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Abstract

Introduction: Continuous access to HIV inputs, particularly Antiretrovirals
(ARVs), diagnostic tests, and cotrimoxazole, is essential for quality care of peo-
ple living with HIV (PLHIV). However, stock-outs persist in health facilities
(FOSA) in N’Djamena, Chad. This study aims to assess the availability of these
inputs in care centers in the Chadian capital. Material and Methods: A com-
prehensive prospective descriptive study was conducted from July to August
2021 on the 16 FOSA providing care for PLHIV in N’Djamena. Data was col-
lected from stock cards, registers, order forms, inventories, and semi-struc-
tured interviews with stock managers at FOSA, and at central and provincial
warehouses. A standardized stock-out monitoring form and checklist were used
to document stock-outs and assess storage conditions. Results: On the day of
the survey, 91.7% of FOSA (11 out of 12 responding) experienced a stock-out of
at least one ARV. Stock-outs of adult ARV affected 75% of facilities, and pedi-
atric ARVs 66.7%. Cotrimoxazole was unavailable in 58.3% of FOSA, and HIV
tests in 33.3%. The most frequently out-of-stock adult ARVs included: Efavi-
renz 600 mg (71.4%), DTG/3TC/TDF (40%), ABC/3TC 600/300 mg (22.2%),
AZT/3TC 300/150 mg (37.5%) and AZT/3TC/NVP 300/150/200 mg (18.2%).
Pediatric ARVs most frequently unavailable included: Efavirenz 200 mg (62.5%),
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ABC/3TC 60/30 mg (55.6%), Nevirapine syrup 50 mg (40%), and LPV/r 100/25
mg (33.3%). Conclusion: FOSA in N’Djamena faces frequent HIV input stock-
outs, compromising treatment continuity and patient retention. Strengthening
logistics systems, planning, and stock monitoring is needed to secure the sup-
ply chain.
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HIV, Inputs, Stock-Out, FOSA, N’'Djamena, Chad

1. Introduction

Since the discovery of the Human Immunodeficiency Virus (HIV) in the early
1980s, antiretroviral (ARV) treatments have profoundly transformed its manage-
ment, turning HIV from a fatal infection into a controllable chronic condition [1].
In 2019, UNAIDS estimated that 38 million people were living with HIV world-
wide, of which 25.4 million were on antiretroviral therapy [2]. Despite these ad-
vances, 690,000 AIDS-related deaths and 1.7 million new infections were still rec-
orded [2].

Sub-Saharan Africa remains the epicenter of the epidemic, accounting for
nearly two-thirds of people living with HIV. Adolescent girls and young women
aged 15 to 24 are particularly vulnerable due to social, economic, and behavioral
factors [3].

In Chad, HIV infection remains a major public health concern, with a preva-
lence of 1.2% among adults aged 15 to 49 in 2020, down from 3.3% in 2005 [4].
This prevalence is higher among women (1.5%) and in urban areas (4.3%) [2]. In
2019, nearly 120,000 people were living with HIV, about 69,000 of whom were on
treatment [4]. ARVs, HIV test kits, and cotrimoxazole prophylaxis are essential to
control the disease, prevent opportunistic infections, and limit transmission [5]
[6]. However, their effectiveness depends on uninterrupted availability. In re-
source-limited settings, stock-outs of HIV inputs are frequent, compromising ad-
herence, retention in care, and patient trust, while promoting the emergence of
resistance [7].

In Chad, the supply chain for HIV inputs remains fragile, with limited up-to-
date data on actual availability in health facilities. This study aims to assess the
availability of HIV inputs in health facilities (FOSA) in N’Djamena, identify the
types of products most affected by stock-outs, and highlight persistent logistical

challenges.

2. Materials and Methods
2.1. Study Type and Setting

This is a descriptive cross-sectional study conducted from July to August 2021 in
health facilities (FOSA) providing HIV care. All HIV treatment centers in N’Dja-
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mena were included. At the time of the survey, sixteen (16) centers provided HIV
care in the Chadian capital. The study assessed the availability of essential inputs
for the care of people living with HIV (PLHIV), including antiretrovirals (ARVs),
HIV test kits, and medications for the prevention of opportunistic infections.

In addition, three key institutions involved in the supply chain were included:
Central Pharmaceutical Purchasing Agency (CPA), Provincial Pharmaceutical Pro-
curement Pharmacy (PPA) of N’Djamena and the Sectoral Program for the Fight
Against AIDS, Hepatitis and STIs (PSLSH/IST).

