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Abstract
Background  Sub-Saharan African countries have a high burden of viral hepatitis and poor access to screening and care. The 
aim of this study was to evaluate the feasibility and acceptability of using the plasma separation card (PSC) for viral hepatitis 
B and C screening among people living with HIV (PLHIV) in Cameroon and Uganda.
Methods  This is a cross-sectional study carried out between 05/2021 and 03/2023 including 192 PLHIV in Cameroon 
(n = 104) and Uganda (n = 88). Basic sociodemographic variables and whole blood samples were collected. Adequate filling 
with blood of PSCs was used to determine feasibility together with participant responses to questions on acceptability. A 
logistic regression model was carried out to assess the relationship between PSC acceptability and factors of interest.
Results  70% of participants reported PSC as an acceptable viral hepatitis screening tool, and it was significantly more 
accepted in Uganda than Cameroon (100% vs. 43.2%, p < 0.001). Similarly, 75% of PSCs had at least one spot sample 
filled and were viable for analysis, 99% were correctly filled in Uganda and 53.4% in Cameroon. Reported ease of method 
performance (aOR: 24.77 95% CI 2.97-206.42, p = 0.003) and reduced collection time (aOR: 3.73 95% CI 1.26–11.04, 
p = 0.017) were associated with greater odds of PSC acceptance. HBsAg + and anti-HCV + prevalence were 11.1% and 
1.0%, respectively.
Conclusions  In spite of country differences, overall, the PSC was reported as a feasible and acceptable viral hepatitis testing 
method. Acceptability and feasibility of the method must be explored in heterogeneous target communities and qualitative 
research to better understand country-specific barriers and facilitators should be carried out.
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1  Introduction

Infections caused by the hepatitis B virus (HBV) and C 
virus (HCV) affect an estimated 290 million and 58 million 
people, respectively, around the world [1, 2]. In sub-Saharan 
Africa (sSA), HBV infection is endemic and the burden of 
HCV is also substantial [3]. The World Health Organiza-
tion (WHO) estimates that 6% of the African population is 
HBsAg + and that HCV prevalence varies between 1% and 
2% [2]. In Cameroon, the seroprevalence of HBV varies 
between regions, but a systematic review reports a pooled 
prevalence of 11.2% in the country [4]. Similarly, the over-
all pooled prevalence of anti-HCV antibodies has been 
found to be as high as 6.5% [4–6]. In Uganda, a systematic 
review describes a pooled HBV prevalence of 8.5% [7].

Persistent HBV or HCV infection can cause chronic 
inflammation of the liver, leading to fibrosis, cirrhosis 
and/or hepatocellular carcinoma. These infections caused 
1.1 million yearly deaths between 2016 and 2021 [2], and 
are responsible for more than half of all liver cancer cases, 
the second biggest cancer cause of mortality in Africa [3]. 
Co-infection of viral hepatitis with HIV can accelerate sig-
nificant liver fibrosis progression [8, 9]. Given its significant 
burden on health worldwide, the WHO set out to eliminate 
viral hepatitis as a public health threat by 2030 [10], by 
diagnosing 90% of viral hepatitis B and C cases.

To appropriately address viral hepatitis infections, 
adequate and timely diagnosis is needed. In low-resource 
settings, like in sSA, the lack of diagnostic infrastructure 
represents a major obstacle to viral hepatitis screening, 
therefore most HBV or HCV infections remain undiag-
nosed. Screening for HBV and HCV infection is carried out 
by assessing in serum or plasma for the presence of hepatitis 
B surface antigen (HBsAg) or anti-HCV antibodies (anti-
HCV) followed by HBV-DNA and HCV-RNA detection if 
positive in the prior samples, respectively. However, viro-
logical tests are often inaccessible, limiting the access to any 
hepatitis services and thus denying proper disease manage-
ment, including treatment, to a large proportion of patients. 
To overcome diagnostic challenges and facilitate HBV and 
HCV diagnoses in sSA, the dried blood spot (DBS) testing 
method can be employed. This method allows for greater 
facility in transportation and storage of samples and can be 
collected through fingerstick capillary whole blood [11, 12].

