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trends in South Africa

@ CrpssMark

Background: South Africa has the largest HIV epidemic globally. Despite the scale-up of
antiretroviral therapy, people living with HIV are still presenting with low CD4 counts.

Objectives: This study assessed CD4 trends.

Method: A retrospective analysis of laboratory data from 2013 to 2023 was conducted. Annual
test volumes, the median CD4, and the percentage of specimens with a count < 200 cells/uL
and > 500 cells/pL were reported at the national and provincial levels, and by age and gender.
The percentage change in both CD4 categories between 2013 and 2023 was assessed, and the
CD4 counts per 100000 population reported.

Results: Data are reported for 32154 644 specimens. The overall median CD4 increased
from 396 cells/pL to 473 cells/pL. The percentage of specimens with CD4 counts > 500
cells/pL increased over time but the percentage with CD4 counts <200 cells/uL remained
stable. Men had lower CD4 median and higher percentage of specimens with counts
<200 cells/pL than women. However, the rate of, CD4 < 200 cells/uL decreased from
1411 to 700 per 100000 population; this decrease occurred in all provinces except the
Western Cape.

Conclusion: This study found high percentage of specimens with CD4 counts < 200 cells/uL
despite an increase in median CD4 count. Men had lower CD4 counts than women.

Keywords: HIV; CD4; advanced HIV disease; laboratory data; data repository.

What this study adds: The percentage of specimens with CD4 counts < 200 cells/pL
remained stable over time but the rate of CD4 counts < 200 cells/uL declined. Men had
lower CD4 counts than women.

Introduction

South Africa has the largest HIV epidemic in the world, with 7.7 million people living with
HIV (PLHIV) in 2023.! Of these, 77% of PLHIV are on antiretroviral therapy (ART).
PLHIV are eligible for ART irrespective of age, CD4 count and clinical stage, and should
start treatment within 7 days in the absence of clinical contraindications.? Laboratory
services are essential in establishing baseline clinical evaluations, including HIV status
confirmation and screening for opportunistic infections such as tuberculosis and
cryptococcal disease.? Patients enrolled on ART are monitored using HIV viral load rather
than annual CD4 testing, as per 2023 guidelines.* Additional CD4 testing is only indicated
for patients on cotrimoxazole preventive therapy and those with an HIV viral load
>1000 copies/mL.?*

Since the initial rollout of CD4 testing in 2004, several local (Southern African HIV Clinician
Society and National Department of Health) and international (World Health Organization
[WHO]) guideline changes have been implemented.>**>%7# The 2004 guidelines recommended ART
initiation based on a CD4 count < 200 cells/pL and clinical manifestation of stage III/IV HIV
disease.*” Later guidelines increased the CD4 threshold for ART initiation to 350 cells/pL in 2009
and then to 500 cells/pL in 2013.%° A major shift was made with the 2016 guidelines, recommending
that PLHIV be initiated on ART regardless of CD4 count, that is, Universal Test and Treat (UTT).”"!
Baseline CD4 monitoring was, however, retained for identifying patients at highest risk of opportunistic
infections. Cryptococcal disease is confirmed with a laboratory reflexed cryptococcal antigen (CrAg)
screening test in patients with a CD4 < 100 cells/pL, while ART prioritisation of patients with a

Note: Additional supporting information may be found in the online version of this article as Online Appendix 1.
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CD4 < 350 cells/uL and fast-tracking CD4 < 200 cells/pL
continued.’> The latest 2023 guidelines provided similar
recommendations for CD4 and CrAg reflex testing.® The latter
was introduced nationally in South Africa from June 2017.2%

Diagnostic services in the public sector in South Africa are
provided through a network of testing laboratories operated
by the National Health Laboratory Service (NHLS).™
Following the operational plan for HIV, laboratory services
scaled up dramatically to increase both diagnostic testing
and monitoring of patient safety from 2004 onwards,
specifically for CD4," and later for HIV viral load.’*"” CD4
testing in the NHLS follows an integrated tiered service
delivery model that extends coverage and improves turn-
around time in a cost-effective manner.'®!” In addition,
services have been extended from academic centres to
district and community laboratories to address coverage
gaps and the increased demand for services.'80%