The study was limited to N’Djamena due to logistical constraints but also be-
cause the capital accounts for about 33% of the national active file. Moreover, it rep-
resents a diversity of supply schemes and population (socio-economic, cultural,

religious), reducing selection bias.

2.2. ARV and HIV Test Supply Chain in N'Djamena

For N’Djamena, the CPA ensures the supply of ARVs and other HIV inputs to
several reference health facilities, including National Referral University Hospital
Center (CHU-RN), Chad-China Friendship Hospital (HATC), Military Instruc-
tion Hospital (HMI), University Hospital for Mother and Child (HME), Univer-
sity Hospital of the Renaissance, and Agency for Prevention and School Health
(APMS).

These facilities, along with the PPA, submit their purchase orders directly to the
PSLSH/IST. The procurement and stock management unit (GASL) of PSLSH/IST
evaluates and validates orders before sending them to the CPA, which prepares
the deliveries. Each health facility then collects its products from the CPA using
its own logistics.

The PPA of N’Djamena supplies eleven (11) other treatment centers, including
district hospitals and some university hospital centers. In this circuit, FOSA orders
are centralized by the PPA, validated by the HIV focal points of the districts or hos-
pitals, and then sent to the provincial health directorate for final validation. Each

center then collects its supplies from the PPA.

2.3. Survey Tools and Process

The survey was conducted from July to August 2021, depending on the availability
of those responsible for ARV stock management in each center and logistical con-
straints. Several centers could be visited on the same day when possible.

A standardized questionnaire, based on early warning indicators of ARV stock-
outs defined by the SIAPS program (Systems for Improved Access to Pharmaceu-
ticals and Services), was used. By definition in the national protocol, a stock-out
is the period during which medicines are unavailable on pharmacy shelves for at
least 14 consecutive days. Three specific versions were adapted according to the
type of structure: Treatment centers: assessment of internal organization, availa-
bility of inputs on the survey day and in the previous six months, causes of

stock-outs; CPA and PPA: description of operations, interactions with centers and

DOI: 10.4236/aid.2025.153037

501 Advances in Infectious Diseases


https://doi.org/10.4236/aid.2025.153037

A. F. Abderrazzack et al.

PSLSH/IST, stock status. PSLSH/IST: role in the supply chain and interactions with
other stakeholders.

Evaluated inputs encompassed all ARVs used in the various therapeutic lines,
Cotrimoxazole (480 mg tablets and 240 mg syrup), and Determine HIV 1/2 and
SD Bioline test kits, in accordance with the National HIV Clinical and Therapeutic
Management Guide (March 2019).

Product availability or stock-out was verified by physical inventory, stock cards,
registers, and inventory documents. Expired products in stock were also consid-
ered. A discrepancy of less than 10% between physical and theoretical stock was

deemed acceptable.

2.4. Statistical Analysis

The data were entered into Microsoft Excel 2007 and analyzed using Epi Info soft-

ware, version 7.2.4.0.

2.5. Ethical Considerations

The study was approved by the surveyed health facilities. Verbal informed consent
was obtained from all staff members interviewed at each facility.

3. Results

3.1. Characteristics of the Studied Facilities

The city of N'Djamena currently has 16 HIV/AIDS treatment centers. For the pur-
poses of this study, all these centers were initially selected. However, due to admin-
istrative, logistical, and time constraints, only 12 centers were effectively surveyed,
representing 75% of the total. These 12 health facilities (FOSA) provide care to
22,736 people living with HIV (PLHIV), accounting for 91.40% of PLHIV residing
in the capital. The 4 centers not surveyed represented 8.60% of all PLHIV followed
in the capital.

The central supply structures—the Central Pharmaceutical Purchasing Agency
(CPA) and the Provincial Pharmaceutical Procurement Pharmacy (PPA) of N’Dja-
mena—were included in the study as key actors in the HIV supply chain (Figure
1).

3.2. Distribution According to the Level of the Health Pyramid
(Figure 2)
Among these structures, approximately 50% were district hospitals and 42% were

national-level establishments.

3.3. HIV Commodities Ordering and Management

3.3.1. Internal Organization

All FOSA have a central pharmacy. In 75% of them, a dedicated unit for the dis-
pensing of ARV’ is functional. In the remaining 25%, dispensing is either carried

out by the prescribing physician (2 FOSA) or directly by the central pharmacy (1
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FOSA).

