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The goal of this study was to compare the two operational platforms 
(Biocentric and Roche CAP/CTM) in the country to assess their degrees of 
concordance in order to avoid interruptions in the virological follow-up of 
people living with HIV (PLHIV) in Côte d'Ivoire. HIV1 RNA viral load (VL) of 
182 plasmas were measured by means of the 2 platforms in the CeDReS 
laboratory. The comparison was made by concordance, Bland-Altman (BA) 
and the appreciation of clinical differences between the measured VL. The 
proportions of suppressed viral loads (76% and 75%) were similar on the 2 
platforms. The mean VLs were 3.43 and 3.66 Log10 /mL respectively on 
CAP/CTM and Biocentric. According to BA, the bias was 0.23 Log10 in favour 
of Biocentric and the correlation coefficient of agreement (0.922) was poor. 
The Kappa coefficients of 0.846 at the detection thresholds and 0.878 at the 
viral suppression threshold indicated a near perfect level of agreement. 
Clinically significant differences (> |0.6|) were observed between clinically 
equivalent VL, with no influence on management. Biocentric and CAP/CTM 
had good agreement but the power of agreement was low. Clinical 
differences were not significant, however by interchanging these platforms, 
communication between biologists and clinicians is useful. 
 
Keywords: HIV1 RNA VL, biocentric, Roche CAP/CTM, concordance, clinical 
difference  

 
 
 
 
 
 
 
 
 
 

 
INTRODUCTION 
 
The Human Immunodeficiency Virus (HIV) pandemic is a 
major public health issue worldwide, particularly in Africa. 
Globally, 37.7 million [30.2- 45.1 million] people were 
living with HIV in 2020. (UNAIDS, 2021). West and Central 
Africa is the third most affected region in the world 
(UNAIDS, 2021), with Côte d'Ivoire, the second most 
affected   West  African  country  (after  Nigeria),  having   a 

prevalence of 2.9% in the adult population (CIPHIA, 2017). 
The major pathophysiological event during this infection 

is viral replication, and the resulting virions destroy the 
cells of the immune system, mainly TCD4 lymphocytes. 
Currently, molecular biology quantification of plasma viral 
RNA, also known as viral load (VL) has emerged as the gold 
standard  test  for   assessing  the  level  of  viral   replication  
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Table 1. Main characteristics of the 2 platforms (Generic HIV Viral Load, 2020; Roche Molecular Diagnostics, 2021) 
 
 Generic Viral Load (Biocentric) CAP/CTM v2.0 ® 

(Roche Molecular Systems) 
Target region LTRs (Long Terminal Repeat) LTRs (Long Terminal Repeat) + GAG gene (gene 

coding for HIV surface proteins) 
Detection threshold 390* copies/mL (2.59 Log10 copies/mL) 20 copies/mL (1.3 Log10 copies/mL) 
Testing 250 µL 1000 µL 
Specificity HIV-1 Group M, subtypes A to H HIV-1 Group M subtypes A to H 
Linearity 165 to 5,106 copies/mL (2.21 to 6.69 Log10 copies/mL) 48 to 10,106 copies/mL (1.68 to 7 Log10 

copies/mL) 
Accuracy Standard deviation at 5.3 Log10 copies/ml = 0.22 Log10 ; 

Standard deviation at 2.9 Log10 copies/ml = 0.17 Log10 

Standard deviation at 6.333 Log10 copies/ml = 
0.10 Log10 ; 

Standard deviation at 2 Log10 copies/ml = 
0.10Log10 

Duration 3 hours (extraction + amplification) for 72 samples 8 hours (extraction + amplification) for 63 
samples 

Type of sample Plasma collected on anticoagulants (EDTA or sodium citrate) Plasma collected on anticoagulants (EDTA) 
 

*The detection limit applied in our laboratory is 100 copies/mL (2 Log10 copies/mL) 

 
 