Despite the introduction of UTT, up to half of PLHIV
present with advanced HIV disease (AHD), defined for
adults and adolescents as a CD4 cell count < 200 cells/uL or
a WHO Stage III and IV defining illness.??** The WHO 2017
guidelines recommended that a package of screening,
prophylaxis, rapid ART initiation, and intensified adherence
interventions be offered to PLHIV presenting with AHD.*

Rates of morbidity and mortality among PLHIV are lowest in
those with a CD4 > 350 cells/pL in comparison to those with
a CD4 < 200 cells/pL.2* Local normal CD4 count reference
ranges reported for HIV-negative individuals were
> 500 cells/uL (503-2051). PLHIV newly eligible for ART
with baseline CD4 counts > 500 cells/pL are reported to have
better outcomes than those initiating ART with lower
counts.”® As such, PLHIV with a CD4 count > 500 cells/pL
could be indicative of patients doing well on treatment or
presenting early for treatment initiation, before their immune
systems are compromised.

Comparative CD4 data analysis for selected years (2010/11
and 2014/15), across 52 South African districts, showed a
marked decrease, where > 10% of all specimens tested had a
count < 100 cells/pL.” Additional data using CD4 outcomes
for the last 10 years (2012-2022) were recently reported
locally.® This study showed that even with a 6% decline in
CD4 test volumes between 2013 and 2022, the reduction in
specimens with a count <200 cells/uL was only 2.8%, with a
larger percentage reporting a count > 500 cells/uL.?® The
NHLS data warehouse has collective CD4 specimen data
from 2013 to date that can be analysed to provide important
programmatic insights; highlighting trends and identifying
geographical regions with higher percentage of specimens
with CD4 counts <200 cells /pL than reported nationally.?*%%

Objective

The objective of this study was to describe trends in CD4
counts < 200 cells/uL and > 500 cells/puL between 2013 and
2023 at the national and provincial levels in South Africa.
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Research methods and design
Context

CD4 testing for the study period was offered using the
following platforms: (1) XL-MCL, (2) FC500 MPL/CellMek
and (3) Aquios CL cytometers. These platforms were
supplied by Beckman Coulter (Miami, Florida, United
States) as per the national tender agreements between 2004
and 2023.3% Irrespective of the instruments placed during
the test period, a standardised CD4 PanLeucoGating
protocol was used.’ Given the absence of a national unique
patient identifier, the number of specimens reported will
not correlate to the number of patients. The de-duplication
of laboratory data is possible using a probabilistic matching
algorithm. However, data from 2004 to 2012 are not available
for this iteration, making it difficult to de-duplicate data.

Study design

The retrospective analysis of laboratory data was conducted
for the period between 01 January 2013 and 31 December 2023.

Data preparation

The data extract was provided by the NHLS laboratory data
repository and included the following variables: (1) episode
number, (2) result authorisation date, (3) age (in years), (4)
gender, (5) province, (6) health district, (7) testing laboratory,
and (8) absolute CD4 count. The age and gender are
provided on the request form and captured on the laboratory
information system. The year and month were extracted
from the result authorisation date. The absolute CD4 count
was categorised as < 100 cells/pL, > 100 — < 200 cells/uL,
>200-<350 cells/pL, > 350 —<500 cells /uL, and > 500 cells/
pL. For detailed analysis, predominantly data for CD4
counts < 200 cells/pL and > 500 cells/uL are reported.
Analysis of all CD4 categories across the test period at a
national and provincial level is reported as supplementary
data (Online Appendix 1). Age was categorised as follows:
<5,6-10,11-14,15-24,25-34,35—44,45 - 54, > 55, or
unknown. Gender was labelled as male, female, or
unknown. Age and gender results are only reported at the
national level in this article. The data sets were prepared
and analysed using SAS 9.4 (SAS Institute, Cary, North
Carolina, United States) and Stata SE (StataCorp LLC,
College Station, Texas, United States).

Statistical analysis

The annual number of specimens tested as well as the
median CD4 (with interquartile ranges [IQRs]) were
reported for all ages and for those > 15 years. The percentage
change in the year-on-year number of specimens tested was
also assessed. The number of specimens tested and the
percentage of specimens with a count of <200 cells/pL and
> 500 cells/pL were reported at the national and provincial
levels, as well as by age and gender. The provincial analysis
by calendar year assessed the percentage of specimens
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categorised as < 200 cells/uL and > 500 cells/pL, with the
percentage change between 2013 and 2023 indicated.
Conditional formatting was used with inverse rules applied
for a count <200 cells/pL compared to > 500 cells/pL. The
provincial population mid-year estimates were used to
report the percentage of specimens categorised with a count
< 200 cells/pL per 100000 population for 2013 and 2023,
with the change over time indicated in Equation 1:

CD4 <200

At = [Eqn1]
Provincial Population

X 100000)

Ethical considerations

Ethical clearance to conduct this study was obtained from
the University of the Witwatersrand Human Research
Ethics Committee (Medical) (reference no.: M220163).
Anonymised secondary laboratory data were used.

