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Abstract

Background The advanced disease management (ADM) package, which aims to reduce morbidity and mortality in
people with Advanced HIV disease (AHD, WHO stage Ill/IV and/or CD4 count < 200 cells/mm?3 or age <5 years), is not
fully implemented in India. We assessed the feasibility of implementing the full WHO ADM package as part of routine
HIV care under the programmatic setting in antiretroviral therapy centers of Mumbai.

Methods We implemented the ADM package (screening, treatment, and prophylaxis for major opportunistic
infections, rapid ART initiation, and ART adherence support) in 17 ART centers from October 2020 to December 2021.
Treatment naive and experienced persons with AHD, including children, were enrolled. We assessed the feasibility
through coverage of ADM package components and reported the proportion of rapid ART initiation (< 7 days),
cotrimoxazole prophylaxis, TB preventive treatment (TPT) for those eligible [(excluded active TB disease (n=280)

and those completed TPT prior to enrolment (n=1,186)], TB-LAM screening (excluded current TB disease), and
cryptococcal antigen (CrAg) assay (excluded children < 10 years of age). We used a point of care test for TB (LAM) and
cryptococcus (CrAg) screening. We followed the prospective cohort for one year (through 31 July 2022) to document
outcomes for survival and lost to follow- up (LTFU).

Results We identified 4,334 PLHIV with AHD and provided the full ADM package to 64% (2,779/4,334); 297 did not
receive ADM (146 died, 151 LTFU), and 1,258 received routine standard of care (587 had TB, 366 were at decentralized
sites, and 305 LAM/CrAg kits were not available) with existing ART center staff. Nearly 78% (385/494) of treatment
naive were rapidly initiated on ART. Nearly 82% (1,129/1,383) and 99% (2,751/2,779) received TPT and cotrimoxazole
prophylaxis, respectively. Of the eligible, 99% (2,508/2,524) and 98% (2,715/2,758) were screened for TB and
cryptococcal infection, respectively. At the end of 12 months, 88% (2,458/2,779) were alive, 8% (210/2,779) died, and
4% (111/2,779) were LTFU. Mean survival time was significantly (p <0.001) higher among treatment experienced
people; 11.6 months (95% Cl: 11.5,11.7) compared to treatment naive people 10.8 months (95% Cl: 10.5,11.0).
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Conclusion With careful anticipatory planning, stakeholder engagement, and training, implementing the full
ADM package is feasible in a routine program setting with existing human resources. Additional intensive case
management may be necessary for the reduction of mortality among treatment naive PLHIV.

Keywords Advanced HIV disease, Advanced disease management, HIV survival, Mortality

Contributions to the literature

« Our findings suggest that, with careful planning and
involving stakeholders from health providers and
communities, it is feasible to implement continuity-
of-care innovations such as the HIV ADM package
at all levels of health facilities to improve the survival
and outcomes of PLHIV.

« Efficient and person-centric referral mechanisms
and additional intensive care are required for
antiretroviral treatment naive clients with AHD.

+ Training, mentoring, and monitoring of health
care staff with the development of person-centric
advanced HIV disease patient flow systems are
crucial for ADM implementation.

Background
Expanded HIV testing and rapid access to antiretrovi-
ral therapy (ART) is a key pillar to reach the 2030 HIV
elimination goals. Of the 39 million people living with
HIV (PLHIV), an estimated 29.8 million are on life saving
ART (2022), leading to a significant impact on reduction
in mortality globally [1]. Despite ongoing improvements
in ART access, advanced HIV disease (WHO stage III or
IV and /or CD4 count <200 cells/mm? or age<5 years)
remains a significant cause of death among PLHIV [2, 3],
in low- and middle-income countries. To decrease mor-
bidity and mortality and expand evidence-based practice,
WHO recommends an Advanced Disease Management
(ADM) package for children [4] and adults [5]. The WHO
ADM package components include screening and diag-
nosis of opportunistic infections (for active TB with
Nucleic Acid Amplification Test and the lateral flow urine
lipoarabinomannan (LAM) assay, systematic screening
for serum or plasma cryptococcal antigen (CrAg) assay),
cotrimoxazole prophylaxis, TB preventive treatment flu-
conazole primary prophylaxis, rapid ART initiation and
intensive antiretroviral treatment adherence support.
India’s National AIDS Control Program has seen a
decline in annual new HIV infections and AIDS related
deaths by 86% and 78% (2021), with nearly 1.6 million
PLHIV on ART [6] through expanded person-centric
service delivery strategies, which have improved access
and closed gaps in treatment continuity. Despite these
advances, 30% of PLHIV newly presenting to care for
enrollment in ART centers have advanced HIV disease
[7] with CD4 counts <200 cells/mm?3. This necessitates a

public health approach for managing people who present
late with AHD [8, 9].