 
(WHO, 2016). Therapy involves controlling viral replication 
with antiretroviral (ART) molecules to promote immune 
restoration. Thus, the main objective of treatment is to 
make plasma VL undetectable. However, VL quantification 
is still not widely available in Africa, mainly because of its 
cost and the lack of laboratory equipment, especially in 
rural areas. In order to make the VL accessible routinely, 
Côte d'Ivoire has benefited from the support of various 
donors who have enabled the acquisition of 4 types of VL 
measurement platforms, namely the Biocentric open 
platform and the closed platforms ROCHE COBAS 
Taqman/COBAS AmpliPrep (CAP/CTM), NucliSens and 
Abbott m2000. Among them, only 2 types are functional: 
Biocentric (Generic HIV Viral Load) and Roche (Molecular 
Systems: COBAS® TaqMan® HIV-1 Test). Since VL 
measurement is essential for verifying the achievement of 
the 3rd objective 90 of the global objective of HIV 
elimination (VL suppressed in 90% of people living with 
HIV (PLHIV) under ART), the supply of VL should not be 
interrupted. Thus, in case of unavailability of one of the 
platforms, particularly due to stockout of reagents or 
equipment maintenance parts, common in the country 
during this period of the COVID-19 pandemic, these 
platforms should be interchangeable in order to guarantee 
the continuity of virological monitoring of PLHIV. The aim 
of this study was to compare these two platforms to verify 
the concordance of the VLs they measure and to assess the 
clinical relevance of the differences between these VLs.  
 
 
MATERIALS AND METHODS 
 
MATERIALS 
 
Viral load measurement platforms 
 
This study was performed on the 2 platforms used for the 
measurement of   HIV VL  in  our laboratory,  the  Centre  for 

Diagnostics and Research on AIDS and other Infectious 
Diseases (CeDReS). These were the COBAS® 
AmpliPrep/COBAS® TaqMan 48 (CAP/CTM) HIV-1 Test, 
Version 2.0; Roche Molecular Diagnostics) and the 
Biocentric® (Generic HIV Viral Load) platforms. 
 
Technique and reagents 
 
The main characteristics of these 2 platforms given by the 
manufacturers are presented in Table 1. 

In order to improve the monitoring of PLHIV, we 
evaluated and validated a lower HIV1 RNA viral load 
detection threshold for the Biocentric platform, which is 2 
Log10 copies/mL. For this purpose, we tested successive 
dilutions of the last point of the Biocentric Viral Load (E3) 
kit standard range and retained the viral load of the 
dilution (E/5) as the threshold value of the assay. As the E3 
point has an average VL of (2.7 Log10 copies/mL), its 1/5 
dilution has an average VL of (2 Log10 copies/mL). 
 
METHODS 
 
Biological specimens and sample selection 
 
We worked on plasma from venous blood samples collected 
from EDTA tubes. Over a period of 3 months, 2 aliquots of 
plasma were taken and stored at -80°C for each sample 
received at CeDReS for the measurement of HIV1 RNA VL as 
part of the routine virological monitoring of PLHIV under 
ARV treatment.  

The method comparison was performed on 184 samples 
from the 419 collected.  

The selection was made in such a way that the VL 
quantities cover the entire measurement interval. In the 
routine practice of our laboratory, the VL is measured 
either on Biocentric or on CAP/CTM v2.0 depending on the 
circuit of origin of the sample. This routine measurement 
was the 1st VL  of   the  sample. Based  on  this 1st  result,  the  
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Table 2. Frequency of VL levels on the two platforms 
 

Viral load (Log10 copies/mL) CAP/CTM (F) Biocentric (F) 
Undetectable 93 (51.10%) 103 (56.59%) 
[1.3 - 2[ 17 (9.34%) NA 
[2- 3[ 27 (14.84%) 36 (19.78%) 
[3 - 4[ 11 (6.04%) 11 (6.04%) 
≥ 4 34 (18.68%) 32 (17.58%) 

 
 
 
study samples (n=184/419) were selected on both sides 
and retested on the other platform. Thus, the VL of each 
study sample was measured on the 2 platforms from the 2 
aliquots made. Samples that did not have VL results on both 
platforms were excluded from the study. These were 
invalid results on one of the 2 platforms. 
 
Methods of biological analysis 
 
The CAP/CTM v2.0 platform is a fully automated closed 
system that quantifies HIV-1 RNA by reverse transcription 
followed by real-time polymerase chain reaction (qRT-PCR) 
in human plasma. RNA extraction from samples is 
automated using the COBAS®AmpliPrep (CAP) instrument. 
The COBAS® TaqMan Analyzer (CTM) allows reverse 
transcription of the extracted RNA into complementary 
DNA (cDNA), followed by amplification and detection of 
this cDNA. 

The Biocentric® platform is an open system quantifying 
HIV-1 RNA by qRT-PCR in human plasma. In our laboratory, 
RNA extraction from samples is semi-automated using 
nucleic acid extractors (ARROW Nordiag® and Hain®). The 
retro transcription of the extracted RNA into 
complementary DNA (cDNA) and the amplification and 
detection of this cDNA is done on open analyzers (Abi 
Prism 7500 Fast and Quant Studio 5 Dx). 