Results
National analysis

Data are reported for 32154644 CD4 specimens, with the
annual volumes decreasing from 3783437 in 2014 to 2135648
by 2023 (Table 1). The biggest decrease was noted between
2019 and 2020, at 13.4%. Between 2014 and 2019, the
percentage change for the year-on-year number of specimens
tested ranged from —0.4% (2019) to —9.5% (2017). The overall
median CD4 ranged from 396 cells/uL (IQR: 233-581) to
473 cells/pL (IQR: 248-716). The percentage of specimens
with a CD4 < 200 cells/pL was 20.3% overall, ranging from
19.5% (2020 and 2021) to 20.8% (2016 and 2017). The
percentage of specimens categorised as > 500 cells /L ranged
from 34.5% (2013) to 46.9% (2022). For an age of > 15 years,
the annual median CD4 ranged from 387 cells/pL (IQR:
228-563) in 2013 to 467 cells/pL (IQR: 245-706) by 2022.

Supplementary data reporting on extended CD4 categories
indicated a significant decrease in CD4 values > 200 —
< 500 cells/pL from 44.6% in 2013 to 33.7% in 2023 (10.9%
difference), while CD4 < 200 cells/pL remained stable over
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time for counts 100 — 200 cells/pL and < 100 cells/uL, at
around 10% each (Online Appendix 1, Figure 1-Al).

Demographic analysis

Most of the specimens were received from patients aged 25 to
34 years (31.3%), followed by the 35 — 44 age category (28.8%).
Overall, 86.4% of specimens were from those aged 15 to
54 years (Table 2). For the <5,6—10 and 10 - 14 age categories,
the median CD4 was 945 cells/uL, 777 cells /uL and 590 cells/
pL, respectively. Excluding an unknown age and the <5,
6 — 10 and 10 - 14 age categories, the median CD4 ranged
from 405 cells/pL (IQR: 217-612) for the 35 — 44 age category
to 454 cells/pL (IQR: 286-649) for the 15 — 24 category. A
count < 200 cells/uL was reported for 7.0% of specimens for
the < 5 age category, 7.4% for 6 — 10, and 12.0% for 10 — 14.
Excluding specimens with no age reported and <5,6—10 and
10 — 14 age categories, the percentage of specimens with a
CD4 <200 cells/pL ranged from 14.7% (15 — 24) to 22.9% (35
—44). A CD4 count > 500 cells/pL was reported for 77.7% of
the specimens for the < 5 age category, 75.3% for 6 — 10, and
60.5% for 10 — 14. Excluding an unknown age and <5, 6 — 10
and 10 — 14 age categories, the percentage of specimens with
a CD4 > 500 cells/uL ranged from 37.5% (35 — 44) to 43.2%
(15 - 24). A male-to-female ratio of 0.49:1 was reported, with
63.4% of testing performed for female patients. The overall
median CD4 in male patients was 136 cells/uL lower than
reported for female patients. A count < 200 cells/pL was
reported for 29.4% of men compared to 15.9% for women.
A count > 500 cells/pL was reported for 46.4% of women
versus 28.7% for men.

Provincial analysis

Most of the testing was performed in the KwaZulu-Natal
(32.0%), Gauteng (21.0%), and Eastern Cape (10.9%) provinces
(Table 3). The overall median CD4 ranged from 389 cells/pL
(IQR: 207-599) for Gauteng province to 482 cells/pL
(IQR: 297-691) for KwaZulu-Natal. Only the KwaZulu-
Natal and Northern Cape provinces reported a median CD4
above the national value. The provincial levels of CD4
specimens with a count < 200 cells/uL ranged from 14.5%

TABLE 1: Annual analysis of the number of CD4 specimens tested between 2013 and 2023, with the annual percentage change (year on year) reported.