In 2020, with the recommendation of the National
Technical Resource Group, we assessed the feasibility
of implementing the full ADM package in the 17 gov-
ernment ART centers in the routine program setting in
Mumbai. In 2021, India’s National AIDS Control Program
reviewed the WHO guidance and drafted guidelines on
Advanced Disease Management [10] for implementa-
tion at ART centers. Despite the broader adoption of the
WHO guidance, there are barriers to implementation.
Currently, the National AIDS Control Program imple-
ments a partial ADM package [4] that includes, symp-
tom screening for TB followed by TPT for those negative
screen, Nucleic Acid Amplification Test for TB diagno-
sis, cotrimoxazole prophylaxis] across government ART
centers due to limited availability of TB-LAM and CrAg
screening tests and fluconazole prophylaxis. Through an
implementation science approach, we describe the ADM
adoption and report barriers, moderators, and outcomes.
The full results of TB LAM (included PLHIV > 18 years of
age) and CrAg implementation referred to in this paper
are reported elsewhere [11, 12].

Methods

From October 2020—December 2021, we implemented
the WHO recommended full ADM package into routine
HIV services in 17 public antiretroviral therapy centers in
Mumbai. Six centers were in tertiary, eight in secondary,
and three in primary health care facilities. Care provided
at these ART centers is free of charge to the PLHIV. As
described in our prior study, “ART centers consist of a
team of different cadres of health care providers includ-
ing a trained physician, nurse, pharmacist, counsellor,
data manager, lab technician, and a community represen-
tative. In the programmatic setting, CD4 count is enu-
merated for all PLHIV at baseline and every six months
while on ART, and viral load is done annually. ART cen-
tres refer PLHIV to higher health facilities for diagnostic
or clinical management, if required” [11, 12].

To describe the process of translating the ADM pack-
age into routine service delivery at ART centers, we
adopted Per Nilsen’s [13] implementation science theo-
retical approach that stratifies different theories based
on the setting, process, and outcomes. We used the
Ottawa Model of Research [14] approach to describe the
process of integration of the ADM package into routine
care at ART centers in Mumbai and have described the



Acharya et al. BMC Health Services Research (2025) 25:595

implementation through the six-step approach of the
Ottawa Model. This approach is most suitable for imple-
menting continuity-of-care innovations that involve mul-
tiple sectors, settings, agencies, and provider groups [15]
that impact the adoption of changes at the organizational
and systems level [16].

Application of the six-step approach of the Ottawa model
for implementation of the ADM package

Step 1. Stakeholder engagement

Mumbai is one of India’s three mega Metropolitan cities,
with a well-organized separate administrative body (the
Mumbai Corporation). Apart from the routine budget-
ary allocation from the National AIDS Control Organiza-
tion, the Mumbai Corporation was a critical stakeholder
in resource mobilization and facilitation of policy. We
included clinicians, microbiologists, program managers,
community members, clinicians, administrators of hospi-
tals and ART center staff as key stakeholders. We orga-
nized a series of consultative meetings with stakeholders
to seek inputs on operational aspects, standard operating
procedures (SOP) on care and treatment, patient flow,
referral mechanisms, reporting, and monitoring tools.

Step 2. Components of ADM package of services
We developed SOPs and trained ART center staff on the
ADM package as per the SOPs. The WHO ADM pack-
age [17] includes (1) rapid ART initiation (within 7 days),
(2) prophylaxis and pre-emptive treatment including
cotrimoxazole prophylaxis, TPT, provided TB disease is
excluded by initial four symptom screening (4 S negative)
and among 4 S positive TB was ruled out by nucleic acid
amplification test and or TB-LAM and or chest radiog-
raphy, and fluconazole pre-emptive therapy of 800 mg/
day for 2 weeks, then 400 mg/day for 8 weeks and con-
tinued maintenance with fluconazole 200 mg/day for
serum CrAg antigen using in vitro CrAg Lateral Flow
Assay (Immy, Norman, OK, USA) positive people with-
out meningitis, (3) expanded diagnostic options with TB-
LAM assay using the in vitro Alerel Determine TB LAM
Antigen lateral flow assay (Abbott Laboratories, Lake
Bluff, USA) to add to TB disease screening with Nucleic
Acid Amplification Test and prompt initiation of anti-TB
treatment and the systematic screening with serum cryp-
tococcal antigen assay (excluded children <10 years) and
(4) intensive treatment adherence support during rou-
tine pill-pick-up visits by the counsellor to achieve 95%
adherence and telephonic reminders for pill-pickup.
PLHIV who were not provided with an ADM pack-
age were provided with a routine standard of care that
included other components of ADM such as screening
and diagnosis of active TB with Nucleic Acid Amplifi-
cation Test, cotrimoxazole prophylaxis, TB Preventive
therapy, rapid ART initiation and intensive treatment
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adherence support along with CD4 and viral load moni-
toring which are a part of the routine program.

