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ABSTRACT

Background: Cryptococcal antigen (CrAg) screening in persoitb advanced HIV/AIDS is
recommended to prevent death. Implementing CrAgestng only in outpatients may
underestimate the true CrAg prevalence and decisagetential impact. Our previous 12-

month survival/retention in CrAg-positive persormd treated with fluconazole was 0%.

Methods: HIV testing was offered to all ART-naive outpatig@ind hospitalized patients in
Ifakara, Tanzania, followed by laboratory-reflexA@rscreening for CD4<150 celld/. CrAg-
positive individuals were offered lumbar punctursd antifungals were tailored to the
presence/absence of meningitis. We assessed tlaetiop survival and retention-in-care using

multivariate Cox regression models.

Results: We screene860 individuals for CrAg. The median CD4 count wascellsfiL (IQR
26-103). CrAg prevalence was 6.1% (34/560) amodiyiduals with CD4<150 and 7.5%
among=100 cellspiL. CrAg prevalence was 2.3-fold higher among hadigied participants than
in outpatients (12% vs. 5.3%, p=0.02). We perfathoenbar punctures in 94% (32/34), and
31% (10/34) had cryptococcal meningitis. Mortatiig not differ significantly between treated
CrAg-positive without meningitis and CrAg-negativelividuals (7.3 vs 5.4 deaths per 100

persons-year, respectively, p=0.25). Independerdigtors of 6-month death/lost to follow-up

26



were low CD4, cryptococcal meningitis (adjustedardzatio (aHR) 2.76, 95% CI 1.31-5.82)),

and no ART initiation (aHR 3.12, 95%CI 2.16-4.50).

Conclusions: Implementing laboratory-reflex CrAg screening amougpatients and
hospitalized-individuals resulted in a rapid detecbf cryptococcosis and a survival benefit.
These results provide a model of a feasible, effe@nd scalable CrAg screening and treatment

strategy integrated into routine care in sub-SahAfaca.

Keywords: cryptococcal mengitis; cryptococcahntigenemia; HIV; fluconazole; mortality;

sub-Saharan Africa

INTRODUCTION

Cryptococcal meningitis accounts for ~15% of AlDsS@ciated deaths, being a leading
cause of mortality among people living with HIV (RLV) recently enrolled into care and
initiating antiretroviral therapy (ART) in sub-Sahka Africa [1-4]. To reduce this unacceptable
high mortality in resource-limited settings, the NMddHealth Organization (WHO) recommends
early detection of subclinical cryptococcal antig€nAg) and pre-emptive treatment of CrAg-

positive individuals without meningitis with flucamrole [5-9].

CrAg is detectable in plasma weeks to months po@nset of clinical symptoms, thus
allowing for effective interventions to prevent tthevelopment of meningitis and decrease
mortality [10, 11]. In Tanzania, plasma CrAg prerale has been reported to range from 3%-8%
in different populations of PLHIV [4, 12-16], beirgnsistent with that in other Sub-Saharan

African countries [10].
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However, even with the early roll-out of ART andpl@amentation of the WHO guidelines,
prospective data still report high mortality amd@igpg-positive individuals [3, 4, 17, 18]. There
are several potential reasons for this, includivggibcreasing lack of available antifungal
therapy, the implementation of these guidelinestipasnong PLHIV presenting at outpatient
HIV clinics, and the low uptake of diagnostic lumipainctures (LP) for asymptomatic CrAg-
positive individuals. Thus, this strategy may miissvly diagnosed hospitalized PLHIV who
have been documented to have lower CD4 and theraferat a higher risk of cryptococcosis
[19-21] as well as pauci-symptomatic early menisgiases. This may resultin suboptimal
antifungal treatment for those individuals with slifical cryptococcal infection, putting them at
risk of immune reconstitution inflammatory syndro(ifelS) and death after early ART

initiation [4].