WHO guidelines encourage the use of DBS testing for 
HBV and HCV in regions that lack infrastructure or exper-
tise for venous blood collection [13]. The performance of 
the DBS method has been previously validated in low and 
middle-income countries [14–17]. However, there is little 
evidence on its real-world implementation, feasibility, and 
patient acceptability. This is particularly the case for the 
plasma separation card (PSC), a DBS screening tool which 

further allows for the separation and stabilization of plasma 
from whole blood obtained through a blood draw or capil-
lary blood via a filtration layer. The PSC currently has Euro-
pean (Conformité Européenne, CE) approval for HIV viral 
load and has been used in African settings for HIV viral load 
monitoring since 2017 [18, 19]. The PSC is a potential tool 
to help increase viral hepatitis testing and diagnoses in sSA. 
However, when reviewing the literature, only two of the 
more than 40 published reports of different viral hepatitis 
testing programs were from Africa [17], and only one [20] 
considered acceptability and feasibility of a rapid detection 
point-of-care test.

Studies involving the patient perspective and experi-
ence are lacking in sSA and there is a need to engage with 
patients when studying the feasibility of viral hepatitis test-
ing strategies and methods. The objective of this study was 
to evaluate the feasibility and acceptability of using the PSC 
for viral hepatitis screening among PLHIV in Cameroon 
and Uganda.

2  Methods

This is a cross-sectional study to evaluate the feasibility and 
acceptability of utilizing the PSC for viral hepatitis (HBV 
and HCV) testing in two sub-Saharan African countries 
which took place between May 2021 and March 2023. Test-
ing in Kampala, Uganda, took place between 21 May and 4 
June 2021 and testing in Yaoundé, Cameroon, was delayed 
until 14 March−23 March 2023 due to the COVID-19 pan-
demic, which restricted the ability for part of the study team 
to travel to provide training for the implementation of the 
study [21]. Patients attending HIV clinics for regular care 
in Kampala and Yaoundé were consecutively invited to par-
ticipate in this study and were offered screening for HBV 
and HCV utilizing a sample (420µL) collected via capillary 
whole blood by trained nurses utilizing the plasma separa-
tion card (Roche Diagnostics, California) until the target 
number of 100 participants per site was reached. Inclusion 
criteria included being aged 18 or greater and receiving HIV 
care at one of the participating centres. Exclusion criteria 
included having a known viral hepatitis diagnosis and being 
too ill to participate. Selection of the study sites were based 
on previous and ongoing collaborations between the study 
team in addition to the availability of Roche Diagnostics 
platforms in the respective countries and facilities. All par-
ticipants who tested positive in the study were informed of 
their status and referred to appropriate liver care specialists 
for follow-up.
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2.1  Procedure in Uganda

People attending Kiruddu National Referral Hospital (Kam-
pala) for routine HIV care once per week (Fridays) were con-
secutively invited to participate in the study. After informed 
consent, samples were collected on the PSC from capillary 
whole blood and were allowed to dry for a minimum of 4 h, 
following the manufacturer’s protocol. Participants received 
a reimbursement for their transportation costs to attend the 
hospital. Samples were collected by trained laboratory staff, 
labelled with patient identifiers, dried for four hours using 
the drying rack, packed and transferred at the end of the day 
to the Central Public Health Laboratory (CPHL). Uganda 
has a centralized reference testing laboratory for viral hepa-
titis where all serology and molecular analyses were car-
ried out. HBsAg and anti-HCV were determined with the 
COBAS®e411 platform (Roche Diagnostics) and all reac-
tive samples were then analysed for HBV-DNA and HCV-
RNA on the COBAS® 4800 (Roche Diagnostics).