Step 3. Potential barriers and facilitators for implementing
the ADM package

Although there were ADM guidelines at the national
level, we did not have SOPs at the site level. Other site
level barriers included the lack of guidance on rapid
ART initiation, limited availability of drugs required
for preventive therapy [cotrimoxazole, fluconazole, and
isoniazid], and absence of urine LAM and serum CrAg
assays in India’s National AIDS Control program. Addi-
tionally, and mirroring the impact of COVID-19 glob-
ally, during April-July 2021 there was a surge in the
number of persons with COVID-19 across India; Mum-
bai was disproportionately hit with disruption in trans-
portation services and other critical services including
health. We received approval to procure a limited num-
ber of TB-LAM kits for use under research purpose as
urine TB-LAM is not approved for clinical use in India.
Despite these challenges, we identified several facilita-
tors. Through strong political will and support from the
Mumbai Districts AIDS Control Society (MDACS), the
Society committed to the availability and forecasting of
ADM package including drugs, consumables, and labo-
ratory kits, along with the staff time at the ART centers.
Additionally, we relied on an existing strong network
of interdepartmental referrals and a robust lab-clinic
interface with the ART center, in addition to existing
monitoring, site mentoring and review mechanisms
as facilitators for uptake of ADM implementation in
Mumbai.

Step 4. Intervention

We enrolled all adolescents and adults who had current
CD4 counts <200 cells/mm3 or WHO clinical stage III /
IV events, regardless of whether they were ART-naive or
ART-experienced. We also enrolled all children<5 years
of age not established on ART and enrolled children who
have been receiving ART for >1 year and were clinically
unstable. We trained the ART center staff to ensure uni-
form implementation and monitoring of PLHIV in the
ADM package of services. We developed job aids and
standard operating procedures (Fig. 1) for use in the
ART center upon identification of a person with AHD
and ensured ART and laboratory staff adhere to opera-
tional and technical aspects of ADM management. We
provided hands-on training on the laboratory workflow,
emphasizing the pre-analytical procedures for perform-
ing LAM and CrAg testing to the nurse and lab techni-
cian of ART centers. ART center staff assessed all PLHIV
during their routine ART center visit for eligibility and
ensured the provision of the ADM package and recorded
details in the ADM register.
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of acute conditions including
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Screening diagnosis and treatment of opportunistic infections (including
TB and cryptococcal infections)
Prompt initiation of Cotrimoxazole prophylaxis / TB Preventive therapy
(in the absence of active TB)/ fluconazole pre-emptive treatment
Rapid antiretroviral therapy initiation
Intensive counselling support

Fig. 1 Operational flow of advanced disease management services at ART centers, Mumbai

Step 5. Assess the adoption of the ADM package

Mumbai District AIDS Control Society provided on-site
supportive supervision, clinical mentoring, and monitor-
ing support to the ART center staff.

The ART facilities were assessed monthly for the avail-
ability of drugs, kits, and other consumables. During the
monthly mentoring and monitoring on-site visits to the
ART centers, the staff observed the process of enrollment
of eligible PLHIV into the ADM package, reviewed reg-
isters for accuracy, and provided specific recommenda-
tions and course corrections on referral and management
of PLHIV. Mumbai Districts AIDS Control Society rou-
tinely reviewed ART center performance every quarter
based on key implementation measures e.g., number of
PLHIV presenting to ART center with AHD, number of
newly initiated PLHIV presenting with AHD, the num-
ber enrolled into ADM package, the number offered with
specific components.

Step 6. Outcomes
We reported feasibility, program, and client outcomes.

Feasibility outcomes

Coverage of each component of the ADM package was
assessed to determine the feasibility of implementing the
ADM package. We calculated the proportion of PLHIV pro-
vided with ADM package of care among those presenting
with AHD, the proportion of treatment naive PLHIV rapidly
initiated on ART, the proportion of eligible PLHIV initiated

on TPT of those screened negative for TB [excluded per-
sons with current TB disease and those having completed
TPT prior to ADM enrolment], the proportion of eligible
PLHIV initiated on cotrimoxazole prophylaxis, the propor-
tion of PLHIV offered urine TB-LAM (excluded current TB
disease), the proportion of PLHIV offered serum cryptococ-
cal antigen (CrAg) assay (excluded children of <10 years of
age) and proportion offered ART adherence counselling.
We reported the methods and results of the operational
feasibility of implementing TB-LAM and CrAg assay else-
where [11, 12].