A retrospective study conducted in 2008-2012 atfacility, in Tanzania, reported a 4.4%
CrAg prevalence among ART=naive adult outpatients @D4 <100 cellgiL. We observed
75% mortality / loss to follow-up in CrAg-positiviedividuals [16]; similar as in Uganda [22]. In
this study, the 12-month survival/retention in Cypasitive persons not treated with fluconazole
was 0%. Fluconazole receipt for any reason dectdedeath or loss to follow-up (LFU) among

CrAg-positive individuals [16].

In October 2013, routine laboratory-reflex CrAgesaning, routine lumbar punctures (LP)
among CrAg-positive, and antifungal treatment tadbto the presence or absence of meningitis
was implemented systematically at our institutioroag both hospitalized patients and
outpatients. We hypothesized that the integratidhie intervention into routine HIV care at our

rural facility will lead to improved survival of dividuals with cryptococcosis.
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METHODS
Study Setting

This prospective study was nested in the Kilomlzerd Ulanga Antiretroviral Cohort
(KIULARCO) among adults enrolled between Octobet2@nd July 2015. KIULARCO is an
ongoing, open, prospective cohort of PLHIV, estti#d in 2005. The KIULARCO cohort
comprises of individuals visiting the Chronic Disea Clinic of Ifakara (CDCI) at the Saint
Francis Referral Hospital (SFRH) giving writtenanied consent to join the cohort. The SFRH
is the largest healthcare facility in the Kilombelistrict of the Morogoro region in southern
Tanzania, providing treatment and care for a pdmrlaf approximately 700,000 inhabitants
and an estimated 40,000 PLHIV. The CDCI is the fuigal clinic accredited to be a care and
treatment center for PLHIV in Tanzania, with >9,(f0ients enrolled. Further KIULARCO

cohort details are published [23,:24].

Since late 2013, provider-initiated HIV testing arainseling (PITC) was universally
implemented in the medical wards of SFRH. Additibnave introduced an enhanced package
of care to improve cryptococcosis outcomes, inclgd(i) increased cryptococcal education and
awareness; (i) bedside finger-stick and laboratmged plasma CrAg lateral flow assay (LFA,
IMMY Inc, Norman, Oklahoma, USA) reflex testing fimdividuals with CD4 counts <150
cellspuL; (i) routine diagnostic LP for all plasma CrAgpsitive individuals; (iv) serial
therapeutic LPs for cryptococcal meningitis §28] (v) optimized, standardized cryptococcosis

treatment.
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Study Design

This was a prospective longitudinal study of nedignosed PLHIV, ART-naive aduk48
years-old, with CD4<150 celisl, consented and enrolled in KIULARCO from OctoBéd.3 to

July 2015.

The exposure of interest was the CrAg status alin@sscreening, and the main outcome
was mortality or loss to follow-up (LFU) at six ntbs after CrAg testing. The time of the event
was defined as the date of death or last day twhieup for participants with >60 days passed
since last visit. Participants who were still re&d -in-care after 6 months of follow-up from

baseline were right-hand censored at 6 months.
Lab-Based Plasma CrAg Lateral Flow Assay

Following HIV diagnosis, all hospitalized patieiatsd outpatients with CD4<150 cejls/
underwent reflex laboratory-based CrAg testing. €t&A was performed in our laboratory
according to the manufacturer’s instructions fradnt plasma sample leftover drawn for CD4
count. Fingerstick CrAg LFA was also performed acanscious hospitalized PLHIV by
pricking a sterilized pad of the finger to producdrop of whole blood placed directly onto the
LFA test strip. The test strips were then placed ih5-mL Eppendorf tube containing 2 drops of
sample diluent, and allowed to incubate in an ugnmpsition at room temperature for 10

minutes before reading.