2.2  Procedure in Cameroon

People attending the Central Yaoundé I Hospital (Yaoundé) 
for routine HIV care every day (Monday−Friday) were con-
secutively invited to participate in the study. Samples were 
collected on the PSC from capillary whole blood and were 
allowed to dry for a minimum of 4 h, following the manu-
facturer’s protocol. Participants received a reimbursement 
for their transportation costs to attend the hospital. Samples 
were transported twice during the two-week period to the 
Hematology Laboratory of the University Teaching Hospi-
tal of Yaoundé (CHUY). Serology tests for HBsAg and anti-
HCV were determined with the COBAS®e411 platform 
(Roche Diagnostics) at CHUY. Reactive samples were then 
shipped to the Liver Pathology Unit at Vall d’Hebron Hospi-
tal Universitari (Barcelona, Spain) for HBsAg confirmation 
and further molecular analysis (HBV-DNA and HCV-RNA) 
on the COBAS® 6800 (Roche Diagnostics) platform.

2.3  Sociodemographic Information and Risk Factors

The sociodemographic variables collected were age, sex, 
ethnic group, number of people living in the same house-
hold, and level of education. Questions on herbal medicine 
use were collected in addition to possible risk factors for 
viral hepatitis infection, including recent hospitalization, 
prior surgery or blood transfusion, incarceration, and hav-
ing tattoos or traditional scarring. Knowledge and history of 
previous testing of HBV and HCV were collected, in addi-
tion to self-reported HBV vaccination status (See Annex I).

2.4  PSC Sample Extraction

Dried blood spot testing obtained from dried plasma sam-
ples with the PSC were collected by placing 140µL of fin-
gerstick-collected whole blood onto special filter paper with 
three spots (420µL maximum volume) and were left to dry 
for a minimum of four hours. The PSC has an RNA stabilizer 
embedded in the card, reducing target degradation in the 
sample as compared to standard DBS papers. The PSC has 
demonstrated stability at 45ºC and 85% humidity combined 
for 28 days with additional desiccant added to the samples 
[18]. Once samples were received at the respective labora-
tories, viable blood spots were removed from the PSC using 
dressing forceps and processed following the established 
protocol for serological or molecular testing. For testing of 
HBsAg or anti-HCV (serology), the dried plasma samples 
were eluted and incubated at 37ºC with 600 µL of diluent 
(Elecsys universal diluent) overnight (at least 8 h) prior 
to being loaded onto the respective platforms (COBAS® 
e411) [22]. Following the HIV PSC method sheet, nucleic 
acids from the PSC were extracted for molecular testing 
and individual dried plasma spots were removed from the 
cards and incubated at 56ºC with 950 µL of specimen pre-
extraction reagent (Roche®) for 10 min at 1000 rpm on a 
preheated thermoshaker and later loaded on the COBAS® 
4800 and 6800 systems for nucleic acid extraction, amplifi-
cation, and detection in accordance with the instructions for 
plasma using the 500 µL processing volume option.

2.5  Acceptability and Feasibility

Participants were asked about the acceptability of this test-
ing method, the level of pain experienced, the preferred 
sample collection duration, and their likelihood to recom-
mend this sample collection method to others on a 5-point 
Likert scale. Acceptability was defined as the proportion of 
participants who ranked the method as “very acceptable,” 
“acceptable,” or “somewhat acceptable” on a 5-point Lik-
ert scale. Satisfaction was defined as the proportion of par-
ticipants who reported being “very satisfied”, “satisfied”, or 
“somewhat satisfied” with the PSC method. Low level of 
pain was defined as “not at all painful”, “somewhat painful” 
or “neither painful or not painful” on a 5-point Likert scale 
in comparison to those who responded “somewhat painful”, 
and “very painful”. Feasibility was defined as the number of 
PSC samples for which at least one spot was correctly filled 
and an analysis could be performed. Laboratory personnel 
at each respective laboratory were responsible for determin-
ing and reporting the number of PSCs with adequately filled 
blood spots and with the required volume (n = 3 spots and 
140 µL each). Duration of time (minutes) it took to collect 
the blood sample was collected as a continuous variable by 
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2.8  Data Visualization

Box and whisker plots with the interquartile range were 
created to represent the time (minutes) for PSC sample 
collection.