Supply Channels and Specific Supply for PMTCT of the 12 FOSA studied,
42% are supplied by the CPA (four national hospitals and one specialized cen-
ter), while 58% are supplied by the PPA (six district hospitals and one university
hospital). Regarding prevention of mother-to-child transmission (PMTCT) and
pediatric care, 92% of the FOSA are involved. Among them, 36% receive their
commodities through UNICEF (three national hospitals and one specialized
center), while 64% are supplied by the PPA (six district hospitals and one uni-
versity hospital).

Ordering Methods for Commodities (Table 1)

3.3.2. Order Validation

In 83.33% of the health facilities (FOSA), no formal validation of orders is per-
formed before submission. Only one FOSA benefits from verification by the cen-
tral pharmacist, while another is subject to validation by the district medical of-

ficer.

3.3.3. Order Frequency

The distribution of FOSA according to the frequency of their orders and their
supply source. The majority of FOSA (91.67%) reported placing orders according
to a schedule established by their supplying partner, though not based on mini-
mum or maximum stock levels.

Among these, 50% place monthly orders, primarily those facilities supplied by
the PPA. Other FOSA follow a quarterly ordering schedule (33.33%), while a few
place orders every four or six months—the latter frequency observed in select
cases.

Level of Satisfaction of Health Facilities (FOSA) with Their Supply Chain
(Figure 3)

The satisfaction of health facilities (FOSA) with their supply chain varies depend-
ing on the source of inputs. Approximately 50% of FOSA reports being generally
satisfied. This satisfaction rises to 80% among facilities supplied by the CPA, com-
pared to only 28.57% for those supplied by the PPA.

3.4. Management and Storage of HIV Commodities

The management of Antiretroviral (ARV) stock presents several challenges for the
surveyed health facilities (FOSA). Only 25% of facilities use a computerized sys-
tem for HIV stock management, and among these, only one also integrates com-
puterized dispensing.

One FOSA reported a loss of ARVs due to flooding, highlighting the vulnera-
bility of certain sites to environmental risks. Furthermore, 50% of the facilities
have inadequate ARV storage, characterized by non-compliance with the FEFO
(First Expired, First Out) principle, poor label visibility, and mixing of products.
Alarmingly, 33.33% of FOSA stores had expired products in the same area as valid

ones, posing a significant health risk. However, all stocks are stored in locked prem-
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ises with a designated person in charge, ensuring a degree of security. Regarding
storage conditions, half of FOSA have ventilated storage rooms, and 83.33% use
pallets to avoid direct contact between products and the floor. Finally, only one
facility has a dedicated vehicle for pharmaceutical transport, which may limit sup-

ply logistics.

3.4.1. Storage of HIV Commodities

The quality of HIV commodities storage varies depending on the level of the
health facility (FOSA). Approximately 50% of the facilities have inadequate ARV
storage, with non-compliance with the FEFO (First Expired, First Out) principle
and poor product positioning. This situation affects certain categories of hospitals
more significantly, emphasizing the importance of better stock organization based
on the level of the health facility.

3.4.2. Dispensing Practices

Two-thirds of the facilities (66.7%) dispense a three-month supply of ARV, while
25% provide a one-month supply, and only 8.3% offer a two-month supply. All
FOSA supplied by the Central Pharmaceutical Procurement Agency (CPA) follow
a quarterly dispensing schedule. In contrast, the dispensing duration varies more
among facilities supplied by the Provincial Procurement Platform (PPA), ranging

from one to three months.

3.4.3. Monitoring and Evaluation

Among the twelve health facilities (FOSA) assessed, only one has not received any
supervision regarding the management of HIV commodities in the past two years—
neither from its partner supplier nor the Ministry of Health. This lack of follow-
up raises concerns about the quality of stock management and the sustainability
of supply in that facility.

Stock-Outs (Table 2)

A total of 48 stock-outs were documented during the survey. Of these, 35 in-
volved antiretroviral drugs (ARVs)—19 for adult patients and 16 for pediatric pa-
tients. The remaining 13 were related to cotrimoxazole (8 cases) and HIV test kits
(5 cases).

The most frequent stock-outs affected both adult and pediatric ARVs. For adult
ARVs: DTG 50 mg had a 100% stock-out rate (1/1), EFV 600 mg: 71.43% (5/7),
DTG/3TC/TDEF: 40% (4/10), AZT/3TC 300/150 mg: 37.5% (3/8), ABC/3TC 600/300
mg: 22.22% (2/9), AZT/3TC/NVP: 18.18% (2/11).