All CrAg-positive results were communicated by pada the clinician in charge for

immediate action. Semi-quantitative CrAg LFA titerere measured using 2-fold dilutions.
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Clinical evaluation

During clinical visits, vital signs, and laboratamsults were reviewed, and a structured
physical examination was performed. Working diagsosere captured through the"Ir@vision
of the International Classification of Diseases hieglth-Related problems (ICD-10) codes [26].
Treatment adherence, failure and toxicity, IRIS atiger clinical details were assessed,
recorded, and captured in the electronic dataladte cohort [23, 24]. Tuberculosis screening
was performed in all individuals at baseline andrdufollow-up visits. Tuberculosis case
diagnosis was defined by either: 1) positive mittdgic tests (e.g. Xpert MTB/RIF, or
microscopy with acid-fast bacilli in sputum or otletra-pulmonary specimen), or 2) a chest
radiograph suggestive of tuberculosis and at le@stsymptom of tuberculosis and receipt of

anti-tubercular drugs.
Lumbar puncture and CSF Assay

All CrAg-positive participants were offered a diagtic lumbar puncture after provision of
verbal consent, regardless of neurological symptaunggiestive of meningitis. CSF CrAg LFA
tests were performed twice, once by the clinicaflf st the patient’s bedside and a second time
by a technician at the laboratory. For participavith CrAg detected in CSF, serial scheduled

therapeutic lumbar punctures were conducted on Hays7, 10, and 14 of antifungal therapy.

Antifungal Treatment

Participants with cryptococcal antigenemia and emimgeal involvement received pre-
emptive fluconazole therapy consisting of 14 day80®mg/day induction dose followed by

400mg/day for 8 weeks and then 200mg/day secorptaphylaxis. Due to the lack of
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amphotericin or flucytosine in Tanzania, particifzanith CrAg detected in CSF were treated
with high dose fluconazole monotherapy as per natiguidelines [27] (fluconazole
1200mg/day for 14 days, followed by fluconazole ®@day for 8weeks and thereafter a
secondary prophylaxis of 200mg/day). For those auttevidence of meningitis, ART was
initiated after 2 weeks, and for those with crypimzal meningitis, ART was initiated at 6 weeks

as per WHO guidelines [5, 28].

Data extraction and Statistical Analysis

All data were extracted from the KIULARCO cohortalzases [23, 24]. Baseline was
defined as the date of the first CrAg assessmemtindlow of +/- one month from this date was

allowed to define baseline date for other labosaf@rameters.

A descriptive analysis of the cohort computed feagies and percentages with variables
categorized based on clinically meaningful rangé®reafter, we compared the characteristics
between CrAg-positive and CrAg-negative particigalfe assessed binary categorical variables

with Chi-square test and continuous variables Witliskal-Wallis non-parametric test.

Incidence rate of death/LFU was calculated by dingdhe number of death/LFU events by
the person years at risk (PYR). Cox proportionabind models determined the association
between baseline characteristics and the timedthdd=U by estimating the respective hazard
ratio. First, a univariate analysis estimated thadjusted hazard ratio and 95% confidence
intervals (95%ClI) for the baseline characteristicsnultivariate model was then fitted using the
backward criteria by including in the parsimoniansdel, using key parameters that did not

exceed 10% of the cases. Only variables whose uatgaassociation reached a statistical
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significance (p<0.1) were selected. All models wemtpisted for age and sex as seleatpdori
confoundersThe likelihood ratio test compared the fit of th#edent models. Participants with
missing data for a variable were excluded from neddich included that variable. Lastly,
Kaplan-Meier curves with log rank tests compareadisal between CrAg-positive participants

with and without CSF involvement with CrAg-negatiarticipants.

All data were anonymized and analyzed using STA€ssion 14.2 (Stata statistical

software, Stata Corporation, College Station, TekK&A).

Ethical considerations

Written informed consent to participate in KIULARG@s sought from all participants at regis-
tration at the Chronic Diseases clinic of Ifakanad all data were de-identified. The Ifakara

Health Institute institutional review board, thedith Research Ethics Review Committee of the
National Institute for Medical Research of Tanzatha Tanzanian Commission of Science and
Technology, and the Ethics Committee of the Unitagiend State of Basel, Switzerland, provid-

ed ethical approval for KIULARCO.

RESULTS

Between October 2013 and July 2015, 2023 indiveluare diagnosed with HIV infection
at the HIV clinic, outpatient clinics, and hospitaédical wards. Of these, 713 (36%) patients did
not consent to join the KILUARCO cohort. Of the 1Q3willing to join the cohort, 658 (50%)

had baseline CD4 >150 celit/ 31 (2.3%) were <18 years-old, and 61 (4.6%) trequbrted
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previous ART use. The remaining 560 ART-naive aBuNVHIV with CD4<150 cellsjL were

included in the study (Figure 1).

