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Abstract

Introduction: Cryptococcosis remains a leading cause of meningitis and mortality among people
living with HIV (PLHIV) worldwide. We sought to evaluate laboratory-based cryptococcal antigen
(CrAg) reflex testing and a clinic-based point-of-care (POC) CrAg screening intervention for
preventing meningitis and mortality among PLHIV in South Africa.

Methods: We conducted a prospective pre-post intervention study of adults presenting for HIV
testing in Umlazi Township, South Africa over a six-year period (2013-2019). Participants were
enrolled during three phases of CrAg testing — CrAg testing ordered by a clinician (“Clinician-
directed testing”; 2013-2015); routine lab-based CrAg reflex testing for blood samples with CD4
<100 cells/mm3 (“Lab reflex testing”; 2015-2017), and a clinic-based intervention with POC CD4
testing and POC CrAg testing for PLHIV with CD4 <200 cells/mm?3 with continued standard-of-
care routine lab-reflex testing among those with CD4 <100 cells/mm3 (“Clinic-based testing”;
2017-2019). The laboratory and clinical teams performed serum CrAg by enzyme immunoassay
and lateral flow assay (Immy Diagnostics, Norman, USA). We followed participants for up to 14

Corresponding Author: Paul K. Drain, MD, MPH, 325 Ninth Ave, UW Box 359927, Seattle, WA 98104-2420, pkdrain@uw.edu;
Fax: 206-520-3831; Phone: 206-520-3820.

Contributors

PKD was the principal investigator for the study. PKD, HT, BG, M-YM, IVB conceived and designed the study; PKD, SRG, SG, MK,
HT, CLW, BIG, M-YM, CC conducted the clinical research; SRG conducted the biostatistical analyses; PKD wrote the main text of
the manuscript; all authors review and approved the final manuscript.

Declaration of interests
We declare that we have no competing interests.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Drain et al.

months to compare associations between baseline CrAg positivity, ART and fluconazole treatment
initiation, and outcomes of cryptococcal meningitis, hospitalization and mortality.

Results: 3,105 (39.4%) of 7,877 people screened were HIV-positive, of whom 908 had CD4
<200 cells/mm3 and were included in analyses. Lab reflex and clinic-based testing increased CrAg
screening (p<0.001) and diagnosis of CrAg-positive PLHIV (p=0.011). As compared to clinician-
directed testing, clinic-based CrAg testing increased the number of PLHIV diagnosed with
cryptococcal meningitis (4.5% compared to 1.5%; p=0.059), initiation of fluconazole pre-emptive
therapy (7.2% compared to 2.5%; p=0.010), and initiation of ART (96.8% compared to 91.3%;
p=0.012). Comparing clinic-based testing to lab reflex testing, there was no significant difference
in the cumulative incidence of cryptococcal meningitis (4.5% compared to 4.1%; p=0.836) or
mortality (8.1% compared to 9.9%; p=0.557).

Conclusions: Lab reflex and clinic-based CrAg testing facilitated diagnosis of HIV-associated
cryptococcosis and fluconazole initiation, but did not reduce cryptococcal meningitis or mortality.
In this non-randomized cohort, clinical outcomes were similar between lab reflex testing and
clinic-based point-of-care CrAg testing.
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Introduction

Cryptococcosis is an opportunistic fungal infection that causes approximately 15% of AIDS-
related deaths worldwide, the majority of which occur in sub-Saharan Africa [1]. In South
Africa, cryptococcal infections account for approximately 63% of meningitis cases, due in
part to the high prevalence of HIV/AIDS [2]. Cryptococcal capsular antigens (CrAg) can be
detected before the onset of symptomatic cryptococcal meningitis [3-5], and oral
fluconazole significantly reduces the risk of cryptococcal meningitis and mortality [6-9].
The World Health Organization (WHO) recommends CrAg screening for all antiretroviral
therapy (ART)-naive people living with HIV (PLHIV) with CD4 T-cell count <100
cells/mm3 [10], and consideration for CrAg screening for those with CD4 100-199
cells/mm3 [11].