Year Specimens tested YoY change <200 cells/pL > 500 cells/pL All ages 215 years
n % (%) n % n % Median IQR Median QR

2013 3679 464 7.6 761092 20.7 1270101 345 396 233-581 387 228-563
2014 3783437 7.8 2.8 749 879 19.8 1387421 36.7 409 242-598 401 236-581
2015 3573447 7.3 -5.6 729 667 20.4 1325780 37.1 411 237-602 403 232-586
2016 3379793 6.9 -5.4 702017 20.8 1316260 38.9 420 236-619 412 231-604
2017 3057313 6.3 -9.5 635117 20.8 1226483 40.1 425 235-635 417 231-621
2018 2816 065 5.8 -7.9 569 133 20.2 1176300 41.8 435 241-653 427 236-640
2019 2804525 5.8 -0.4 571249 20.4 1169726 41.7 435 239-654 427 235-641
2020 2429891 5.0 -13.4 472615 19.5 1067 302 43.9 452 249-674 444 245-663
2021 2261463 4.6 -6.9 440 067 19.5 1030118 45.6 463 251-694 456 247-684
2022 2233598 4.6 -1.2 446 628 20.0 1048210 46.9 473 248-716 467 245-706
2023 2135648 4.4 -4.4 435478 20.4 982 256 46.0 465 243-706 459 240-698
Total 32154644 100.0 6512942 20.3 12 999 957 40.4 428 240-639 420 236-625

IQR, interquartile ranges; YoY, year on year.
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TABLE 2: Demographic analysis of the number of CD4 specimens tested between 2013 and 2023, with the percentage of specimens with a count of < 200 cells/uL and

> 500 cells/uL reported.

Category Specimens tested <200 cells/pL > 500 cells/pL Median 1QR

n % n % n %
Overall 32154 644 100.0 6512942 20.3 12999 957 40.4 428 240-639
Age category
<5 365 037 1.1 25652 7.0 283796 77.7 945 546-1413
6-10 447 759 1.4 33295 7.4 337038 75.3 777 504-1078
11-14 447 478 1.4 53521 12.0 270536 60.5 590 365-830
15-24 3552512 11.0 523474 14.7 1534 042 43.2 454 286-649
25-34 10055 740 31.3 2025960 20.1 3987487 39.7 424 240-628
35-44 9260065 28.8 2122958 229 3474014 37.5 405 217-612
45 -54 4898213 15.2 1057301 21.6 1901300 38.8 415 228-625
255 2503207 7.8 497 184 19.9 995219 39.8 424 242-633
Unknown 624 633 1.9 173597 27.8 216 525 34.7 375 177-596
Gender
Female 20373796 63.4 3234172 15.9 9452283 46.4 474 284-684
Male 9978 050 31.0 2931734 29.4 2864 345 28.7 338 171-536
Unknown 1802 798 5.6 347 036 19.2 683 329 37.9 417 246-609

IQR, interquartile range.

TABLE 3: Provincial analysis of the number of CD4 specimens tested between 2013 and 2023, with the percentage of specimens with a count of < 200 cells/uL and

> 500 cells/uL reported.

Province Specimens tested <200 cells/pL > 500 cells/pL Median IQR

n % n % n %
Overall 32154644 100.0 6512 942 20.3 12999 957 40.4 428 240-639
Province
Eastern Cape 3515267 10.9 780671 22.2 1346550 38.3 410 223-623
Free State 1686267 5.2 376 867 223 620 406 36.8 401 221-607
Gauteng 6761201 21.0 1636177 24.2 2406757 35.6 389 207-599
KwaZulu-Natal 10304 286 32.0 1493 496 145 4894 299 47.5 482 297-691
Limpopo 2196 534 6.8 524978 23.9 823945 375 401 209-620
Mpumalanga 2908 127 9.0 603 898 20.8 1132504 38.9 417 234-627
North West 2012037 6.3 474919 23.6 739758 36.8 397 211-611
Northern Cape 685679 2.1 141150 20.6 281693 41.4 431 238-649
Western Cape 2085 246 6.5 480786 23.1 754 045 36.2 396 215-601
IQR, interquartile range.
(KwaZulu-Natal) to 24.2% (Gauteng). A CD4 count 2023 was < 2%. Only the KwaZulu-Natal, Limpopo and

> 500 cells/pL was reported for between 35.6% (Gauteng)
and 47.5% (KwaZulu-Natal).