Table 1 summarizes the baseline characteristittsedb60 participants. Median CD4 count
was 61 cellgiL (Interquartile Range (IQR), 26-103), and 74% ka0 cellsiL. Overall, 78%
had anemia with hemoglobin <8 g/dL, and 9% hadrtubesis. Overall, 26% of the new HIV
diagnoses occurred during hospitalization throdnghgrovider-initiated HIV testing introduced

in the medical wards.

Cryptococcal antigen prevalence

CrAg prevalence was 6.1% (34/560) among those @A <150 cellsfiL and 7.5%
(31/416) in those with CD4100 cellsjiL. The concordance between the tests done at the
bedside and at the laboratory was 100%. The CrAggbence among inpatients was 12.6%
(16/127) vs 4.2% (18/433) among outpatients (p<D.0O@edian CD4 cell counts were slightly
lower among CrAg-positive compared to CrAg-negapeeticipants (52 cellgL vs 62 cellsil,
P=0.08). Tuberculosis was more prevalent among uéggtive individuals (22% vs 8%,

P=0.01) (Table 1).

Overall; 31% (10/34) of the CrAg-positive partiaippg had cryptococcal meningitis
diagnosed by a positive CSF CrAg. At diagnosis, 44%34) of the participants did not report
any neurological symptoms, including one patienthywroven meningitis. Plasma CrAg titers
were available for 24 CrAg-positive participantd¥a@). Overall, 25% (6/24) had a plasma CrAg

titer >1:160, including only 43% (3/7) of those WiCrAg detected in CSF and 18% (3/17) of
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participants without meningitis (P=0.20). Compaweth CrAg-positive outpatients, CrAg-

positive inpatients had higher CrAg titers (62.58618.75% >1:160, p=0.03).

Time sequence from cohort enrollment to treatment

The median time from diagnosis of HIV infectionaiorollment into HIV care at the hospital
was 1 day (interquartile range [IQR] 0-3 days)CD4 testing, 1 day (IQR 0-2and to CrAg
testing, 1 day (IQR 0-2), with all CrAg-positivergiaipants receiving a diagnostic LP on the
same day. A consented LP was performed in 94% 432f3the CrAg-positive participants. Two
participants not receiving LPs were diagnosed Wi at the outpatient clinic but did not return
to the clinic. Fluconazole tailored to meningitiatas was started in 82% of CrAg-positive
patients overall (28/34), including 92% (22/24)ledse with non-meningeal cryptococcosis and
60% (6/10) of those with meningitis. The overaithdi to fluconazole therapy was a median of
three days after CrAg testing (IQR 1-30 days),udoig outpatients. ART was started in 68%
(23/34) of CrAg-positive participants. Reasonsrfot having started ART were death (n=9) and
lost to follow up (n=2). Those CrAg-positive paipiants without meningeal involvement started
ART after a median time of 22 days (IQR 16, 41 Jlags50 days (IQR 42, 56 days) for those

with CrAg detected in CSF (Figure 2).

Cryptococcosis mortality and risk factors.

Outcome analysis was restricted to 508 participafties excluding 50 participants who were
transferred to other HIV clinics and the 2 plasmAg:spositive participants with unknown CSF

status. These 508 patrticipants contributed a &t&)037 persons-year at risk follow up time.
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Of these 508 participants (all CD4<150 cells), 335 (66%) completed six-months of
follow up, and 173 participants (34%) were deatbst to follow-up. The overall six-month
mortality rate in the cohort was 5.7 per 100 pergears (95%CI 4.9-6.6 per 100 person-years).
Among CrAg-positive participants, the mortalitygavas 10.7 per 100 person-years (95%Cl,
6.6-17.5 per 100 person-years) overall, 7.3 perdg8on-years (95%ClI, 3.7-14.6 per 100
person-years) for those without meningitis, ang&0100 person-years (95%CI, 1.02-40.6 per

person-years) with CSF CrAg-positivitydble 2).