2.9  Ethical Considerations

This study received ethical clearance from the Ethical Com-
mittee of the Hospital Clínic de Barcelona, Barcelona, 
Spain (n. HCB/2020/1119), from Makerere University 
School of Medicine Research and Ethics Committee, Kam-
pala, Uganda (n. Mak-SOMREC-2021-64), and the Joint 
Institutional Review Board for Animal & Human Bioeth-
ics (JIRB) of the University of Yaoundé I (UYI), Yaoundé, 
Cameroon (n. BTC-JIRB2022-030). This study was per-
formed in accordance with relevant guidelines and regula-
tions. All participants provided informed written consent. 
Study information sheets and informed consent forms were 
available in English, French, and Luganda.

2.10  Patient and Public Involvement

Patients or the public were not involved in the design, or 
conduct, or reporting, or dissemination plans of our research 
at this time.

the trained nurses performing the blood sample collection in 
both HIV clinics.

2.6  Outcomes

The primary outcomes of the study were feasibility, defined 
as the number of PSCs with at least one spot filled and that 
were able to be utilized for analysis, the overall acceptabil-
ity of capillary whole blood sample collection with the PSC, 
and how many patients were provided with their results.

2.7  Statistical Analyses

Standard descriptive statistics were used to report results 
generally. Mean, standard deviation and Student’s t-test 
were used for quantitative variables and frequency and chi-
squared test were used for qualitative variables where the 
level of significance was set at < 0.05. A logistic regres-
sion model was run to explore the factors contributing to 
PSC acceptability. To assess the relationship between PSC 
acceptability and factors of interest (reported pain, reported 
easiness of the procedure, and reported procedure time), we 
used logistic regression models to generate adjusted odds 
ratios (aORs). The model for acceptance was adjusted for 
gender, age, and education. The level of significance was 
set at < 0.05, and data were analysed using Stata, version 16.

Fig. 1  Proportion of participants 
reporting acceptability, recom-
mendation, and satisfaction 
with the plasma separation card 
(PSC), overall and by country 
(n = 192)
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Overall
(N = 192)

Cameroon
(N = 104)

Uganda
(N = 88)

Sex N % N % N %
Male 75 39.9 33 31.7 42 47.7
Female 113 60.1 67 67 46 52.3
Age
Mean 44.83 (± 11.26) 48.38 (± 10.90) 40.63 (± 10.23)
18–92 13 6.8 4 3.9 9 10.2
30–39 55 28.7 19 18.3 36 40.9
40–49 56 29.2 32 30.8 24 27.3
50–59 43 22.4 31 29.8 12 13.6
≥ 60 25 13 18 17.3 7 8
Ethnic group
Bamileke 24 12.6 24 23.3 - -
Ewondo 17 2.1 17 16.5 - -
Eton 4 2.1 4 3.9 - -
Etong 4 2.1 4 3.9 - -
Beti 4 2.1 4 3.9 - -
Ganda 48 25.1 - - 48 54.6
Nyoro 11 5.8 - - 11 12.5
Soga 5 2.6 - - 5 5.7
Nyakale 5 2.6 - - 5 5.7
Toro 6 3.1 - - 6 6.8
Other 68 35.6 50 48.5 18 20.5
No. children
Mean 3.47 (± 2.40) 3.49 (± 2.34) 3.45 (± 2.46)
0–2 57 38.8 22 36.1 35 40.7
3–5 67 45.6 26 42.6 41 47.7
6–10 20 13.6 12 19.7 8 9.3
> 10 3 2 1 1.6 2 2.3
No. people living in the same household
Mean 4.38 (± 2.55) 5.15 (± 2.70) 3.62 (± 2.16)
1–3 people 78 44.6 28 32.2 50 56.8
4–6 people 63 36 33 37.9 30 34.1
7–10 people 28 16 21 24.1 7 8
> 10 people 6 3.4 5 5.8 1 1.1
Education
No education 17 8.9 13 12.6 4 4.6
Primary education completed 73 38.2 39 37.9 34 38.6
Secondary education completed 82 42.9 39 37.9 43 48.9
University (bachelor) completed 14 7.3 8 7.77 6 6.8
Vocational training completed 1 0.5 0 9 1 1.1
University (master or higher) completed 4 2.1 4 3.9 0 0
Previous incarceration
Yes 27 14.2 0 0 27 31.4
No 163 85.8 104 100 59 68.6
Traditional tattoo or scaring
Yes 12 6.2 7 6.74 5 5.7
No 176 93.6 93 89.4 83 94.3
Prior surgery
Yes 9 4.7 2 1.9 7 7.9
No 181 95.3 100 98 81 92.1
Hospitalization in past 2 years
Yes 15 7.9 6 5.8 9 10.3
No 176 92.2 98 94.2 78 89.7
Herbal medicine use