3.5. HIV Commodity Stock Management in Health Facilities

Stock management tools and practices were reviewed in key structures: the Pe-
ripheral Procurement Pharmacy (PPA) in N'Djamena, the Central Pharmaceutical
Procurement Agency (CPA), the National HIV/STI Program (PSLSH/IST), and
twelve health facilities (FOSA).

Of the 181 products recorded in the 12 FOSA, only 74 (40.9%) had stock cards.

Among these, 34 (45.9%) were accurate (Ze., less than 10% discrepancy between
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physical and theoretical stock). Only six FOSA (50%) had stock cards, and only a
minority were correctly maintained, revealing poor stock monitoring.

At the N’Djamena PPA, led by a pharmacist, program products are stored in a
dedicated area under the responsibility of a stock manager. This manager places
orders based on consumption data, maintaining a two-month safety stock and a
three-month circulating stock—thus planning for five months of supply. Products
are stored on pallets and are well organized.

However, although all stock cards for the 26 products were present, none were
updated at the time of the survey. The computerized management system is oper-
ational but delayed, affecting the reliability of real-time stock data. The PPA serves
104 health facilities in N’Djamena and surrounding areas but lacks a formal HIV
commodity distribution plan and clear knowledge of the actual needs of FOSA.
Average order preparation time is less than a week, and FOSA is informed in ad-
vance. On the day of the survey, Efavirenz 600 mg and Duovir were out of stock.
However, no HIV stock-outs had been reported in the six months prior.

The CPA, also led by a pharmacist, applies strict stock management using
both computerized and manual tools. However, the storage space lacks venti-
lation, which could impact product quality. CPA distributes HIV commodities
on demand to both PPA and FOSA and may redistribute excess products not
ordered to avoid expiry. No stock-outs were observed at the CPA on the survey
day.

PSLSH/IST plays an essential role in quantifying HIV inputs and monitoring
distribution. The supply management officer verifies FOSA and PPA orders be-
fore forwarding them.

To enhance coordination and communication, a dedicated WhatsApp group
for stock managers (including PPA directors, the CPA manager, HIV focal points,
and other stakeholders) was created. This platform facilitates order tracking and

speeds up communication.

3.6. Stockout Duration

Beyond frequency, the duration of stockouts provides a critical measure of their
operational impact on the continuity of care. On the day of the survey, 41.66% of
the reported stockouts had lasted more than 30 days, indicating serious and pro-
longed interruptions in treatment.

The median duration of these stockouts, calculated based on products with avail-
able data, was 27 days, with a range from 7 to 61 days, depending on the product
involved.

It is important to note, however, that many health facilities still operate manu-
ally and do not consistently use stock cards or inventory tracking tools. This lack
of proper documentation explains why duration data could not be determined for
certain commodities, particularly pediatric antiretrovirals, cotrimoxazole, and HIV
test kits (Table 3).

Bivariate Comparison of Supply Source, Ordering Frequency, and Stockout
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Occurrence

Figure 4 compares health facilities (FOSA) supplied by the Central Pharmaceu-
tical Agency (CPA) and the Provincial Pharmaceutical Agency (PPA) across six
key indicators. Facilities under CPA fully comply with best practices (100% quar-
terly ordering, three-month dispensing, 80% satisfaction), while those under PPA
show fragmented logistics (14.3% quarterly ordering, 42.9% three-month dispens-
ing, 85.7% monthly ordering). Prolonged stockouts occur only in PPA-supported
facilities, indicating that frequent, short ordering cycles undermine supply stabil-
ity. These findings highlight the need to align practices with national standards to

ensure continuity of care.

4. Results
4.1. Characteristics of the Studied Facilities

Legend: Colors: Active queue in FOSA

=0-100
=200-500
=500-1000
=2000-3000
=4000-5000
=5000 and more

Figure 1. Distribution (%) of health facilities (FOSA) by number of people receiving ARVs.

The city of N°'Djamena currently has 16 HIV/AIDS treatment centers. For the pur-
poses of this study, all these centers were initially selected. However, due to ad-
ministrative, logistical, and time constraints, only 12 centers were effectively sur-
veyed, representing 75% of the total. These 12 health facilities (FOSA) provide
care to 22,736 people living with HIV (PLHIV), accounting for 91.40% of PLHIV
residing in the capital. The 4 centers not surveyed represented 8.60% of all PLHIV
followed in the capital.