We assessed risk factors associated with suntivéthe univariate analysis, having CrAg
detected in CSF was associated with 4-fold highem®nth mortality/LFU hazard compared to
participants with non-meningeal cryptococcosis @tdARatio = 4.195%Cl, 2-8.4P<0.001).

In contrast, among CrAg-positive participants with@SF involvement there was a 1.5-fold
increase hazard of death/LFU vs CrAg-negative @aents, which did not reach statistical
significance (Hazard Ratio = 1.85%CI, 0.8-3.1P=0.2,Figure 3). Other predictors of
mortality/LFU in the univariate analysis were ananiow CD4, impaired renal function, and not
having received ART (Table 2). Mortality tended®higher among those participants with a
high CrAg titer (above 1:160) versus those witlrsitbelow this threshold (36% vs 20%) but this
difference did not reach statistical significanicethe univariate analysis, high titers were
associated with a hazard of death/LFU of 2.1 withreaching statistical significance (p=0.236).
Also, there was strong evidence suggesting tha tiom HIV and CrAg testing to initiation of
fluconazole therapy were associated with up to i®daction in the risk of mortality (P=0.004,
data not shown). However, the independent effethesde time factors was not further explored

in the multivariate analysis due to the small nundfebservations.
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After adjusting for age, sex, CD4 cell count, aregmand kidney function, factors
significantly associated with six-month mortalibciuded: no ART initiation, CrAg detection in
CSF, and low CD4 cell counts (Table 2). There wasvidence of any effect of age, sex, anemia

or non-meningeal cryptococcosis on the risk ofrapath mortality (Table 2). \

DISCUSSION

In this prospective cohort study of ART-naive PLHIMth CD4<150 cellg(L in rural
Tanzania, implementation of provider-initiated Hidéting coupled with laboratory-reflex CrAg
testing of all persons entering into HIV care idiéged a high prevalence of cryptococcosis. This
prevalence was 1.7-fold higher than when retrospagttesting outpatients only [16]. CrAg-
positive individuals treated with fluconazole haslmilar six-month survival as CrAg-negative
individuals. After adjusting for the effect of agex, renal function, and hemoglobin level, CSF
CrAg-positivity increased the risk of mortality FU by nearly three-fold while ART initiation
reduced the risk by 71%. We confirmed our hypathtéeat the pragmatic approach of
combining routine HIV testing among both out-indiwals and hospitalized individuals with
laboratory-reflex CrAg testing, fluconazole pre-eivgp treatment, and diagnostic LPs among
CrAg-positive individuals would improve cryptocotdisease detection in our facility. Our
historical survival was zero in CrAg-positive ouipats, retrospectively identified, who did not

receive fluconazole [16].

We found a CrAg-positive prevalence of 7.5% amdmgé individuals with CD4 counts
<100 cells/uL and 2.1% in those with CD4 countsveein 100 and 150. Importantly, we
observed that survival among those with CD4 couf0 cells/uL did not differ compared to

those with CD4 between 51-100cells/pL (Table 3)sHuvocates for an increase in the CrAg
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screening CD4 threshold as we had previously sugdé¢$6]. CrAg prevalence was 3-fold

higher among hospitalized patients vs outpatiel?606 vs 4.2%). Indeed, half of the CrAg-
positive individuals were diagnosed through proxddéiated HIV testing while hospitalized.
Likely, these hospitalized patients may have otlisWween missed in absence of this strategy,
and this suggests reconsidering expanding CrAgseorg recommendations to hospitalized
PLHIV with low CD4 counts. As the majority of PLHIWho are hospitalized have low CD4
counts, universal screening of hospitalized PLHtgd be considered in the absence of CD4
testing. Outpatient only CrAg screening may likehderestimate the CrAg burden and therefore

miss opportunities to reduce AIDS-mortality.