In our laboratory, the 2 platforms are part of the same 
external quality assessment (EQA) program and give 100% 
satisfactory results for each of the panels we receive. 
Moreover, the open platform was set up in 2002 and has 
been participating in this EQA program since 2009. The 
Roche platform was acquired in 2013 and has been 
participating in this program since then. 
 
Statistical analysis 
 
The results were analyzed using NCSS statistical software 
(Utah, USA). Statistical significance levels were set at 0.05 
and clinical differences were set at ±0.6 Log10 copies /mL. 
VL results were expressed as mean ±standard deviation.  

The Kappa coefficient obtained with the NCSS software 
was used to evaluate the diagnostic concordance between 
the 2 platforms, on the one hand, at the detection threshold 
of the kits (detection threshold = 1.30 Log10 copies/mL for 
the CAP/CTM v2.0 platform and 2 Log10 copies/mL for the 
Biocentric platform) and, on the other hand, at the viral 
suppression threshold (3 Log10 copies/mL). In accordance 
with World Health Organization (WHO) guidelines, 

virological success or viral suppression has been defined as 
a VL < 3 Log10 copies/mL. The scale established by Landis 
and Koch from the coefficients Kappa values (1977) was 
used to describe the quality of agreement between the 
results obtained on the 2 platforms.  

For VL above detection limits, Bland-Altman (BA) 
analysis (Altman and Bland, 1983) and Lin's concordance 
correlation coefficient (Lawrence and Lin, 1989) were used 
to study the agreement between the 2 platforms. The BA 
analysis evaluates the mean difference between the results 
of 2 methods and estimates the limits of agreement within 
which 95% of the differences lie (interval within which 
95% of the differences between the results of the 2 
methods lie). Since the maximum acceptable difference in 
clinical practice is ± 0.5 Log10 copies/mL, we used the 
threshold of ± 0.6 Log10 copies/mL to avoid critical 
interpretation on the limits values. The applicability of the 
BA was verified by the Shapiro-Wilk test. Lin's correlation 
coefficient of concordance (CCC) (pc) evaluates the strength 
of the agreement between 2 measurements of the same 
variable. It quantifies the differences between the abscissa 
points (method 1 results) and the ordinate points (method 
2 results) and the 45° line representing perfect agreement. 
To assess the degree of agreement, we compared the lower 
bound of the 95% confidence interval of Lin's CCC 
calculated with the scale proposed by McBride (McBrid, 
2005).  
 
 
RESULTS  
 
Among the 184 samples in the study, 2 gave an invalid 
result on one of the 2 assays, one on CAP/CTM v2.0 and the 
other on Biocentric.  

The samples were drawn from subjects of average age 
46,09±8,95 years old and the gender distribution was 
29,83% (n=54) male and 70,16% (n=128) female.  

The distribution of VL quantification by the 2 platforms is 
presented in Table 2. The proportion of patients with 
suppressed viral load 76.37% versus 75.27% and those 
with unsuppressed viral load 23.62% versus 24.72% 
respectively on Biocentric and CAP/CTMv2.0 were similar 
on both platforms. 
 
Evaluation of the strength of agreement between the 2 
platforms for detectable VL values 
 
This  step of  the concordance evaluation was performed on 
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Figure 1: Distribution diagram of the differences between the CAP/CTM v2.0 and Biocentric platforms. 

 
 
 
77 samples that had detectable VL on both platforms. The 
means VL for the 2 platforms were 3.43±1.25 Log10 /mL on 
CAP/CTM and 3.66 ±1.22 Log10 /mL on Biocentric. 
The normality of the distribution of differences, a condition 
for the applicability of BA, was verified and accepted (p = 
0.975) by the Shapiro-Wilk test (Figure 1). The graph of the 
differences according to BA is shown in Figure 2. BA 
analysis revealed a bias of 0.23 (± 0.44) Log10 copies/mL in 
favour of Biocentric and the 95% [-0.63 to 1.08] Log10 
copies/mL range of limits of agreement was wide compared 
to the clinically acceptable threshold (± 0.6 Log10 
copies/mL). Lin's correlation coefficient of agreement ρ 
was 0.922 [0.88 to 0.94]. According to the criteria proposed 
by (McBride. 2005), this level of agreement was poor. 
 