Table 1  Key sociodemographic and potential risk factors of study participants, n = 192
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HCV-RNA negative. All participants were informed of their 
status and those who were HBsAg positive were referred to 
liver care.

Overall, most participants had heard of HBV or HCV 
before (153, 80.5%). Knowledge of HBV in Cameroon was 
higher than in Uganda (87.3% vs. 72.7%, p = 0.012), while 
knowledge of HCV was lower overall, and particularly in 
Cameroon (52.2% in Cameroon vs. 63.6% in Uganda). Par-
ticipants in Cameroon more frequently reported having been 
tested for HBV and HCV before, in comparison to those in 
Uganda (45.1% vs. 9.1% for HBV and 53.5% vs. 0% for 
HCV, respectively).

3  Results

A total of 192 participants were included (88 in Uganda 
and 104 in Cameroon). The majority of them were female 
(113, 60.1%) with a mean age of 44.8 years (± SD ± 11.3), 
and had completed up to secondary school (101, 52.9%) 
(Table 1). All participants reported an HIV diagnosis, with 
the median year of diagnosis being 2013 (IQR = 2010–
2018), and all were receiving antiretroviral therapy (ART) 
at the time of study participation. The overall HBsAg prev-
alence was 11.1% (95% CI 6.9–17.5) and 1.0% for HCV. 
Similar HBV prevalences were observed in Cameroon and 
Uganda, respectively (10.7% vs. 11.4%), and all participants 
had undetectable HBV-DNA levels. Cameroon reported 
two (3.5%) anti-HCV positive cases, of which, both were 

Fig. 2  Level of self-reported ease 
utilizing and PSC from “not at 
all easy” (1) to “very easy” (5), 
overall and by country (n = 192)

 

Overall
(N = 192)

Cameroon
(N = 104)

Uganda
(N = 88)

Yes 54 28.4 19 18.6 35 39.8
No 136 71.6 83 81.4 53 60.2
Hepatitis B vaccination
Yes 13 6.8 7 6.7 8 9.1
No 163 84.9 81 77.9 80 90.9
Not sure 16 8.3 16 15.4 0 0
Previously tested for HBV
Yes 54 28.4 8 9.1 8 9.1
No 128 67.4 80 90.9 80 90.9
Not sure 8 4.2 0 0 0 0
Previously tested for HCV
Yes 54 28.7 54 53.5 0 0
No 127 67.6 40 39.6 87 100
Not sure 7 3.7 7 6.9 0 0
*Missing values not reported here

Table 1  (continued) 
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in Uganda (1.1%) and 12 participants in Cameroon (14.5%) 
(Fig. 3).

3.3  Feasibility

Overall, 74.5% (N = 143) of PSCs had at least one spot sam-
ple filled and were viable for analysis. Only one sample of 
the total 88 samples collected in Uganda did not have any 
of the three blood spots correctly filled, thus 99% (N = 87) 
of the samples collected on the PSCs included at least one 
filled blood spot able to be utilized for analysis, whereas 
53.4% (N = 56) samples collected in Cameroon included at 
least one filled blood spot. Further, among the PSCs col-
lected (N = 143), 84 (58.9%) of them were adequately col-
lected by healthcare workers (HCWs) and had all three 
viable spots completed. In Uganda, attaining three viable 
spots was seen in 73% (N = 64) of samples in comparison to 
19.2% (N = 20) in Cameroon (Fig. 4).