One-third of CrAg-positive individuals (10/34) wedegnosed with meningitis by CSF
CrAg positivity, including one asymptomatic indivial. Overall, only 1 of 23 (4%)
asymptomatic individuals was CSF CrAg-positive, 81D participants with CSF CrAg-
positivity were symptomatic with CNS symptoms. @uperience show a high LP acceptance
once detailed information was given on its riskd banefits of LP. We also observed
cryptococcal meningitis individuals had higher Criitgrs >1:160 as compared with CrAg-
positive individuals with no CSF involvement (43% 18%) as expected [10, 17, 29-31].
However, due to the small sample size, this diffeeedid not reach statistical significance
(p=0.20). Nevertheless, these results may suggatsasymptomatic patients with lower CrAg

titers may not need diagnostic LPs to rule outdubeal meningitis.

We implemented laboratory-reflex CrAg testing iast®f relying on the clinical evaluation,
favoring a consistent rate of testing and rapid momication of results vs provider initiated
CrAg screening, as shown in previous stu@@®2s34]. Through this implementation, we found

no statistically significant difference in survidatween CrAg-negative individuals and those
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with non-meningeal CrAg-positive treated with flmezole, although the point-estimate in the
univariate model pointed towards a 50% percentdrigisk mortality/LFU. Our findings are in-
line with the existing evidence on the survival &#of integrating early CrAg screening and

fluconazole pre-emptive therapy when fungal burddow [10, 16].

In contrast, the observed six-month mortality/LRtdamg individuals with cryptococcal
meningits treated with high dose fluconazole moearghy was unacceptably high (80%, 8/10).
Despite the implementation of an optimized menisgiinical treatment protocol, including
rapid CSF testing after CrAg screening, high-ddseohazole, repeated LPs and intracranial
pressure management, cryptococcal meningitis nityrtahs equal to that observed in the
historical cohort [16]. This figure compares wiither studies from Tanzania and sub Saharan
Africa where recommended antifungals such as fagige and amphotericin B are widely
unavailable [4, 14, 35]. Our findings therefore o the notion that approaches centered
exclusively on HIV treatment are inadequate in oeoly AIDS-related mortality and the

undisputed need for available first-line antifurggar cryptococcal treatment [18, 36].

This study has several limitations. Selection Basf concern as our analysis excluded
individuals who were unable to provide ethical @risuch as those who had an altered mental
state throughout admission. Nevertheless, thismaag underestimated the true prevalence of
cryptococcosis among admitted individuals. Also¢cfinazole was freely available at the
hospital through the President’'s Emergency PlanfDIS Relief (PEPFAR) support until late
2014, but thereafter individuals were requireduachase fluconazole. Fluconazole adherence
was not verified, and individuals requiring a longeurse may have defaulted treatment due to
financial constraints. In addition, a compositecomte of death and loss to follow up was used

due to suboptimal ascertainment of mortality in¢bbort Given the contribution of loss to
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follow up to the 6-month outcome, the clinical eamh of the study might have substantial
misclassification. Indeed, in the absence of podino studies, the ascertainment of the cause of
death was incomplete and based on clinical judgntenthermore, the power of this study to
detect the true estimate is limited given the sarspde. Finally, the lack of a survival difference
between those with non-meningeal cryptococcosidlamse CrAg-negative may suffer from a
type-Il statistical error due to lack of power,ding no difference when one truly exists, and

thus, these results have to be interpreted withiaau

The main strengths of this study were the integnatif CrAg screening within routine
clinical care and the prospective nature of theichl and laboratory data collected, which
allowed correct estimation of incidence rates angigal estimates. The electronic data
collection, linking the KIULARCO database with tirgormation from the laboratory, outpatient
and medical wards, permitted estimation of timenfidlV testing to CrAg testing, LP,
fluconazole and ART initiation. To our knowledge, previous studies have estimated the

effectiveness of such a model incorporated intoimetHIV care in rural sub-Saharan Africa.