Several sub-Saharan African countries have incorporated CrAg screening into guidelines,
and some are evaluating laboratory reflex CrAg testing for blood samples with CD4 <100
cells/mm3 to improve screening coverage [1]. Since survival benefit is related to prompt
initiation of fluconazole therapy, minimizing the time to complete CrAg screening and
treatment initiation is critical [12]. A rapid lateral flow assay (LFA) was developed to
simplify CrAg testing for clinic-based point-of-care (POC) screening, and has demonstrated
good accuracy on serum and cerebrospinal fluid specimens [13-16]. A possible
implementation strategy may be integrating clinic-based POC CrAg screening with
fluconazole pre-emptive therapy when fungal burden is relatively low prior to the onset of
symptomatic meningitis [7,9,12].
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In the Umlazi Township of KwaZulu-Natal, South Africa, the prevalence of cryptococcal
antigenemia is 1.2% among PLHIV initiating ART [17]. In 2015, routine lab-based reflex
CrAg testing was implemented for people with CD4 <100 cells/mm3. In this study, we
sought to determine if lab reflex CrAg testing improved diagnosis of CrAg-positive PLHIV
and initiation of fluconazole, and reduced incidence of cryptococcal meningitis or mortality.
In addition, we sought to determine if clinic-based POC CD4 and CrAg screening offered
additional benefits for diagnosis, treatment, and clinical outcomes in comparison to
standard-of-care lab testing.

Study design and participants

Following the WHO and South African recommendations for CrAg screening among
PLHIV with immunodeficiency, we conducted a prospective pre-post intervention study
from September 12t 2013 to February 28 2019. During the initial study phase (September
12t 2013 to June 4t 2015), the clinical standard-of-care (SoC) was to conduct CrAg testing
when ordered by a clinician, called “clinician-directed testing,” for PLHIV with CD4 <100
cells/mm3, according to South African guidelines. During the second study phase (June 5%
2015 to November 8t 2017), the National Health Laboratory Services (NHLS) laboratory
implemented routine CrAg reflex testing, whereby blood samples with CD4 <100 cells/mm3
were reflexively tested for CrAg by a lateral flow assay (LFA), called “lab reflex testing.”
During the first two study phases, the study was observational and there was no intervention.
During the third study phase (November 9t 2017 to February 28t 2019), the clinical
research team performed POC CD4 testing for all study participants, and those with CD4
<200 cells/mm3 were tested for CrAg by a rapid lateral flow assay (LFA) at the point of care
during routine clinic visits. The lab reflex CrAg testing continued during the third study
phase and lasted until the end of the study period.

We recruited persons who presented for voluntary HIV testing at the iThembalabantu Clinic
in the Umlazi township of KwaZulu-Natal, South Africa. The clinic provides free clinic- and
community-based HIV care and treatment for over 15,000 PLHIV. Before conducting HIV
testing, we enrolled English or Zulu speaking adults =18 years of age, who were not
pregnant, and had not taken anti-fungal therapy in the preceding three months. All study
participants provided written informed consent, and received routine medical care, including
ART, CD4 T-cell testing and CrAg screening and treatment, according to local and national
guidelines [18]. Throughout the study, all CrAg-positive participants were referred to a
clinician for consideration of fluconazole therapy, lumbar puncture, and/or referral for
hospitalization. Lumbar puncture was indicated for patients who were CrAg-positive and
had headache for >24 hours, fever, neck stiffness, blurry or double vision, or confusion. The
study was approved by the University of Washington’s Institutional Review Board (IRB
#49563), Partners Human Research Committee (#2013P002513), and the University of
KwaZulu-Natal’s Medical Research Ethics Committee (Protocol #BF052/13).
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Data collection

At enrollment, research assistants completed a sociodemographic questionnaire and HIV
counselors performed serial rapid HIV testing according to South African guidelines.18
Among HIV-positive participants, research nurses obtained a medical history and
administered a clinical symptom questionnaire. The research team contacted participants by
phone and reviewed medical charts to record their treatment course and clinical outcomes.
The procedures for recruitment, informed consent, administering a sociodemographic
questionnaire, conducting HIV testing, and phlebotomy for CrAg testing were the same
across the three study periods.

At the study end, we reviewed each participant’s medical chart and attempted up to three
phone calls to participants and/or next of kin. We assessed local hospital records at Prince
Mshiyeni Memorial Hospital, which is a single designated hospital serving the Umlazi
catchment area, and all hospitalized participants had a hospital chart review to determine the
cause of hospitalization. For individuals whose vital status could not be ascertained through
direct contact or medical records, we searched the South African national death registry. All
participants were followed for up to 14 months after enrollment to assess vital status and
other study outcomes.