The mean sample collection duration was 21 min (IQR: 
8–30), however the mean duration of time it took to collect 
samples was 30.5 ± 1.4 min in Cameroon vs. 9.8 ± 1.1 min 
in Uganda (p < 0.001) (Fig.  5). 33.5% (N = 61) of partici-
pants reported that blood sample collection should take less 
than 30 min (between 20 and 30 min), and 66.5% (N = 121) 
reported that the PSC should take less than 20 min.

3.4  Logistic Regression

After adjustments in the logistic regression exploring fac-
tors contributing to PSC acceptability, reported easiness 
of method performance (aOR: 24.77 95% CI 2.97-206.42, 
p = 0.003) and reduced sample collection time (aOR: 3.73 
95% CI 1.26–11.04, p = 0.017) (Table  2) were associated 

3.1  Acceptability

Overall, nearly three quarters of respondents (129, 70%) 
reported that the PSC was an acceptable tool for viral hepa-
titis screening. The PSC was significantly more accepted 
in Uganda compared to Cameroon (100% vs. 43.2%, 
p < 0.001) and similarly, participants were more likely to 
recommend the PSC for viral hepatitis screening in Uganda 
than Cameroon (100% vs. 54.4%, p < 0.001). Over four-
fifths of the participants (153, 85%) reported being satis-
fied with the PSC sample collection method. Nine out of ten 
Ugandan participants (78, 89.8%) reported the highest level 
of satisfaction with the PSC in comparison to 8.7% (N = 8) 
in Cameroon (Fig. 1). When asked if, in the future, they are 
given the option to receive testing by PSC, venepuncture 
or RDT, the majority (91, 50.3%) reported preferring PSC 
collected by capillary blood followed by RDT (42.5%). 
Differences in the choice of testing were observed between 
countries, with 64.8% of Ugandan respondents preferring 
the PSC for future testing in comparison to 36.6% of par-
ticipants in Cameroon.

3.2  Sample Collection Ease

Similar trends were observed when participants evaluated 
the ease of utilizing the PSC; 39.5% (N = 71) considered the 
PSC to be an “easy” or “very easy” collection method, of 
which 65 participants were Ugandan and six were Camer-
oonian, corresponding to 73.9% and 6.5% of their respec-
tive populations (Fig. 2).

In terms of pain, most participants (58.8%) reported “not 
at all” (60, 33.9%) or “somewhat painful” (44, 24.9%). Fur-
ther, a total of thirteen participants (7.34%) described the 
method as “very painful”, corresponding to one participant 

Fig. 3  Level of self-reported 
pain utilizing the PSC from “not 
at all” (1) to “very painful” (5), 
overall and by country (n = 192)
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filled and were viable for analysis and acceptability by users 
of the tool and was higher in Uganda (100%) in comparison 
to Cameroon (43.2%), suggesting that further research is 
needed in Cameroon to understand why this was the case.

Studies evaluating the use of standard DBS are well 
described in the literature for viral hepatitis and HIV, par-
ticularly in LMICs. To our knowledge, no real-world studies 
evaluating the PSC for HBV have been carried out in sSA. 
One study carried out by the Foundation for Innovative New 
Diagnostics (FIND) evaluating samples obtained with the 
PSC for HCV RNA quantification had clinical sites in four 
countries: Cameroon, Georgia, Greece, and Rwanda but 
were all analyzed in a central laboratory in Australia with 
samples obtained through standard phlebotomy and finger-
stick to compare [23]. Our study found that two-thirds of the 
samples collected with the PSC fulfilled quality standards 
and were viable for analysis with at least one out of three 
spots filled, although this was substantially less in Camer-
oon than in Uganda.

These results reporting feasibility differ from studies 
evaluating standard DBS collection, particularly in other 
African settings. For example, one study in Zambia reported 
that 98% of DBS samples collected by non-medical person-
nel for HIV viral load monitoring were done so correctly 
[24]. The differences observed between the two countries in 
our study warrant further analysis given that each country is 
made up of a heterogeneous population with varying HCW 
personnel, infrastructure, climate, and ethnic groups. Differ-
ences observed in our study point out the necessity to evalu-
ate and assess potential external factors contributing to the 
feasibility of DBS testing with the PSC in resource-limited 
settings, despite very successful reported results in certain 
settings, such as Uganda and Zambia, with regular DBS.