Program outcomes

We defined a turnaround time of two hours for receipt
of urine TB-LAM and serum CrAg results. We calculated
the median turnaround time for both urine TB-LAM
and serum CrAg. Clients who received the ADM pack-
age were followed for one year (through 31 July 2022) to
document outcomes (alive on ART, died, lost to follow-
up). We calculated the mortality rate using the number
of deaths as the numerator and the duration of treatment
(in person-years) as the denominator (including those
LTFU and died). Data was censored on 31 July 2022. We
used the Kaplan-Meier product limit estimation method
to assess the cumulative probability of survival. The log-
rank test was used to examine the statistical difference
in survival by type of PLHIV (treatment experienced and
treatment naive).
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Client outcomes

We calculated the proportion of PLHIV screened posi-
tive for urine TB-LAM and serum CrAg. The Cox pro-
portional hazard regression model was used to calculate
the hazard ratios for death as a primary outcome at any
time during the follow-up period to determine predic-
tors of mortality. Variables with p value of 0.2 or below
and having biological relevance to the outcome were
included in the final model.

Operational definitions

We defined ‘alive on ART’ as PLHIV receiving ADM
package of services, picked up ART within 28 days of
pill-pick date, and alive on care as of 31 July 2022; ‘died’
as PLHIV on ART who received ADM package but died
due to any cause at the end of one-year follow-up and
lost to follow-up (LTFU) as PLHIV who missed pill pick
up for >28 days at the end of one year of follow-up.

Data collection, data management, and analysis

Routine program data was collected from the patient
records (treatment card, TB register, and ART reg-
ister) maintained at the ART center. Variables such
as age, sex, ART status (treatment experienced and
ART naive), duration of ART, CD4 count, serum and
cerebrospinal fluid CrAg results, urine LAM results,
follow-up outcomes (alive on ART, died, lost to follow-
up), TPT initiation status, anti-TB treatment initiation
status, cotrimoxazole prophylaxis were collated. All
data were entered in Microsoft Excel (Version MSO
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(16.0.10383.20027). We calculated the mean, standard
deviation, median, and interquartile range (IQR) for
continuous variables, and proportions for categorical
variables. We analyzed data using IBM SPSS Statistics
for Windows (Version 23.0).

Results
We categorized the results based on the Ottawa model
into assess, monitor, and evaluate (Fig. 2).

Assess

All the cadre of staff from 17 ART centers were trained on
the ADM package of services. We provided 2,779 AHD
persons with ADM package with existing staff at the ART
center. Of those who received the ADM package, 68.1%
(1,892) were males, the median age was 43 years [IQR:
35,50], and the majority (35.8%) were between 40 and
49 years of age. The median CD4 count was 137 cells/
mm? [IQR: 80, 218], and 34.5% (959) presented with CD4
count < 100 cells/mm?®. The majority, 79.2% (2,212/2,779),
were treatment experienced, and 82.8% (2,302/2,779) did
not have symptoms of TB on four symptom screening
(Table 1).

Monitor

We forecasted the supply of drugs such as cotrimoxazole,
fluconazole, and isoniazid to avoid stockouts during the
implementation and follow-up period. The Mumbai Dis-
trict’s AIDS Control Society team conducted a monthly
review with the ART center staff to review processes,

Assess +
Barriers and supports for ADM

Process and degree of use +

Evaluate
Impact

Monitor

ADM Package in 2020-21

Rapid ART initiation (within a week of diagnosis)
Cotrimoxazole prophylaxis

Screening for TB with urine lipoarabinomannan
TB preventive therapy

Systematic screening for serum cryptococcal

antigen Intervention
ART adherence counselling * In-country approvals
I *  Drug forecast and
procurements
Barriers: Training =
«  No ADM implementation guidelines Strengthen lab clinic

interface

No guidance on rapid ART initiation .
Standard operation

Limited availability of Cotrimoxazole,
Fluconazole and Isoniazid stocks

procedures and job aids

Feasibility outcomes
Coverage of ADM components
Service outcomes
Turn around time (TAT)
Retention at 12 months
Mortality and survival
Client outcomes