Clinic-based CD4 T-cell and CrAg Testing

In the intervention phase, all participants received rapid clinic-based CD4 testing using an
m-PIMA (Abbott). Individuals with a POC CD4 <200 cells/mms3 had a venous blood draw
for clinic-based CrAg testing. Trained research nurses conducted clinic-based screening on
serum samples using a CrAg LFA (Immy Diagnostics, Norman, Oklahoma, USA),
according to the manufacturer’s instructions. In brief, a research nurse placed each CrAg
LFA test strip in a 1.5-mL Eppendorf tube containing 2 drops of “specimen diluent”, which
was provided by the test manufacturer. All tests rested upright at room temperature for 10
minutes before interpretation. All tests were independently read by two trained readers. We
also performed positive control testing with a CrAg-spiked solution provided by the test
manufacturer and according to their instructions, which were consistently positive.

Study Outcomes

The primary study outcomes were diagnosis of cryptococcal meningitis, all-cause
hospitalization, or all-cause death within 14 months of enrollment. Cryptococcal meningitis
was defined as either CrAg-positive in cerebrospinal fluid or a recorded clinical diagnosis of
cryptococcal meningitis by the treating medical team in hospital records. The secondary
endpoints included hospitalization due to known cryptococcal meningitis diagnosis,
mortality due to known cryptococcal meningitis diagnosis, initiation of antiretroviral therapy
(ART), initiation of fluconazole prophylaxis, and treatment with intravenous amphotericin-
B. After 14 months since enrollment, all participants were categorized and censored as either
retained in care at the study clinic, transferred to another HIV clinic, lost to clinical follow-
up, or deceased.

This study investigated process outcomes including standard of care CrAg testing and
positivity to quantify background Cryptococcus diagnosis and treatment and to determine
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the delivery of Cryptococcus guidelines and the study intervention. Process outcomes
included documented CrAg reflex testing, CrAg positivity among those tested or among the
entire analysis set, and conducting the intervention POC PIMA CD4 and POC serum CrAg
LFA testing.

Statistical Analyses

The analysis set included individuals who tested HIV-positive and who had a baseline CD4
count <200 cells/mms3 as measured by the standard of care NHLS testing within six months
of study enrollment. The demographic profile and clinical profile of each study group was
quantified to assess how the study population changed over the study period and may have
impacted participant outcomes. Demographics of interest included age, gender, employment
status, income, marital status, number of children and education level. Clinical history
included in the analysis included symptoms that may be indicative of cryptococcal infection
(headache, confusion, fever, neck stiffness, blurry or double vision and seizure within seven
days of the baseline visit), baseline CD4 testing by NHLS blood testing and PIMA testing in
the intervention group, and HIV and Cryptococcus diagnosis and treatment.

To assess how background SoC Cryptococcus testing services may have impacted study
outcomes, the association between study group and receipt of services was compared using a
Fisher’s exact test to determine if participants who enrolled during each study phase

reported clinical symptoms. Additionally, we conducted separate analyses for participants
with CD4 <100 cells/mm3, since this group is recommended for CrAg screening under
current guidelines [10,11].

Analyses comparing the percentage of study participants who experienced study outcomes
between study groups were conducted in duplicate with one comparison between the
intervention group and the clinician-directed treatment and another between the intervention
group and lab reflex testing to isolate the effect of POC CrAg testing alone. Kaplan-Meier
curves were conducted to compare time to hospitalization, cryptococcal meningitis, death,
and fluconazole prophylaxis across study groups. Finally, we explored the association
between CrAg positivity and primary study outcomes among participants who received
laboratory-based reflex testing during all study phases as well as POC LFA CrAg testing
during the intervention period. All analyses were conducted in SAS 9.4 (Cary, USA).

Results

Overall, we screened and tested 7,877 people for HIV, and enrolled 3,105 (39%) adults who
were HIV-positive (Figure 1). Among those, 908 (29%) participants had a lab-based CD4
<200 cells/mm3, and were included in the analyses. During the clinician-directed testing
period (phase 1), we enrolled 1,031 participants, among whom 323 (31.3%) had a CD4 <200
cells/mm3. During the lab reflex testing period (phase 2), we enrolled 1,354 PLHIV, among
whom 363 (26.8%) had a CD4 <200 cells/mm3. During the clinic-based testing period
(phase 3), we enrolled 720 PLHIV, among whom 222 (30.8%) had a CD4 <200 cells/mm?.