Evaluation of the diagnostic agreement at the threshold 
of detection and viral suppression between the 2 
platforms  
 
We evaluated the distribution of VL according to the 
detection threshold of the 2 platforms on one hand (Table 
3) and according to the WHO viral suppression threshold 
on the other hand (Table 4). So, taking into account the 
detection threshold of the 2 platforms, the Kappa 

coefficient was 0.846 indicating a near perfect level of 
agreement according to the criteria proposed by Landis and 
Koch (1977) (Table 3). Regarding to the WHO viral 
suppression threshold, the Kappa coefficient was 0.878 
indicating a near perfect level of agreement according to 
the criteria proposed by Landis and Koch (1977) (Table 4). 
 
Clinical relevance of VL differences 
 
Efficiency of the 2 Log10 RNA copy threshold of the 
Biocentric kit  
 
Of 23 VL between 100 and 390 copies/mL on Biocentric, 3 
(13.04%) were undetectable, 17 (73.91%) had a detectable 
CV between 100 and 390 copies/mL and 3 had a VL > 390 
copies/mL on CAP/CTM v2.0. Thus, the reduction of the 
threshold from 390 to 100 copies made it possible to give a 
numerical result for 73.91% of presumed undetectable VL 
at the threshold of 390 copies/mL. 
 
Clinically significant differences between VLs 
 
Four (2.19%) patients had a VL suppressed on CAP/CTM 
but not suppressed on Biocentric. Of  the 103  patients  who  
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Figure 2: Bland Altman mean difference analysis between CAP/CTM v2.0 and Biocentric 
platforms (n=77) 

 

Mean Diff (red line) = bias or average of measurement differences between Biocentric and CAP/CTM v2.0 (value: 0.23 
Log10 copies/mL).  
Dotted line = zero deviation.  
Blue lines = 95% limits of agreement.  They have ordinates (-0.63 Log10 copies/mL and 1.08Log10 copies/mL).  

 
 

Table 3. Distribution of undetectable VL diagnoses made by the 2 platforms 
  

  
Biocentric VL (Log10 copies/ml) 

threshold: ˂ 2 Total 
  Detectable Undetectable 
CAM/CTM VL (Log10 
copies/ml) threshold: ˂ 1.3 

Detectable 77 12 89 
Undetectable 2 91 93 

Total 79 103 182 

 
 

Table 4. Distribution of suppressed VL diagnoses performed by the two platforms 
 

    Biocentric VL (Log10 copies/ml) Total 
    Virological success Virological failure 
 CAM/CTM  VL (Log10 
copies/ml) 

Virological success 135 4 139 
Virological failure 4 39 43 

Total 139 43 182 

 
 
 
had undetectable VL (<2 Log10 copies/mL) on Biocentric, 
91 (88.35%) were also undetectable (<1,3 Log10 
copies/mL), 5 (4.85%) had detectable VL but < 2 Log10 
copies/mL, 5 (4.85%) had VL between 2 Log10 and 3 Log10 
copies/mL and 2 (1.94%) had VL ≥ 3 Log10 copies/mL on 
CAP/CTM.  The  difference  was  clinically  significant  for  7 

patients (6.79%). 
Among the 36 who had VL between 2 and 3 Log10 

copies/mL on Biocentric, 4 (11,11%) had VL < 1,3 Log10 
copies/mL, 12 (33.33%) had VL between 1,3 and 1,99 Log10 
copies/mL (99 copies/mL), 18 (50%) had VL between 2 
and  3 Log10  copies/mL  and  2 (5.55%)  had  VL  ≥  3 Log10  
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copies/mL on CAP/CTM v2.0. The difference was therefore 
clinically significant in 5.55% of cases. 

Among the 43 patients with unsuppressed VL (≥ 3 Log10 
copies/mL) on Biocentric, 4 (9.30%) had suppressed but 
detectable VL and 39 (90.7%) had unsuppressed VL on 
CAP/CTM. The difference was clinically significant in 9.30% 
of cases. 

Overall, there were 18/182 subjects for whom the 
difference between the 2 VL measurements exceeded 0.6 
Log10 copies/mL in absolute value. Also, the VL were higher 
on CAP/CTM v2.0 for 3/182 (1.64%) subjects and for the 
others (15/182) they were higher on Biocentric (8.24%). 
Moreover, these VL concerned 9 suppressed VL on the 2 
platforms, 8 unsuppressed VL on the 2 platforms and 1 VL 
suppressed on Biocentric but unsuppressed on CAP/CTM 
v2.0. These differences, although clinically significant, only 
affected the diagnosis and therefore the management of 
only 1 patient.  
 