Adoption

» Initial use
Feed back on serum
cryptococcal antigen
(CrAg) and Urine

Urine lipoarabinomannan and systematic Strengthen institutional = lipoarabinomannan - Positivity for serum CrAg, urine
screening for serum cryptococcal antigen not linkages ; (LAM) LAM
available in program Review mechanisms Mortality predictors
Patient education
I »  Setting up monitoring and
evaluation tools
Moderators: Stakeholder engagement
«  Separate District governance for HIV
programme
Existing lab-clinic interface
Availability of staff =
Available resources for procurement of drugs
and lab kits

Existing interdepartmental linkages wit ART
centres

Existing monitoring and review mechanisms
Early adaptors for innovation

Fig. 2 Ottawa model for implementation of advanced disease management package of services, Mumbai
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Table 1 Demographic, immunological, and clinical
characteristics of AHD clients provided with advanced disease
management package of services, Mumbai (N=2,779)

Characteristics n (%)
Age in years <20 107 (3.9
20-39 863 (31.1)
40-59 1632 (58.7)
>60 177 (6.4)
Sex Male 1892 (68.1)
Female 887 (31.9)
Type of population  Key Population 80(2.9)
General Population 2699 (97.1)
WHO clinical stage | 2045 (73.5)
at enrolment I 349 (12.6)
Il 180 (6.5)
[\ 205 (7.4)
CD4 Count (cells/ <50 214(7.7)
mm3) at enrolment  51-100 471 (169)
101-200 1914 (68.9)
>200 180 (6.5)
Viral load (copies/ <1000 1328 (47.8)
ml) at enrolment > 1000 536 (19.3)
Not Available 915(32.9)
4 symptom (4 S) 4 S Positive 202 (7.3)
screening for TB 45 Negative 2302 (82.8)
Presented with TB 275(9.9)
Duration on ART Newly initiated on ART (ART naive) 567 (20.4)
<1 year of prior ART 306 (11.0)
>1to <2 Years of prior ART 309 (11.1)
>2 Years of prior ART 1597 (57.5)

Key Population (KP) includes female sex workers, people with injecting drug
use, and men who have sex with men. KP data was abstracted from routine
program records

including the lab clinical interface to ensure linkage and
referral services for case management. The monthly
review provided a real time opportunity to review
progress while providing solutions for challenges with
refresher training and through on-site mentoring to fast-
track ADM implementation. During the initial quarter of
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implementation, there were challenges, such as identifying
the PLHIV with AHD during the visit to ARTC and timely
providing the ADM package by the ART center staff.

Evaluate

Feasibility outcomes

We identified 4,334 PLHIV who qualified for ADM ser-
vices. During October 2020 to December 2021, we were
able to provide the full package of ADM services to the
majority who qualified (64%; 2,779/4,334) using exist-
ing staff. Of the 1,555 PLHIV who could not be provided
with the full ADM package, 297 did not receive the ADM
package (146 died, 151 LTFU) and 1,258 received routine
standard of care (587 had TB, 366 were at decentralized
sites, and 305 LAM/ CrAg kits were not available) with
existing staff at ART centers (Fig. 3).

Of the treatment naive PLHIV, 77.9% (385/494) were
rapidly initiated (<7 days) on ART. After excluding per-
sons with TB disease (#=280) and those having com-
pleted TPT prior to ADM enrolment (n=1,186), 81.6%
(1,129/1,383) received TPT and 99.0% (2,751/2,779)
received cotrimoxazole prophylaxis. Of the eligible,
99.4% (2,508/2,524) and 98.4% (2,715/2,758) were
screened for TB and cryptococcal infection by TB-LAM
and CrAg Point of care test, respectively (Table 2).

Program outcomes

All PLHIV screened for TB and or cryptococcal infection
by urine TB-LAM and serum CrAg received test results
within a turnaround time of 2 h. At the end of 12 months,
among those provided with the ADM package, 88.4%
(2,458/2,779) were alive, 7.6% (210/2,779) died, and 4.0%
(111/2,779) were LTFU (Table 3). Of the 1,555 who could
not be provided with the full ADM package, 297 did not
receive an ADM package nor routine standard of care
(146 died, 151 LTFU) and 1,258 received routine stan-
dard of care. Of the 1,258 who received routine standard
of care, 80% (1001/1,258) were alive, 14% (178/1,258)
died, and 6% (79/1,258) were LFTU.

n=4,334

Number of PLHIV with AHD

Did not receive ADM package* (n=297)
*Died (n=146)
*LTFU (n=151)

|

Received routine package of care
+  PLHIV with TB (n=587)
Decentralized dispensation due to COVID
restrictions (n=366)
LAM and CrAg kits not available (n=305)