In summary, these results confirm that implemenktiiyg testing in outpatients and in
hospitalized individuals coupled with CrAg labongteeflex testing and early initiation of
fluconazole pre-emptive treatment increase detedfaryptococcosis and may lead to a
survival rate of non-meningeal cryptococcosis samib that of CrAg-negative individuals with
comparable CD4 counts. Cryptococcal mortality nesaigh in the absence of first-line
antifungals despite timely diagnosis (median ofg ftom HIV testing), treatment with high
dose fluconazole, and proper management of intnadrpressure as recommended by WHO.

Recommended first-line antifungals are urgentlydeeeto supplement these efforts.
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Our study suggests a feasible, effective and siearabdel for CrAg screening and pre-
emptive treatment strategy to be integrated intime care in rural sub-Saharan Africa. We
further support the recently adopted higher CDéshold for CrAg screening and suggest to
consistently extend these WHO recommendations arhoggitalized individuals as part of the
provider-initiated testing and counseling stratéldyese recommendations are pertinent to
reduce the unacceptably high AIDS-mortality amoagpe with advanced HIV disease at a

time were universal ART is being widely rolled-anitsub-Saharan Africa.
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Figure 1: Study profile of Cohort

Figure2. Timing from HIV testing through ART initiation

Figure 2: Timing from HIV diagnosis to ART initiatm. P-values compare the median time

between CrAg positive and CrAg negative individu@lserall, the median time from entry into
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HIV care to CD4 testing, CrAg testing, and refefaallumbar puncture was 1 day in total with

prioritization of addressing advanced HIV disease.

Figure 3. Kaplan-Meier survival estimates of Death/ L ost to Follow-up by CrAg Status

Figure: 3a (Top left): Kaplan-Meier survival esti@sof death or loss to follow-up among CrAg
negative versus Non-meningeal CrAg positive indraild. 3b (Top right): Kaplan-Meier

survival estimates of death or loss to follow-upoaign CrAg negative versus Cryptococcal
meningitis individuals. 3c (Bottom left): Kaplan-iée survival estimates of death or loss to
follow-up by CrAg status.3d (Bottom right): Kaplafeier survival estimates of death or loss to

follow-up among CrAg negative versus CrAg posiiyeART status.
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Table 1. Distribution of baseline characteristics of study participants

Factor Total CrAg Criag P-value?®
Negative Positive
Overall, n(%) 560 (100) 526 (100) 34 (100)
Women, n(%) 311 (56) 291 (55) 19 (59) 0.7

Age, years 38 (33-46) 38 (33-46) 41 (35-49) 0.3
Hemoglobin g/dL 9.7 (8.3-11.2) | 9.7 (8.3-11.2) 9.4 (8.2-0.9) 04
CD4, cellgul, median (IQR) 61 (26-103) 62 (26-105) 52 (28-105) 0.08

0-50, n(%) 229 (41) 213 (40) 16 (47)

©1-100,, n(%) 187 (33) 172 (33) 15 (44) 0.06

101-150, n(%) 144 (26) 141 (27) 3(9)
Tuberculosis Treatment, n(%) |51 (9) 44 (8) 7 (22) 0.01
Neurological symptoms, n(%) |94 (17) 75 (14) 19 (56) <0.001
Procedence, n(%)

Outpatient 420 (74) 399 (76) 17 (50) 0.001

Inpatient 144 (26) 127 (24) 17 (50) '
Cryptococcal Meningitis, n(%)

Positive CSF CrAg 10 (2) -- 10 (29)

Negative CSF CrAg 22 (4) - 22 (65) -

LP not performed 528 (94) 526 (100) 2 (6)
ART Initiated, n(%) 461 (82) 438 (83) 23 (68) 0.021
6-month outcome, n(%)

Alive 335 (60) 320 (61) 15 (44)

Dead 56 (10) 43 (8) 13 (38) <0.001

LFU 119 (21) 114 (22) 5 (15)

Transferred 50 (9) 49 (9) 1(3)

Numbers are n (column %) or median (interquartiege).

Abbreviations: GFR, estimated Glomerular FiltratRate; BMI, Body mass index; LP, Lumbar punctur&TA
antiretroviral therapy; LFU: Lost to follow-up
@ P-value from Chi-square test or Kruskal-Wallis kréest
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Table 2 Univariate and multivariate analysis of factors associated with death/loss to follow-

up at six-month.