Supplementary data reporting on extended CD4 categories at
the provincial level showed that the percentage of specimens
with a count < 100 cells/pL at the provincial level ranged
from 6.4% (KwaZulu-Natal) to 12.3% (Limpopo) (Online
Appendix 1, Figure 2-A1l). The Western Cape province
reported the highest percentage of specimens with a count
>100-<200 cells/pL (12.3%) compared to 8.1% for KwaZulu-
Natal. For CD4 > 200 — < 500 cells/uL, contributions ranged
from 38.0% (KwaZulu-Natal) to 40.9% (Free State).

Provincial analysis by year

For 2013, the provincial percentage of specimens with a count
<200 cells/uL ranged from 16.8% (Western Cape) to 24.1%
(Limpopo) (Table 4). Between 2013 and 2023, there was a
4.8% reduction in specimens with a CD4 < 200 cells/pL in
KwaZulu-Natal compared to a 10.8% increase in the Western
Cape. A 3% increase was reported for the Eastern Cape.
For the Northern Cape, North West and Gauteng provinces,
the change in a CD4 < 200 cells/puL between 2013 and
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Mpumalanga provinces reported a decline in counts
<200 cells/pL between 2013 and 2023. There were between 31.1%
(Free State) and 37.4% (Western and Northern Cape) of specimens
with a count > 500 cells/pL in 2013, with the most dramatic
increase noted between 2013 and 2023 in KwaZulu-Natal (19.8%)
followed by Mpumalanga (11.7%), Limpopo (11.3%), and the Free
State (10.1%). The Western Cape was the only province to show a
decline of 0.4% in the > 500 cells/uL group.

When analysed with population data for 2013 and 2023, the rate
of specimens classified as a CD4 < 200 cells/pL per 100000
population decreased from 1411 to 700 (Table 5). The provincial
rate of specimens with a count < 200 cells/uL per 100000
population ranged from 611 in the Western Cape to 1742
in KwaZulu-Natal for 2013. Five provinces in 2013 exceeded the
national value. In 2023, the provincial rate of CD4 <200 cells/pL
per 100000 population ranged from 525 in Limpopo to 876 in the
Northern Cape. The biggest change in the rate of specimens with
a count < 200 cells/pL per 100000 population between 2013 and
2023 was noted for KwaZulu-Natal, with a 1042 reduction,
compared to an increase of 32 for the Western Cape. The overall
change in population was 15.3% between 2013 and 2023, ranging
from 3.5% (Eastern Cape) to 24.8% (Gauteng).
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TABLE 4: Provincial analysis of the percentage of CD4 specimens with a count of < 200 cells/pL and > 500 cells/pL is reported, with conditional formatting applied
(green = low value and red = high value for a count < 200 cells/uL, with the inverse applied for the > 500 cells/uL category).

Category Province CD4 specimens with a count of < 200 cells/pL and > 500 cells/pL (%) Change (%)
2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

<200 cells/uL  Eastern Cape 214 21.0 21.8 21.4 221 21.7 224 21.9 23.6 24.6 244 3.0
Free State 223 203 203 217 218 230 24.4 227 238 25.4 23.7 14
Gauteng 236 23.1 245 238 24.7 244 251 244 236 25.0 248 12
kwaZulu-Natal 17.7 159 16.1 16.2 14.8 13.9 132 122 118 116 129 -4.8
Limpopo 241 23.2 238 254 245 233 241 234 234 236 234 -0.8
Mpumalanga 203 21.4 216 22.4 21.9 21.0 218 19.7 182 185 187 -16
North West 217 223 21 23.9 255 243 24.2 24.8 254 250 229 12
Northern Cape 19.4 20.2 205 2255 21.4 205 20.4 20,0 20.7 208 203 0.9
Western Cape 16.8 16.9 18.9 213 234 255 27.8 27.2 275 286 277 1038