Fig. 3 PLHIV provided with ADM package and routine care, Mumbai

|

Received ADM package
n=2,779
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Table 2 Feasibility of implementing components of advanced

disease management package of services

Characteristics

Rapid Antiretroviral therapy (ART) initiation
Eligible PLHIV (ART naive) 494

N (%)

Rapid initiation of ART 385 (77.9%)
Tuberculosis preventive treatment (TPT)

Eligible for TPT 1,383

Initiated TPT 1,129 (81.6%)
Cotrimoxazole prophylaxis

Eligible for Cotrimoxazole prophylaxis 2,779

Initiated Cotrimoxazole prophylaxis 2,751 (99.0%)
Tuberculosis screening and disease diagnosis

PLHIV with AHD 2,779

PLHIV presented with concurrent TB disease 274

Eligible for TB screening 2,505
Total screened for TB (4 symptom screening) 2490 (99.4%)
Total screened positive on 4 S screening 234 (9.3%)
Sputum Xpert tested among 4sysmptom positive 137
Xpert positive among 4 symptoms positive 28 (20.4%)
Urine TB LAM positive among 4 symptoms positive 45 (19.2%)
Both Xpert and LAM positive among 4 symptoms 24 (10.3%)
positive
Total screened Positive using (LAM/ Xpert / both)
among 4 symptoms negative clients
Xpert tested among 4 symptoms negative 13
Xpert positive among 4 symptoms negative 4(30.8%)
Urine TB LAM positive among 4 symptoms negative 126 (5.6%)
Total Urine TB LAM positive among those screened for 171 (6.8%)

4 symptoms
Cryptococcal infection screening by Cryptococcal antigen (CrAg)

Eligible for CrAg screening 2,758
Total screened for CrAg 2,715 (98.4%)
Total CrAg positive 25 (0.9%)

Proportion referred for Cerebrospinal fluid CrAg 92.0% (23/25)

Table 3 Twelve-month outcomes of clients with advanced
HIV disease provided with ADM package of services, Mumbai
(N=2,779)

Characteristics N %
Alive on ART 2,458 884
Died 210 7.6
Lost to follow-up 111 4.0

The overall mean survival of the cohort was 11.4
months (95% CI: 11.30,11.47) at 12 months of follow-up.
Mean survival time was significantly (p<0.001) higher
among treatment experienced 11.6 months (95% CI:
11.53,11.69) compared to treatment naive 10.8 (95% CI:
10.51,11.03) at 12 months (Fig. 4).

The overall mortality rate of the cohort was 8.1 per
100-person years (210/2,596). The mortality rate at
90 and 180 days after treatment initiation was 3 per
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100-person years and 7 per 100-person years, respec-
tively. Of the 210 total deaths in the ADM group, 161
(76.6%) had occurred during the first 6 months after the
ADM package was started. Of the 161 PLHIV who died
within six months on ADM package of care, about 60%
were between 40 and 59 years of age, the majority were
female (66%), 51% presented with a CD4 count less than
100 cells/mm3, 26% had TB, and 45% were treatment
naive.

Client outcomes

Predictors of mortality PLHIV aged 40-59 years
(95%CIL: 1.21, 13.97; p<0.02) and =60 years (95%CI:
2.02, 24.88; p<0.002), not initiated on TPT (95%CL:
1.53, 2.97; p<0.001), serum CrAg positive (95%CI: 1.16,
7.0; p<0.022), viral load>1000 (95%CIL: 32.91,243.76;
p<0.001), without viral load after ADM enrolment
(95%CIL: 34.90, 261.98; p<0.001), and treatment naive
(95%CI:1.08,2.05; p <0.014) had higher risk of death com-
pared to those with age < 20 years, initiated on TPT, serum
CrAg negative, viral load < 1000 copies/ ml, and treatment
experienced respectively (Table 4).

TB-LAM and CrAg positivity As reported previously
[11, 12], a total of 2,508 PLHIV were offered urine TB-
LAM. The overall proportion of PLHIV with urine TB-
LAM positive result regardless of TB symptoms was 6.8%
(171/2,508), and 91.8% (157/171) were initiated on anti TB
treatment (Table 2). Among PLHIV with CD4<100 cells/
mm?, the positivity was 43.0% and 7.7% in symptomatic and
asymptomatic patients, respectively. Among PLHIV with a
CD4> 100 cells/ mm?, the positivity was 26.7% and 2.7% in
symptomatic and asymptomatic patients respectively. Of
the eligible 2,758, 98.4% (2,715) were tested for serum CrAg.
Of'these, 25 (0.9%) had a CrAg positive result. Among CrAg
positive patients, only one had symptoms (Table 2). Lum-
bar puncture was obtained in 20/25 patients within 4 days
(range: 1-4 days) of positive serum CrAg result, and one
person was confirmed to have meningitis. All serum CrAg-
positive patients who had a negative cerebrospinal fluid
CrAg were offered fluconazole pre-emptive therapy of 800
mg/day for 2 weeks, then 400 mg/day for 8 weeks, and con-
tinued maintenance with fluconazole 200 mg/day.