The central supply structures—the Central Pharmaceutical Purchasing Agency
(CPA) and the Provincial Pharmaceutical Procurement Pharmacy (PPA) of N’Dja-
mena—were included in the study as key actors in the HIV supply chain (Figure
1).

4.2. Distribution According to the Level of the Health Pyramid
(Figure 2)

Among these structures, approximately 50% were district hospitals and 42% were

national-level establishments.
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ECS
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Legend: CS = Health Center, HD = District Hospital, HN = National Hospital.

Figure 2. Distribution of health facilities (FOSA) by level in the health system.

4.3. HIV Commodities Ordering and Management

4.3.1. Internal Organization

All FOSA have a central pharmacy. In 75% of them, a dedicated unit for the dis-
pensing of ARV is functional. In the remaining 25%, dispensing is either carried
out by the prescribing physician (2 FOSA) or directly by the central pharmacy (1
FOSA).

Supply Channels and Specific Supply for PMTCT of the 12 FOSA studied, 42%
are supplied by the CPA (four national hospitals and one specialized center), while
58% are supplied by the PPA (six district hospitals and one university hospital).
Regarding prevention of mother-to-child transmission (PMTCT) and pediatric
care, 92% of the FOSA are involved. Among them, 36% receive their commodities
through UNICEF (three national hospitals and one specialized center), while 64%
are supplied by the PPA (six district hospitals and one university hospital) (Table
1).

Table 1. Ordering responsibility by facility level.

Responsible CS DH NH Total
Psychosocial Counselor 0 0 3 3 (25%)
HIV Focal Point 0 6 1 7 (58.33%)
Pharmacy Manager 1 0 1 2 (16.67%)

Legend: CS = Health Center, DH = District Hospital, NH = National Hospital.

In 83.33% of the health facilities (FOSA), no formal validation of orders is per-
formed before submission. Only one FOSA benefits from verification by the cen-
tral pharmacist, while another is subject to validation by the district medical of-
ficer. The distribution of FOSA according to the frequency of their orders and
their supply source. The majority of FOSA (91.67%) reported placing orders ac-
cording to a schedule established by their supplying partner, though not based on
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minimum or maximum stock levels.

Among these, 50% place monthly orders, primarily those facilities supplied by
the PPA. Other FOSA follow a quarterly ordering schedule (33.33%), while a few
place orders every four or six months—the latter frequency observed in select

cases.

4.3.2. Level of Satisfaction of Health Facilities (FOSA) with Their Supply
Chain

PPA

CPA

0% 20% 40% 60% 80% 100% 120%

m Non Satisfait ™ Satisfait

Figure 3. Distribution of health facilities (FOSA) by satisfaction with the supply chain.

The satisfaction of health facilities (FOSA) with their supply chain varies de-
pending on the source of inputs. Approximately 50% of FOSA report being gen-
erally satisfied. This satisfaction rises to 80% among facilities supplied by the CPA,
compared to only 28.57% for those supplied by the PPA.

4.3.3. Management and Storage of HIV Commodities

The management of antiretroviral (ARV) stock presents several challenges among
the surveyed health facilities (FOSA). Only 25% of facilities use a computerized
system for HIV stock management, and among these, only one also integrates com-
puterized dispensing.

One FOSA reported a loss of ARVs due to flooding, highlighting the vulnera-
bility of certain sites to environmental risks. Furthermore, 50% of the facilities have
inadequate ARV storage, characterized by non-compliance with the FEFO (First
Expired, First Out) principle, poor label visibility, and mixing of products. Alarm-
ingly, 33.33% of FOSA stores had expired products in the same area as valid ones,
posing a significant health risk. However, all stocks are stored in locked premises
with a designated person in charge, ensuring a degree of security. Regarding stor-
age conditions, half of the FOSA have ventilated storage rooms, and 83.33% use
pallets to avoid direct contact between products and the floor. Finally, only one
facility has a dedicated vehicle for pharmaceutical transport, which may limit sup-

ply logistics.

4.3.4. Storage of HIV Commodities
The quality of HIV commodities storage varies depending on the level of the health
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facility (FOSA). Approximately 50% of the facilities have inadequate ARV storage,
with non-compliance with the FEFO (First Expired, First Out) principle and poor
product positioning. This situation affects certain categories of hospitals more sig-
nificantly, emphasizing the importance of better stock organization based on the
level of the health facility.