Among the complete cohort of 3,105 PLHIV, mean age was 33.2 (standard deviation [SD]
+9.3) years and 1,331 (43%) were female (Table 1). Six people reported a prior positive test
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for Cryptococcus infection, and four of those people reported receiving treatment for
Cryptococcus. Participants commonly reported clinical symptoms that have been associated
with cryptococcal infection or meningitis, including headache for >24 hours (23%), fever
(23%), neck stiffness (16%), blurry or double vision (11%), confusion (7%), and having a
seizure within the last seven days (1%). The median CD4 count was 313 cells/mm3
(interquartile range [IQR]: 173-486 cells/mm?3), and the analyses were restricted to PLHIV
with CD4 <200 cells/mm3. Among this subset, the median CD4 was 107 cells/mm3 (IQR:
52—153 cells/mm3). The baseline demographics and clinical presentations were not
substantially different between the three enrollment periods.

CrAg Testing

During the clinician-directed testing period, only 10 of 149 (6.7%) PLHIV with CD4 <100
cells/mm3 were screened for CrAg, whereas 100% were screened during the lab reflex and
clinic-based testing periods (Table 2). Among PLHIV with CD4 <200 cells/mm3, 51.8%
(188/363) and 45.9% (102/222) participants had CrAg screening during the lab reflex and
clinic-based testing periods, respectively.

During the clinician-directed testing period, 3 of 149 (2.0%) PLHIV with CD4 <100
cells/mm?3 were CrAg positive by lab-based CrAg testing, whereas 12 of 178 (6.7%) and 6
of 92 (6.5%) were CrAg positive among those receiving lab reflex testing and clinic-based
testing, respectively. CrAg positivity was 1.4% (7/489) among people with CD4 100-200
cells/mm3.

During the clinic-based testing phase, all 222 PLHIV with a lab-based CD4 <200 cells/mm3
received a POC CD4 test. Among those, 155 of 222 (69.8%) had a POC CD4 test result
<200 cells/mm3 and therefore received clinic-based POC serum CrAg testing. Among those
who received clinic-based POC serum CrAg testing, the CrAg test positivity was 6.7%
(6/90) and 6.5% (10/155) among PLHIV with CD4 <100 cells/mm3 and <200 cells/mms3,
respectively. Clinic-based testing identified significantly more people and a higher
percentage of CrAg-positive PLHIV who would have been missed by lab reflex testing
(p=0.011).

Clinical Outcomes

During the follow-up period for 908 participants with a lab-based CD4 <200 cells/mms3, 30
(3.3%) PLHIV were diagnosed with cryptococcal meningitis confirmed by medical or
hospital records, 98 (10.8%) participants had been hospitalized, and 85 (9.4%) participants
had died (Table 3). As compared to clinician-directed testing, an intervention of clinic-based
testing increased the number of PLHIV diagnhosed with cryptococcal meningitis (p=0.059),
but did not alter hospitalization or mortality rates. Comparing the clinic-based testing
intervention against lab reflex testing, there was no significant difference in the cumulative
incidence of cryptococcal meningitis (4.5% compared to 4.1%; p=0.836) or mortality (8.1%
compared to 9.9%; p=0.557).

For secondary outcomes during the clinical follow-up period, 850 (93.6%) PLHIV initiated
ART, 46 (5.1%) PLHIV were started on fluconazole preventative therapy, eight (0.9%)
received intravenous amphotericin-B treatment, and 113 (12.4%) were lost to follow-up.
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Clinic-based testing led to more initiation of antiretroviral therapy (96.8% vs. 91.3%,
p=0.012), fluconazole pre-emptive therapy (7.2% vs. 2.5%, p=0.010), and reduced lost to
follow-up (7.2% vs. 17.3%, p=0.001), as compared to the clinic-directed testing period.
There were no significant differences in secondary outcomes between the clinic-based
testing and the lab reflex testing groups (Table 3).

Overall, when comparing the three time periods, clinic-based CrAg testing significantly
accelerated the time to initiation of fluconazole pre-emptive therapy (p=0.027), and had a
trend for accelerated diagnosis of cryptococcal meningitis (p=0.093), but had no significant
impact on time to hospitalization (p=0.105) or time to mortality (0.685) (Figure 2). The
median follow-up time ranged from 364 to 367 days depending on the outcome of interest.

between CrAg positivity and clinical outcomes

During the lab-based CrAg testing period, CrAg positivity remained strongly associated with
diagnosis of cryptococcal meningitis, all-cause hospitalization, and all-cause mortality
(Table 4). These strong associations persisted for the intervention period of clinic-based
CrAg testing.