Discussion

We report on a large prospective cohort from India
receiving the full WHO recommended ADM package
of care and prospectively followed for twelve months to
assess the feasibility and intervention outcomes in the
government program setting. Implementing the ADM
package in Mumbai entailed engaging several stake-
holders, community members, healthcare providers,
and patients in a real-world setting [16]. Most of the
cohort provided with the ADM package of services in
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Fig. 4 Cumulative survival probability of PLHIV with Advanced HIV Disease by type of PLHIV, Mumbai

Kaplan-Meier curves displaying the estimated survival probability for 2 different groups of patients (ART-Experience & ART-Naive). Each vertical step in
the curve indicates one or more events (i.e., deaths), and right censored patients are indicated by a vertical mark in the curve at the censoring time. A
visual inspection suggests that survival seems to be more favorable for ART-Experienced patients than ART-Naive patients. The log-rank test indicates a
significant difference between the survival curves

Table 4 Predictors of mortality among clients with advanced HIV disease provided with advanced disease management package of
care, Mumbai (N =2,779)

Characteristics Total Alive Died p value HR gﬁ S?}'LCI

Age in years

<20 107 104 3 W0-39Vs <20 s —

20-39 863 808 57 135 242 .78 774

£0-59 182 1508 124 .081 277 .88 871 40-59 Vs <20 —_—

>=80 177 151 26 .004 5.66 171 18.71

Sex 260 Ve - —

Male 1892 1752 140 s

Female 887 817 70 8% 110 .80 142 Female Vs Male -

CD4 (cells'fmm3) priorto ADM

250 . L 214 174 40 .005 229 128 409 <=50V5 5200 e

51-100 471 410 81 148 1.5 .87 280

101-200 1914 1821 93 019 53 3 .90 51100 Vs >200 ——

=200 180 184 16

TPT initiation 101-200 Vs >200 ——

Yes 224 2226 108

No 303 243 60 <0.001 5.05 369 6.93 ") ——

Net eligible 142 100 42

TB Status ™ ——

No TB 2505 2345 160

18 274 24 50 <0.001 3.16 229 434

Serum CrAg Poskie

Negative 2841 2445 198

Positive 24 19 5 013 3.0 127 7.51 Yo e f—

Not Applicable 114 105 9

Cotrimoxazole Prophylaxis 21000 Vs <1000 —_—
Yes 2751 2545 208

No 28 24 4 178 1.97 73 5.31 Net done Vs <1000 —_——
Viral load (copies/ml) count after ADM

<1000 1820 1818 4 ARTNaive sl

21000 587 481 128 <0.001 12074 4481 32874

Nct done 372 292 80 <0.001 112468 4119 307.01 0 s ,‘0 10 6[
Type of Client : ) T ) -
AR T-Experience »12 2081 121 Adjusted Hazard Ratio (AHR)

AR T-Nsive 5687 438 79 <0.001 258 193 338

this analysis were treatment experienced, and about 60%
were aged between 40 and 59 years. The increased rep-
resentation of PLHIV in this age band is also observed
at the national level. Per the national HIV estimates for

2022, about 36% of the total PLHIV were estimated to
be in the age group of 50 years or older, which is signifi-
cantly different from 2000 where only around 17% of the
total PLHIV were aged 50 years or older [6].
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During the planning stage, and because country spe-
cific guidance for ADM implementation was not avail-
able, we developed job aids, regular on-site clinical
mentoring, hands-on laboratory training, and monitor-
ing to inform the implementation process for the ADM
package by the clinical and laboratory staff. During the
initial quarter of implementation, there were challenges,
such as the identification of PLHIV with AHD during
the visit to the ART center and the timely providing the
ADM package. Regular review, monitoring, and men-
toring support during the initial implementation was
vital to ensure a uniform ADM package of services. As
described in prior studies, task sharing, training, and
mentorship improved the uptake of laboratory and clini-
cal ADM services among nurses and counsellors [17, 18].
We observed that the coverage of all ADM components
did not depend on the patient volume (high or low) of
PLHIV or the location (tertiary or secondary) of the ART
centers. In fact, with anticipatory planning, implementa-
tion was possible without additional human resources.