Regarding the acceptability of utilizing PSCs, given that 
no other study reporting it currently exists in the published 

with greater odds of PSC acceptance. Reported pain did not 
significantly decrease odds of PSC acceptability (p = 0.686).

4  Discussion

This was the first study evaluating the feasibility and 
acceptability of using the plasma separation card (PSC) for 
viral hepatitis screening among PLVIH in Cameroon and 
Uganda. Overall, 74.5% of the samples had at least one spot 

Fig. 5  Box and whisker chart of 
average time to complete the PSC 
sample collection by country, 
n = 143

 

Fig. 4  Plasma separation card sample viability, by country
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Cameroon particularly, 60% of participants reported blood 
sample collection should take less than 30 min. Therefore, 
lower rates of acceptability observed in Cameroon may be 
due to an external factor not directly measured within this 
study.

Further, reported easiness of the method by participants 
was also found to be associated with greater odds of accep-
tance. However, reported pain was not observed to have a 
significant association. These results suggest that the expe-
rienced pain may not have been a limiting factor to consid-
ering the PSC as an acceptable blood collection method for 
viral hepatitis testing. The participants’ attitudes towards the 
procedure, such as fear, potentially conditioned by their pre-
vious experiences on blood extraction procedures, may have 
been contributing factors to reporting the grade of easiness 
of the PSC method.

Increasing knowledge on viral hepatitis and its conse-
quences may contribute to increased acceptability. Knowl-
edge of HBV in Cameroon was high overall, and higher 
than knowledge of HCV. However, despite being aware of 
the infections, overall, testing for both HBV and HCV was 
low. This drop-off from knowledge to testing uptake may 
be due to the fact that testing for viral hepatitis is paid for 
out of pocket by patients, making it inaccessible to most, 
despite being engaged in regular HIV care. Despite engage-
ment with the health system for treatment of their HIV, 
referrals to liver specialists were provided those who were 
HBsAg positive in order to ensure proper monitoring of the 
liver. The median year of diagnosis and treatment initiation 
was 2013, suggesting that antiviral treatment may have sup-
pressed HBV-DNA levels (given that none had detectable 
levels on PSC); however, elimination of the risk of liver 
disease progression among those who are co-infected is not 
eliminated [30, 31] and therefore, ensuring linkage to liver 
specialist care is essential.

Notably, there was a pooled prevalence of 11.1% of 
HBsAg positivity among those screened and 1% anti-HCV 
positivity, of which both cases were found in Cameroon. 
These data are in line with prevalence data from both coun-
tries, which further reinforce the need for increased viral 
hepatitis testing in these countries. However, it is important 
to note that use of the PSC for viral hepatitis testing was 
used off-label as the PSC currently only has approval for 
HIV viral load quantification.

literature, results cannot be compared to other similar stud-
ies. Acceptability of the PSC overall was 70%, reaching 
100% in the Ugandan setting. This is congruent with the 
existing literature on acceptability of DBS testing in African 
settings, where good acceptability of capillary blood sam-
pling from DBS in comparison to venepuncture is reported 
[25]. When evaluating acceptability of point-of-care (PoC) 
testing for HBV testing in other LMICs, acceptability of 
these strategies, including rapid testing by fingerstick, was 
around 70% as well [20]. This acceptability coverage is sim-
ilar to that reported in other sSA countries for diseases like 
HIV (63-86%) [26, 27] or malaria (64%) [28].

In Cameroon, however, acceptability was substantially 
lower, which could, in part, be a result of the increased 
average sample collection time observed. Consistently, after 
adjustments, reduced sample collection time was associated 
with greater odds of acceptability overall. Despite receiving 
the same training and informational material in each setting, 
additional external factors might have influenced the per-
formance of HCW in each setting, leading to an increased 
extraction time in Cameroon. These factors could include 
individual HCW factors such as years of experience or 
previous experience in capillary blood sample collection, 
along with the level of acquired knowledge resulting from 
the training sessions or factors related to the burden of their 
workload. Further, additional factors include patient level 
factors such as challenging fingers (due to poor circulation 
or calluses) for capillary blood sample obtention that may 
have required sticking more than one finger.