>500 cells/uL  Eastern Cape 341 35.6 36.1 39.0 39.2 406 396 409 39.9 40.2 403 62
Free State 36.1 37.1 37.0 381 37.1 35.2 38.7 39.3 39.2 412 10.1
Gauteng - 338 334 36.9 36.1 364 348 36.3 38.8 38.8 39.3 7.4
KwaZulu-Natal 36.9 402 408 429 468 495 513 54.3 567 593 566 19.8
Limpopo 320 348 35.1 34.7 37.0 39.8 392 405 420 437 434 113
Mpumalanga 35.9 34.0 35.0 36.3 37.7 39.9 86 422 460 482 477 117
North West 34.3 34.9 36.9 36.7 354 37.6 373 37.0 37.1 39.1 419 7.6
Northern Cape 374 370 37.8 37.4 398 428 424 444 446 448 456 8.2
Western Cape 37.4 38.9 37.9 38.0 35.9 380 316 329 34.8 36.0 37.0 -0.4

Note: The percentage change between 2013 and 2023 is also reported. The overall national average for < 200 cells/uL was 20.3%, and 40.4% for > 500 cells/pL.

TABLE 5: Provincial analysis of the number of CD4 specimens with a count of < 200 cells/uL expressed as a percentage and a rate per 100 000 population (change between

2013 and 2023 indicated).

Province 2013 2023 Change in
N 3 N 3 <200 cells/pL
Specimens <200 cells/pL Population <200 cells/uL  Specimens <200 cells/pL Population <200 cells/ per 100 000
tested per 100 000 tested ML per lati
. population
n % " % n % population o " % n % 100 000
° ° ° °© ° ®  population
Eastern Cape 410634 11.2 87904 21.4 6912 035 12.8 1272 242742 114 59262 244 7150858 11.5 829 -443
Free State 218451 5.9 48714 22.3 2831904 53 1720 102825 4.8 24404 23.7 3022882 4.9 807 -913
Gauteng 820803 223 193705 23.6 12535773 23.2 1545 445567 20.9 110355 24.8 15639891 25.2 706 -840
KwaZulu-Natal 1065419 29.0 188744 17.7 10836221 20.1 1742 662297 31.0 85283 129 12161867 19.6 701 -1041
Limpopo 274 460 7.5 66223 24.1 5676 599 10.5 1167 142537 6.7 33289 234 6335306 10.2 525 -641
Mpumalanga 350964 9.5 71317 20.3 4273804 7.9 1669 176493 83 33039 187 4984096 8.0 663 -1006
North West 246 839 6.7 53610 21.7 3482672 6.5 1539 131749 6.2 30156 229 4091587 6.6 737 -802
Northern Cape 67510 1.8 13 082 19.4 1201254 2.2 1089 58633 2.7 11839 20.3 1356580 2.2 876 =213
Western Cape 224384 6.1 37793 16.8 6189 842 11.5 611 172805 8.1 47801 27.7 7437324 12.0 643 32
Total 3679464 100.0 761092 20.7 53940104 100.0 1411 2135648 100.0 435478 20.4 62180391 100.0 700 -711
: : reported since 2013.23%33 The decrease in the number of CD4
Discussion P

This study aimed to describe trends in CD4 categories,
specifically those with a count <200 cells/pL and > 500 cells/
pL using laboratory outcomes over 11 years. Even though
this study focused on the distribution of CD4 < 200 cells/pL
and > 500 cells/pL, analysis was done for extended categories
(Online Appendix 1). Over time, the overall percentage
contribution of a CD4 < 100 cells/uL and > 100 — < 200 cells/
pL remained consistent, with reported ranges of 9.2% —10.2%
and 9.8% — 11.1%, respectively. The CD4 category of > 200 —
< 500 cells/pL decreased over time, from 55.9% in
2013 to 42.9% by 2022 (Online Appendix 1, Figure 1-A1l).
This decrease was countered by a significant increase in
count > 500 cells/pL from 34.5% (2013) to 46.9% by 2022. This
is significant, as the CD4 test volumes have decreased by
around 5% annually, especially since 2015, because of
multiple guideline changes, with testing recommended
for pre-ART as well as additional testing for patients that
report a HIV viral load > 1000 copies/mL.>*** This also
correlates with an increase in HIV viral load testing
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specimens tested during the COVID-19 period has been
reported locally, with confirmation in this study for 2020
specifically.** What is worrying is the increase in percentage
of specimens with a count < 200 cells/pL in 2022 and 2023
during the post-COVID-19 period.* This was confirmed by a
local study that reported that despite the availability of UTT,
most patients still presented late with CD4 < 350 cells/pL.%
Another study conducted between 01 June 2014 and 31
March 2015 reported that 33% of the newly diagnosed cases
presented with CD4 < 200 cells/uL.* A local study that
estimated pooled prevalence between 2010 and 2022 showed
that the burden of AHD remains high among both ART-naive
and ART-experienced patients.® The findings reported here
confirm that for 2023 over 20% of specimens were classified
with a count < 200 cells/pL, despite the dramatic uptake in
ART coverage in this period (to 77%).!