Since ART centers are a part of the secondary or ter-
tiary institutions, establishing linkage and referral
systems for investigations, higher level clinical manage-
ment, and strengthening lab-clinic interface are essential
prerequisites for successful ADM implementation in a
routine program setting. We established strong refer-
ral pathways that enabled serum CrAg positive PLHIV
to access lumbar puncture services at a higher center in
an inpatient setting. We trained and mentored staff on a
job aid and algorithm to ensure appropriate investigation
and higher-level clinical management when indicated in
other studies [19]. In our intervention, the government
stakeholders undertook anticipatory forecasting of drugs
and lab commodities, human resource management, and
capacity building in the planning stage leading to the high
screening coverage of point of care test (TB-LAM (99%)
and CrAg (96%). Similar to the experience from South
Africa, in our study, the point of care test minimized
the testing burden on central laboratories and provided
results within a turnaround time of 2 h [20].

WHO recommends urine TB-LAM [21] among AHD
patients for early TB diagnosis and prevention of mortal-
ity. Our study found an additional yield when TB-LAM
was coupled with the standard program recommended
diagnostics and documented the utility and feasibility in
the program setting. However, clinical use is limited in
India and other high HIV-TB burden countries [22, 23].
CrAg lateral flow assay is approved for patient manage-
ment in India, but the National AIDS Control program
may consider access at all ART centers for reflexive
screening of all PLHIV with CD4 count < 100 cells / mm?
[24]. The ART center staff in Mumbai adapted to rou-
tinely screen PLHIV for AHD and continue providing
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the requisite ADM service package. Implementation of
evidence-based practices from prior studies has indicated
that adaptations are often made by systems, organiza-
tions, and/or service providers in the implementation
process [25].

Rapid ART initiation is a critical component of ADM:
however, in our study, we could achieve 78% coverage
(84 had TB, 8 had serum positive CrAg and 17 died even
before the clinical assessment for ART initiation). Simi-
lar barriers to rapid ART initiation are described in prior
studies [26]. Similarly, TPT coverage was 83% and this
lower rate could be attributed to the national program
recommendation of delayed TPT initiation after three
months of ART [27].

The 12-month mortality among PLHIV on ADM pack-
age was 8.1 per 100 person years; the majority (72%,
161/224) occurred within 6 months of ART initiation,
and the mean survival was higher among the treatment
experienced group compared to the treatment naive.
Similar to our findings, a review of the meta-analysis and
cohort studies from middle- and high-income countries
in 2021, indicated a higher risk of mortality during the
first six months [28]. Even after initiating ART, people
with advanced immunosuppression have a 50% higher
rate of mortality as compared to people with a CD4
count > 200 cells/ mm?3 at the time of ART initiation [29].
WHO recommends additional close monitoring or inten-
sive case management procedures such as. screening
and diagnostic testing for major opportunistic infections
and, where possible, access to radiology and labora-
tory services to be provided to assist with diagnosis and
monitoring of PLHIV with severe AHD for a reduction in
mortality [30].

Similar findings were observed in studies done in
Ethiopia and Uganda wherein the higher odds of mor-
tality rate were higher among PLHIV with CD4<200
mm?, viral load >1000 copies/ml, and advanced disease
patients (stage III and IV), not initiated or not eligible
for TPT [31, 32]. In the program setting, we describe a
reduction in mortality with the ADM package as similar
to that of the REMSTART [33] and Reality trial [34]. We
also note that the National AIDS Control Program NACP
introduced dolutegravir based regimens as the preferred
ARV, which could have additionally contributed to the
reduction in mortality.

Limitation

Our prospective cohort study followed people during
the COVID-19 pandemic and LTFU and mortality could
have been additionally impacted. Within the program
setting, we may not have measured all opportunistic
infections among patients presenting with AHD.
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Conclusion

With careful anticipatory planning, stakeholder engage-
ment, and training, implementing the full ADM pack-
age is feasible in a routine program setting with existing
human resources. Availability of point of care tests
allowed for additional diagnostic and clinical manage-
ment options for patients with AHD. Efficient up-referral,
including the development of person-centric advanced
HIV disease patient flow systems, training and mentoring
of health care staff, and monitoring are also crucial for
ADM implementation. Additional intensive case man-
agement may be necessary for the reduction of mortality
among treatment naive PLHIV with AHD.

Abbreviations

ADM Advanced Disease Management
AHD Advanced HIV Disease

ART Antiretroviral Therapy

CrAg Cryptococcal Antigen

Lf-LAM  Lateral flow lipoarabinomannan
LTFU Lost to follow-up

PLHIV People Living with HIV
SOP standard operating procedures
TPT TB Preventive Therapy
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