeria, the inventory control 
system in place for the HIV/AIDS program is the force ordering maximum-minimum inventory control 
system with two months’ review period. The maximum has been set at four (4) months of stock while the 
minimum at two (2) months of stock.  
As one of the commodities used in HIV/AIDs program, the health facility stock levels of DBS collection 
kits are expected to fall within four and two months respectively. If the level of stock is more than four 
months of stock, it means the system is over-stocked i.e., keeping more than it is desired to keep. On the 
other hand, if the level of stock is less than two months of stock, it means the system is understocked and 
will soon experience danger of stock out. 
For this assessment, the stock level for the respective review periods under analysis (July/August 2016, 
Sept/Oct 2016, Nov/Dec 2016, Jan-Feb 2017 and March-April 2017) can be known by evaluating 
individual review periods, the data of which were reported from 1 – 7th day of the month following the 
review period. 
Cluster review meetings employing quantitative data collection methodologies were conducted at the 
end of each review period with the health facilities. Two Pharmacists working at the State Logistics 
Management Coordination Unit (LMCU) and 34 HIV/AIDS M&E Officers working at the seventeen 
Local Government Area of Abia State participated in the data collection. All three hundred and fifty 
health facilities providing HIV/AIDS services were the source facilities of the study. Stock on hand and 
consumption data were collected from inventory control cards and HIV testing worksheet using Federal 
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Government of Nigeria approved Combined Report, Requisition Form (CRRF) Report for HIV Rapid test 
kits. The CRRF is a bi-monthly report used by the health facilities in generating request for resupply of 
commodities.  
After the data was manually checked for completeness and consistencies, it was entered and analyzed in 
an excel worksheet. The data analysis involved reading through the data sheet to identify outliers. The 
data was cleaned up immediately upon contacting the heads of the health facilities where outliers were 
identified. Once data clean-up was concluded, the average monthly consumption for the respective 
review periods was calculated by summing monthly consumption numbers for the two months and 
dividing the total by two. When the AMC was calculated, some answers were found to have more than 
one decimal. The AMC were rounded off to the nearest whole number since a portion of the product 
cannot be distributed (USAID|DELIVER, 2011).       
In calculating the stock on hand for the respective review periods, a summation was made of all physical 
inventories across the entire NCAPS supported health facilities. Even though the product is supplied 
from the State Central Medical Stores to the health facilities, the physical inventory at the State Central 
Medical Stores at the end of the respective review periods were not included in this study since the 
research is focusing at the stock level at the health facilities.  
Once the AMC and the stock on hand were assessed, the months of stock for the respective review 
periods was calculated by dividing the stock on hand with the average monthly consumption.  
 
RESULTS 
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Review Periods SOH AMC MOS 

July-Aug 16 1,015 43 23.6 

Sept-Oct 16 1,181 51 23.2 

Nov-Dec 16 324 17 19.1 

Jan-Feb 17 399 25 16.0 

March-April 17 0 0 0.0 

 
DISCUSSION   
In this evaluation conducted in Abia State, Nigeria, it was found that all the studied health facilities were 
affected by stock-out of DBS collection kits during March-April 2017 review period. The casual factor that 
was documented on the CRRF reports was expiry of all batches of the product in the state. There was also 
in-country stock out of this product within March-April 2017 as requisition of DBS collection kits from 
the health facilities were not filled by the State Central Medical Store during March 2017 last mile 
delivery to the health facilities.  
The assessment also revealed that even though health facilities control their inventory using maximum-
minimum stock inventory control system, frequent over stock of DBS collection kits was reported 
between July 2016 and Feb 2017. This might be associated with the relatively low usage rate that was 
exacerbated by lack of sufficient training of the health facilities personnel. It was also observed that for 
these periods that inventory levels were above the maximum level; stock on hand of this product at the 
various health facilities were inconsequential to be considered for redistribution to other adjoining states 
since huge resource will be required to affect reverse logistics from the health facilities to the State Central 
Medical Store, from where it will be redistributed to other states.  
Since awareness of one’s HIV status is the entry point for all HIV care and treatment services, stock-outs 
of DBS collection kits will impact negatively on the success of the HIV program especially in relation to 
access to and retention in care. Stock out of this product put babies born to HIV positive mothers at risk 
since the positive ones will not be detected on time. Late detection increases risk of disease progression 
and death, hampers progress towards universal access, and diminishes the credibility of HIV/AIDS 
programs and inadvertently putting the public health in danger (Eyerusalem et al., 2016). So, to prevent 
this kind of interruption, there should be efficient supply chain system. Effective supply chain 
management and inventory control would help to avoid or at least minimize stock-outs, losses due to 
unnecessary expiry, and ensure that the desired products are always available in adequate quantity 
(USAID|DELIVER, 2011).       
 
LIMITATIONS 

100% reporting rate was not achieved in any of the periods reviewed. However, the reporting rate for the 
entire periods reviewed exceeded 90% benchmark approved by Federal Government of Nigeria. 
 
CONCLUSION  

Consistent and continuous supply of DBS collection kits is crucial for the success of HIV programme in 
Nigeria. This assessment suggests that stock-out of DBS collection kits may have affected early infant 
diagnosis program in the state. This discontinuation of dry blood spots collection from exposed babies 
may have significant impact on retention in care, since HIV positive mothers may be reluctant to 
undertake a follow up visit to the health facilities due to; economic reasons, long distance journey that 
may have to be covered to access the health facilities, uncertainty about future availability of the product. 
It is crucial that strategies to overcome future stock out of DBS collection kits be considered by NCAPS 
and the health facilities to avoid products stock-outs and their consequences. The assessment suggest 
training for the health facilities focal persons with special emphasis on DBS sample collection and 
inventory management. This will minimize wastages of the kits.   
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