Discussion

In this cohort of ambulatory adults in Umlazi Township, South Africa, both lab reflex and
clinic-based CrAg testing facilitated diagnosis of HIV-associated cryptococcosis and
fluconazole initiation, as compared to the prior practice of clinician-directed CrAg testing.
As compared to clinician-directed testing, clinic-based CrAg testing increased the number of
PLHIV diagnosed with cryptococcal meningitis, but did not alter hospitalization or mortality
rates. When comparing the lab reflex testing and clinic-based testing, there were not
significant differences in diagnosis of cryptococcal meningitis, hospitalization, mortality, or
any secondary outcomes. The results of this non-randomized study support lab reflex or
clinic-based CrAg testing to facilitate diagnosis of HIV-associated cryptococcosis and early
initiation of fluconazole pre-emptive therapy for those CrAg-positive.

The estimated prevalence of cryptococcal antigenemia in our cohort was consistent with
other studies of PLHIV in sub-Saharan Africa [1,20]. An earlier study in Cape Town
reported a higher CrAg prevalence of 12% (42/336) among pre-ART PLHIV with CD4 <100
cells/mm3 [5]; the overall incidence of HIV-associated cryptococcosis has been declining
throughout South Africa since 2006 [21]. In our cohort, the vast majority (95%) of
participants who developed cryptococcal meningitis had a baseline CD4 <200 cells/mm3
[11]. While these data also support increasing the CrAg screening threshold to CD4 <200
cells/mm?3 among newly-diagnosed PLHIV, the study was not designed to address this
important research question. Either clinic-based or lab-reflex CrAg screening remains an
important component of clinical care for PLHIV with advanced disease.

In multiple studies, CrAg LFA testing has proven accurate when compared to CrAg EIA and
latex agglutination testing in serum and/or cerebrospinal specimens [13-16,22,23]. However,
one study has reported false negative results from CrAg LFA testing on serum due to a
prozone effect [24]. We have previously reported on the diagnostic accuracy of clinic-based
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POC CrAg LFA testing, when compared to lab-based serum CrAg EIA testing [17]. In this
study, POC CrAg LFA testing was feasible, and may be an alternative to lab-based reflex
CrAg testing for clinics that have the capacity to conduct POC CD4 testing. In addition,
CrAg screening for HIV-positive adults with CD4 100-200 cells/mms3 identified additional
people with cryptococcal antigenemia at risk for poor clinical outcomes.

While our study showed improvements in clinical diagnosis of cryptococcal meningitis and
proportion who initiated pre-emptive fluconazole therapy, there was no observed impact on
mortality. Another report from South Africa found no reduction in the annual case fatality
ratio for cryptococcal meningitis, which was attributed to delays in diagnosing HIV-
associated cryptococcal infections [28]. In the REALITY trial, the provision of fluconazole
improved outcomes for PLHIV with low CD4 count, regardless of CrAg screening results
[9]. The absolute benefits were still greater for CrAg-positive patients, and the authors
concluded that CrAg screening should be routine for PLHIV with CD4 <100 cells/mm3 [9].
In our cohort, many people who were serum CrAg positive during clinic-based testing
already had evidence of cryptococcal meningitis. Therefore, while clinic-based testing may
have accelerated time to initiation of fluconazole and diagnosis of cryptococcal meningitis,
the accelerated treatment may have already been too late to significantly reduce mortality
rates.

This study had several limitations and strengths. The study was conducted over a six-year
time period and included a significant number of immunosuppressed PLHIV at substantial
risk for cryptococcal meningitis or mortality. The study was implemented as a pre-post study
design, which does not provide a direct comparison between study arms. However,
conducting a randomized trial in which one arm does not adequately provide CrAg testing
for immunosuppressed PLHIV would be considered unethical. Despite the large sample size,
the relatively fewer participants with cryptococcal antigenemia and/or CD4
immunosuppression reflected real-world practice in South Africa [28], but was a limitation
for assessing differences between study periods with progression to cryptococcal meningitis,
hospitalization, and death as the primary outcome measures. The average CD4 count among
PLHIV presenting for initiation of care and treatment may have changed during the six-year
study period, but analyses focused on PLHIV with CD4 <200 cells/mm3 for the entire study
duration.