Similarly, rural facilities are often unable to offer ade-
quate “in-service” staff training, and can only afford train-
ing for a reduced number of staff members in large urban 
centers, who later provide cascade training to the rest of the 
team. As reported by Smit et al. [29], that “in-service” cas-
cading of skill is oftentimes of poorer quality and thus not 
as effective. While both settings included in this study were 
found in urban centers, this is important to consider for pos-
sibly scaling up the tool given that this lack of effective and 
standardized training, knowledge, and skills on DBS sample 
collection is likely to be essential in the effective use of this 
method [29].

Despite the increased time in sample collection seen in 
Cameroon, sample collection time was aligned with the over-
all preferences of one third of participants, who responded 
that blood sample collection should take less than 30 min. In 

Table 2  Crude and adjusted odds ratios evaluating plasma separation card (PSC) accepted among study participants in cameroon and Uganda
Acceptability Crude Odds ratio (cOD) P-value 95% Conf. Interval Adjusted Odds ratio (aOR)* p-value 95% Conf. Interval
Reported pain 1.13 0.792 0.46–2.75 1.21 0.678 0.49–3.01
Reported easiness 13.28 0.001 2.74–64.3 24.77 0.003 2.97-206.42
Quicker extraction 
time

4.02 0.008 1.43–11.29 3.73 0.017 1.26–11.04

*Adjusted for gender, age, and education level. Significance set at p < 0.01
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Our study has several strengths, including the standardi-
sation of the PSC across two different settings and the nov-
elty of being the first study evaluating the feasibility and 
acceptability of its use through fingerstick collection among 
users. The PSC is particularly appealing for blood sample 
collection in resource-limited settings given the ability to 
separate plasma from whole blood without the need for 
centrifugation or cold chain storage. However, the study 
has several limitations which need to be taken into account 
when interpreting the results. Firstly, platforms to analyse 
dried plasma samples from PSCs in Cameroon and Uganda 
were limited in-country. Despite Uganda being able to pro-
cess both serological and molecular samples in-country, 
molecular testing in Cameroon needed to be carried out 
outside of the country (in Barcelona, Spain), limiting the 
generalizability of results for real-world settings. Similarly, 
sensitivity and specificity of analysing samples from PSCs 
have been documented, and are high [22], but not 100%, 
making false positives and negatives a concern. Specifi-
cally, HBsAg and anti-HCV sensitivity on PSC has been 
reported to be 98%, with specificity increasing to 100% in 
the case of anti-HCV testing and slightly decreasing to 96% 
for HBsAg [22]. In our study, results were not compared to 
another method (e.g., standard phlebotomy) and test results 
were taken at face value. In those lines, the analysis of Cam-
eroon samples performed in Barcelona revealed a differing 
HBsAg result in one of the six samples, which may be inter-
preted as a false positive. This highlights the importance of 
understanding the sensitivity and specificity of these analy-
ses in further studies and when implementing testing strate-
gies with PoC tests or DBS. Furthermore, the participants 
were PLHIV who, on average, have been on ART since 
2013 and, therefore, the undetectable HBV-DNA docu-
mented among those HBsAg positive in our study could be 
due to viral suppression from long-term ART. Importantly, 
this was a cross-sectional study in two different settings and, 
therefore, the results cannot be generalised to other parts of 
Cameroon or Uganda or to other African countries.

5  Conclusion

Dried plasma samples collected from capillary blood col-
lected on the plasma separation card is an alternative 
method for viral hepatitis testing which this study found to 
be acceptable and feasible in Uganda as compared to Cam-
eroon. Further assessment of potentially determining fac-
tors, such as service delivery infrastructure, HCW training 
and experience, and population predisposition to the method 
should be considered.
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