Univariate Multivariable
Death Analysis Analysis (N=498) ®
or Lost Rate
to Person- | /100
Follow- | Years person| Hazard Ratio Hazard Ratio
up  |Exposureyears (95% ClI) p (95%Cl) p
Age, years -- -- 1.01 (0.99-1.02) 0.32 1.01 (0.99-1.0319
Sex
Men 79 13.6 5.8 1.0 0.88 1.0 0.81
Women 94 16.7 5.6 | 1.02 (0.76-1.38 1.04(0.75-1.44
CD4, cellg/pL 0.02
0-50 89 12.1 7.4 1.0 0.04 1.0
51-100 55 10.7 5.1 [0.69 (0.49-0.96 0.68 (0.48-0.96)
>100 29 7.6 3.8 [ 0.66 (0.43-1.00 0.66 (0.43-1.02)
Anemia
No 130 24.5 5.3 1.0 0.06 1.0 0.60
Yes 43 5.9 7.3 | 1.40(0.99-1.99) 1.11(0.76-1.61
Non-CNS CrAg+
Negative 157 28.9 54 1.0
Positive 8 11 | 7.3 | 1.53(0.75-3.12) 9-2° N/A N/A
Meningitisin CrAg+
Negative 8 1.1 7.3 1.0 <.001 1.0 0.01
Positive 8 0.4 20 | 4.08 (2.00-8.37 2.77 (1.31-5.83)
ART Initiation
No 55 3.9 14.2 1 <.001 1 <.001
Yes 118 26.5 4.5 | 0.29(0.20-0.41) 0.32(0.22-0.46
Provider-I nitiated
HIV Test
No 125 23.1 5.4 1 0.13 N/A N/A
Yes 48 7.2 6.6 | 1.29(0.92-1.81)
eGFR 0.03
>90 129 | 24.12 | 5.3 1 1 0.52
30-89.9 32 4.9 6.5 | 1.38(0.93-2.04) 1.19(0.79-1.80
< 30.0 12 1.3 9.2 | 2.22(1.22-4.05) 1.38(0.72-2.65
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BMI, per kg/m2

>25 11 25 | 45 1 0.22
18.5-24.9 88 17.2 | 5.1 | 1.37(0.71-2.66) N/A N/A
<18.5 56 9.0 | 6.3 | 1.70(0.86-3.36)

TB co-infection 0.48
No 153 27.9 5.5 1 N/A N/A
Yes 20 2.5 | 8.1 | 1.18(0.74-1.90)

Abbreviations; PYR, person years at risk; Cl, coefice Interval; HR, Hazard ratio; CrAg cryptococaigen; ART,
antiretroviral; eGFR, estimated Glomerular FiltvatiRate.
Variables included in the multivariable model wage at CrAg test as a continuous variable, sex,, @Bdmia,
Cryptococcal meningitis, ART initiation and eGFRv&lue from Wald test for binary variables and litkeod ratio test fo

categorical variable$. P-value for trend.
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2023 patients diagnosed with HIV at CDCI between October 2013-July 2015

713 Not willing to give informed consent
658 Baseline CD4 >150cells/'mm3

61 Were ART experienced

31 Aged below 18 years

Y ¥V ¥V ¥

o
560 newly diagnosed HIV patients. ART natve with serum CRAG results; 526 serum CRAG
| negative, 34 serum CRAG positive included in the descriptive analysis

Y

¥ 50 patients transferred to other HIV clinics for care within six months of follow-up exchided

\> 2 CrAg+ patients LP not donc-unknown CM status excluded

!

[ 508 patients with known six months outcome included the outcome analysis ]
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Days Median (IQR) P-value

1 (0-2) 0.126
1 (0-2) 0.21
1 90-2) 0.57
7 (2,30 0.004

22 (16,41) CrAg+ 0.77
50 (42,56) meningitis 0.66

Copyright © 2018 The Author(s). Published by Wolters Kluwer Health, Inc.
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