 
DISCUSSION 
 
This study compared the Biocentric HIV viral load kits and 
the Roche CAP/CTM48 HIV-1 Test, Version 2.0 to assess the 
equivalence of their results. Lack of viral laod measurement 
equipement is an issue wich interest particularly resources 
limited settings. So data from the literature are relatively 
few. 

The proportion of patients with suppressed viral load 
(76.37% versus 75.27%) on Biocentric and CAP/CTM 48 
was similar. This result is similar to that (73.7%) reported 
by the CIPHIA survey in 2020 (CIPHIA, 2017) among adults 
under ART in Côte d'Ivoire.  

BA analysis revealed a systematic difference of 0.23 Log10 
copies/mL in favor of VL measured on Biocentric. This 
result was similar to those of Avettand-Fénoël et al. (2019) 
who reported a systematic difference of 0.4 Log10 
copies/mL in favour of Biocentric. The range of 95% limits 
of agreement of [-0.63 to 1.08] Log10 copies/mL was wide 
compared to the clinically acceptable threshold (+/-0.6 
Log10 copies/mL); similar result to those of Kerschberger 
et al. (2018) in Swaziland who reported 95% limits of 
agreement of [-1.15 to 1.08] Log10 copies/mL despite a 
systematic difference of -0.03 Log10 copies/mL. The level of 
agreement of the Lin ρ concordance correlation coefficient 
was poor. Thus, the 2 platforms were not in satisfactory 
agreement. This result could be explained by the difference 
of the 2 platforms in the ability to quantify the different 
strains of HI V-1. Indeed, Avettand-Fénoël et al. (2019) 
showed that the CAP/CTM v2.0 platform underestimated 
the CRF02_AG strain, the preponderant HIV-1 strain (˃ 
80%) in Côte d'Ivoire (Toni et al., 2002; 2003). The study 
by Bourlet et al. (2011) indicated a variable risk of VL 
estimation error or discordance between 4 platforms 
depending on the HIV-1 strain and the overall disparity was 
higher for CRF02_AG than for B strains. The genetic 
diversity of HIV-1 subtypes may present a challenge in 
monitoring   PLHIV  with   non-B subtypes  (Damond et al.,  

 
 
 
 
2007; Gueudin et al., 2007; Scott et al., 2009; Swanson et al., 
2005). Indeed, probes and primers are designed from 
subtype B HIV-1 genome (majorly in developped 
countries), but HIV-1 diversity is increasing worldwide 
(Rouet et al., 2011; Luft et al., 2011; Peeters et al., 2010).  

However, a discrepancy between 2 analytical methods in 
clinical biology is acceptable if it does not alter the 
diagnosis. Thus, we evaluated the agreement between the 2 
platforms at the threshold of viral suppression (3 Log10 
copies/mL) and the Kappa coefficient obtained was 0.878 
indicating an almost perfect level of agreement. For all VL 
levels, the differences were clinically significant for less 
than 10% of the measurements. Overall, the difference 
between the 2 VL measurements was clinically significant 
(> 0.6 Log copies/mL absolute value) for 18 patients with 
higher VL on CAP/CTMv2.0 for 3/182 (1.64%) subjects and 
higher on Biocentric for the others (15/182; 8.24%) This 
distribution was similar to that reported by Avetand et al. 
(2019). These 18 cases involved 9 suppressed VL on both 
platforms, 8 unsuppressed VL on both platforms and 1 
suppressed VL on Biocentric but unsuppred VL on 
CAP/CTM v2.0. These differences, although clinically 
significant, only influenced the diagnosis of virological 
failure, hence the caring of only 1 patient. The study by 
Kerschberger et al. (2018) showed more significant 
discordance, but also the impact of handling variability 
factors by comparing the results of 2 laboratories. The 
training and experience of the handlers reduced the 
discrepancies between the VL measurements on these 2 
platforms. 
 
 
Conclusion 
 
For the measurement of VL, the Biocentric and CAP/CTM 
platforms presented good concordance despite of a small 
bias. So, they could be exchanged without altering the 
diagnostic capacity for the patient. However, the clinical 
and biology teams must be in contact for exchanges and 
decision-making for an optimal caring of PLHIV. 
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