In conclusion, lab reflex and clinic-based CrAg testing facilitated diagnosis of HIV-
associated cryptococcosis and fluconazole initiation, but did not reduce cryptococcal
meningitis or mortality. As programs move towards same day ART initiation, implementing
either clinic-based or lab reflex CrAg testing may be helpful in identifying those with
cryptococcal antigenemia for fluconazole therapy, since clinician-directed CrAg testing will
likely miss many more cases. Overall, CrAg testing was feasible when performed by trained
nurses at the clinical point of care, and led to more people being diagnosed with
cryptococcosis and initiated on fluconazole therapy. While programs should emphasize early
ART initiation to prevent severe immunosuppression, CrAg testing will help accelerate
diagnosis and treatment of HIV-associated cryptococcal infections in order to reduce HIV-
associated cryptococcal mortality.
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Figure 1. Participant enrollment and flowchart.
“Clinician-directed testing” refers to the time period (September 12, 2013 to June 41",

2015) before implementation of routine lab-based reflex testing where the standard of care
was testing among individuals suspected for cryptococcosis. “Lab reflex testing” refers to
the time period (June 51, 2015 to November 8™, 2017) in which the standard of care was
laboratory-based reflex cryptococcal antigen (CrAg) testing among all HIV+ patients with
CD4 count<100 cells/mm? in addition to suspected cryptococcosis cases. “Clinic-based
testing” refers to the implementation of the study intervention that included clinic-based,
point of care serum lateral flow assay (LFA) CrAg testing among all HI\V+ patients with
CD4 count<200 in the context of background standard of care laboratory-based reflex

testing.
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Figure 2. Time to (A) cryptococcal meningitis diagnosis, (B) hospitalization, (C) death and (D)

fluconazole prophylaxis by study group.

Participants were followed for one year and all events censored at 14 months. Y-axes range
from a survival probability of 0.8 to 1.0. Lines in blue represent clinician-directed testing
(phase 1), red represent lab reflex testing (phase 2), and green represent clinic-based testing
(phase 3) and bands around lines indicate 95% confidence intervals.
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Table 2.

Cryptococcus diagnosis and treatment delivery by study phase and baseline CD4 count.

Clinician-directed testing  Lab reflex testing  Clinic-based testing

n/N (%) n/N (%) n/N (%) p
Standard of care diagnosis and treatment
Received laboratory-based SoC cryptococcal antigen (CrAg) testing
Lab CD4 <100 cells/mm? 10/149 (6.7) 178/178 (100.0) 92/92 (100.0) <0.001
Lab CD4 <200 cells/mm? 11/323 (3.4) 188/363 (51.8) 102/222 (45.9) <0.001
CrAg+ by laboratory-based SoC CrAg testing
Lab CD4 <100 cells/mm? 3/149 (2.0) 12/178 (6.7) 6/92 (6.5) 0.096
Lab CD4 <200 cells/mm? 3/323 (0.9) 16/363 (4.4) 9/222 (4.1) 0.011
CrAg+ from laboratory-based SoC CrAg testing, among those who received testing
Lab CD4 <100 cells/mm? 3/10 (30.0) 12/178 (6.7) 6/92 (6.5) 0.053
Lab CD4 <200 cells/mm? 3/11 (27.3) 16/188 (8.5) 9/102 (8.8) 0.131

Study intervention Clinic-based CD4 and CrAg testing*

Received point-of-care (POC) CD4 test
Lab CD4 <100 cells/mm3 - - 92/92 (100.0)
Lab CD4 <200 cells/mm3 - - 222/222 (100.0)

POC CD4 count <200 cells/mm?3
Lab CD4 <100 cells/mm3 - - 90/92 (97.8)

*

Lab CD4 <200 cells/mm? - - 155/222 (69.8) *

Received POC serum CrAg lateral flow assay (LFA), if POC CD4 count <200 cells/mm?
Lab CD4 <100 cells/mm3 - - 90/90 (100.0)
Lab CD4 <200 cells/mm? - - 155/155 (100.0)

CrAg+ by POC serum CrAg LFA
Lab CD4 <100 cells/mm3 - -- 6/90 (6.7)
Lab CD4 <200 cells/mm3 - - 10/155 (6.5)

ART: antiretroviral therapy, CrAg: Cryptococcal antigen, LFA: lateral flow assay, POC: point-of-care.

*

Intervention period was clinic-based testing period only. Denominators reflect the results from lab-based CD4 testing.

*:

*
Results indicate that 67 people had a POC CD4 >200 cells/mm3, whose had a lab CD4 <200 cells/mm3
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