Our findings show higher median CD4 values (> 400 cells/
pL) from 2014 onwards. Overall, the median CD4 increased
by 69 cells/uL between 2013 and 2023, despite the noted
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decline in the number of specimens tested. At the national
level, the median CD4 never exceeded 500 cells/pL.?
However, the increase in the overall median CD4 count could
potentially indicate earlier ART initiation.® It has been
reported that the median CD4 at ART initiation for lower- to
middle-income countries ranged from 99 cells/pL (IQR:71- 140)
to 234 cells/pL (IQR: 192-285), compared to between 71 cells/pL
and 311 cells/uL in upper- to middle-income countries.® A
meta-analysis reported that the mean CD4 both at presentation
and at ART initiation among adults in sub-Saharan Africa
between 2002 and 2012 was 286 cells/pL.* The highest mean
CD#4 of 370 cells/pL was reported for Uganda.*’ Similarly, the
African Cohort study reported a median CD4 of 319 cells/pL
at HIV diagnosis.* Recalculating the overall CD4 median
excluding children < 15 years (3.9% of total tests) did not
significantly change the median CD4 (428 cells/uL vs.
420 cells/pL) or IQR ranges reported at the national level.

The percentage of patients with a count > 500 cells/pL
increased by 11.5% between 2013 and 2023, supporting recent
work on the UTT approach.* This is a promising finding that
indicates that as the percentage of specimens with a count
> 500 cells/pL increases, levels of virological suppression
should improve.?* These data are supported by a local study
that reported that the percentage of samples with an HIV
viral load > 1000 copies/mL decreased from 24.0% in 2013 to
11.6% by 2022.32 An analysis of laboratory data showed that
the percentage of specimens with a CD4 > 500 cells/pL was
23.2%in 2010/11, rising to 36.5% by 2014 /15.% These findings
show that the trend for a count > 500 cells/pL has exceeded
earlier estimates, peaking at 46.9% by 2022.

As expected, the majority of testing was performed for those
aged 15 years and older. For the younger ages T-cell subsets
are recommended. As expected, the median CD4 was higher
for an age below 14 years. A local study reported that assessed
data between 2005 and 2011 for those 15 years and older
reported that the burden of advanced disease for a first CD4
was highest for the > 40, 35 — 39, and 30 — 34 age categories.”
In contrast, our findings show that the 35 — 39 age category
reported the highest percentage of specimens, with a CD4
<200 cells/pL (excluding an unknown age). This highlights
the changing patterns of a count < 200 cells/pL by age
categories across time. Additional analysis of the age and
gender patterns should be conducted at the provincial level.

Within sub-Saharan Africa, eastern and southern Africa,
specifically, ART programmes havereported gender disparities
in access to testing and ART initiation.*>* HIV services are
predominantly focused on women of reproductive age, with
HIV testing offered at various entry points that include
reproductive, maternal, and child health.*? In contrast, men do
not have equivalent entry points into HIV care.*? This is
consistent with earlier reports for patients entering care from
2005 to 2016, where 65% were women and of reproductive
age.” Women contributed 65% of testing in 2017, with 76%
aged 25 to 54 years*® A Western Cape study that assessed
population-level differences comparing men and women
across the continuum of routine HIV care reported that men
contributed < 35% of presented CD4 counts.*!
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Many studies reported a discrepancy in late presentation by
gender.”»¥ A discrepancy in the percentage of specimens
with a count > 500 cells/pL by gender, thatincluded a median
difference of 148 cells/pL, is also reported in our study. This
is,however, one of the first studies locally to show a difference
in the group with a count > 500 cells/pL by gender compared
to the group with lower CD4 counts. At a national level, there
have been substantial improvements in the CD4 count
between 2013 and 2023; this has not been apparent for men,
who have higher percentage of specimens with a count
<200 cells/pL and lower proportions with a count > 500 cells/
pL. Further investigation into this phenomenon over time, as
well as to identify those that require interventions to improve
treatment outcomes, is required.

At the provincial level, the median CD4 was lowest in the
Western Cape and highest for KwaZulu-Natal. The Gauteng
and KwaZulu-Natal provinces requested over 50% of CD4
testing, which is consistent with local population data.*®
Although this finding is consistent with an earlier study that
showed KwaZulu-Natal had the lowest rate of specimens
with a count <200 cells/uL, lower median CD4 in the Western
Cape has not previously been reported.* The analysis of the
rate of specimens with a count < 200 cells/pL per 100000
population confirmed an increase in the Western Cape
compared to a decrease in all other provinces. Of more
concern is that between 2013 and 2023 the percentage of
specimens with CD4 counts < 200 cells/pL increased by
10.8% in the Western Cape, which could potentially be
attributed to multiple factors. A 2020 Western Cape study
reported that men presented with more advanced disease,
were less likely to attend healthcare services annually or
initiate ART, and had higher mortality while receiving ART.*#
Tuberculosis and HIV coinfection could potentially also be a
contributory factor for PLHIV, resulting in low CD4 counts. A
local study reported that between 2012 and 2022 the change
in Mycobacterium tuberculosis complex detection rate per
100000 population was 380 for the Western Cape compared
to 135 nationally.*” These findings could be contributing to a
lower median CD4 noted in the Western Cape in our study.
Other factors described to play a role include socioeconomic
status, geospatial differences in late presentation, ART
retention rate, attrition, virological suppression rates, HIV/
tuberculosis coinfection, etc.*243484

This report demonstrates a need for better and closer
monitoring of the burden of HIV disease, especially for
those with a count < 200 cells/pL, not only at the national
level but down to the health facility level. There is also a
need to extend the current results for action reports by the
National Institute of Communicable Diseases developed for
HIV polymerase chain reaction (positive) and HIV viral
load (>1000 copies/mL) to include CD4 counts <200 cells/pL."
The current study also demonstrates the value of a well-
curated national laboratory repository that could be used to
assess trends of specimens with a count < 200 cells/uL over
time.®® The combination of laboratory and clinical data
would further enrich this resource and help to elucidate
how many PLHIV presented with low CD4 counts, received
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ART, and were virally suppressed. This has only been
attempted in the Western Cape province and needs to be
expanded across the country.>

Limitations

The laboratory data used in this study were not able to
distinguish between first-ever and follow-up CD4 tests and
may account for differences in disease burden previously
reported.” The data may also include CD#4 testing for patients
already on ART, receiving immune monitoring for an HIV viral
load > 1000 copies/mL, in line with current guidelines.’ From
the laboratory data, it is not possible to distinguish between
CD4 testing as part of pre-ART, ART monitoring following
virological failure, or interrupted treatment. The data are also
not able to distinguish guidelines compliance without linking
clinical data to laboratory systems. Efforts were made to de-
duplicate the data in the laboratory repository; however,
without specimen-level data from April 2004 onwards it is not
possible to determine a first-ever CD4.% It is possible that
patient-level data may reveal even higher percentage of
specimens with CD4 counts <200 cells/uL and a lower median
CD4. Furthermore, this study only documents specimen-level
data as a means to estimate the percentage of specimens with a
count < 200 cells/nL and likewise estimate patients with CD4
> 500 cells/pL who have effectively (re)entered the reference
or normal range.” This study did not investigate underlying
factors that could contribute to differences in the percentage of
specimens with CD4 counts < 200 cells/uL. Furthermore, for
those aged < 5 years, the absolute CD4 count is clinically less
useful than the percentage of specimens with CD4 count. For
these patients, a full T-cell subset is usually requested, as
clinicians are interested in both the percentage of specimens
with CD4 and a CD4:8 ratio.™

Conclusion

Despite a consistent increase in the national median CD4
count since 2013, high percentage of specimens with CD4
counts < 200 cells/pL continue to persist especially among
men. Further, and of more notable concern, is the increase in
the percentage of specimens with a count < 200 cells/pL
between 2013 and 2023 in the Western Cape province, which
warrants urgent attention and further investigation.

Even though CD4 test numbers are declining, many
patients still present with extremely low counts (immune
compromised). Without CD4 testing as per HIV guidelines,
together with expanded HIV viral load testing, many
patients with AHD and treatment failure may go
undetected. Hence, monitoring laboratory HIV viral load
and CD4 data should be used as complementary tools to
identify PLHIV needing additional interventions.
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