4.3.5. Dispensing Practices

Two-thirds of the facilities (66.7%) dispense a three-month supply of ARV, while
25% provide a one-month supply, and only 8.3% offer a two-month supply. All
FOSA supplied by the Central Pharmaceutical Procurement Agency (CPA) follow
a quarterly dispensing schedule. In contrast, the dispensing duration varies more
among facilities supplied by the Provincial Procurement Platform (PPA), ranging

from one to three months.

4.3.6. Monitoring and Evaluation

Among the twelve health facilities (FOSA) assessed, only one had not received any
supervision regarding the management of HIV commodities in the past two years—
neither from its partner supplier nor the Ministry of Health. This lack of follow-
up raises concerns about the quality of stock management and the sustainability

of supply in that facility.
4.3.7. Stock-Outs

Table 2. Prevalence of stock-outs on the day of the survey.

FOSA Usin FOSA in % in
Commodities (n) ’ % in Use Stock-Out (n) Stock-Out
Adult ARVs 12 100% 9 75%
Pediatric ARVs 11 91.67% 8 66.67%
At least one ARV 12 100% 11 91.67%
Cotrimoxazole 12 100% 7 58.33%
HIV Test 12 100% 4 33.33%

A total of 48 stock-outs were documented during the survey. Of these, 35 in-
volved antiretroviral drugs (ARVs)—19 for adult patients and 16 for pediatric pa-
tients. The remaining 13 were related to cotrimoxazole (8 cases) and HIV test kits
(5 cases).

The most frequent stock-outs affected both adult and pediatric ARVs. For adult
ARVs: DTG 50 mg had a 100% stock-out rate (1/1), EFV 600 mg: 71.43% (5/7),
DTG/3TC/TDF: 40% (4/10), AZT/3TC 300/150 mg: 37.5% (3/8), ABC/3TC 600/300
mg: 22.22% (2/9), AZT/3TC/NVP: 18.18% (2/11).

4.3.8. HIV Commodity Stock Management in Health Facilities

Stock management tools and practices were reviewed in key structures: the Pe-
ripheral Procurement Pharmacy (PPA) in N’Djamena, the Central Pharmaceuti-
cal Procurement Agency (CPA), the National HIV/STI Program (PSLSH/IST), and
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twelve health facilities (FOSA).

Of the 181 products recorded in the 12 FOSA, only 74 (40.9%) had stock cards.
Among these, 34 (45.9%) were accurate (Ze., less than 10% discrepancy between
physical and theoretical stock). Only six FOSA (50%) had stock cards, and only a
minority were correctly maintained, revealing poor stock monitoring.

At the N’Djamena PPA, led by a pharmacist, program products are stored in a
dedicated area under the responsibility of a stock manager. This manager places
orders based on consumption data, maintaining a two-month safety stock and a
three-month circulating stock—thus planning for five months of supply. Products
are stored on pallets and are well organized.

However, although all stock cards for the 26 products were present, none were
updated at the time of the survey. The computerized management system is oper-
ational but delayed, affecting the reliability of real-time stock data. The PPA serves
104 health facilities in N’Djamena and surrounding areas but lacks a formal HIV
commodity distribution plan and clear knowledge of the actual needs of FOSA.
Average order preparation time is less than a week, and FOSA is informed in ad-
vance. On the day of the survey, Efavirenz 600 mg and Duovir were out of stock.
However, no HIV stock-outs had been reported in the six months prior.

The CPA, also led by a pharmacist, applies strict stock management using both
computerized and manual tools. However, the storage space lacks ventilation,
which could impact product quality. The CPA distributes HIV commodities on
demand to both PPA and FOSA and may redistribute excess products not or-
dered to avoid expiry. No stock-outs were observed at the CPA on the survey
day.

PSLSH/IST plays an essential role in quantifying HIV inputs and monitoring
distribution. The supply management officer verifies FOSA and PPA orders be-
fore forwarding them.

To enhance coordination and communication, a dedicated WhatsApp group
for stock managers (including PPA directors, the CPA manager, HIV focal points,
and other stakeholders) was created. This platform facilitates order tracking and

speeds up communication.

4.3.9. Stockout Duration

Beyond frequency, the duration of stockouts provides a critical measure of their
operational impact on the continuity of care. On the day of the survey, 41.66% of
the reported stockouts had lasted more than 30 days, indicating serious and pro-
longed interruptions in treatment.

The median duration of these stockouts, calculated based on products with avail-
able data, was 27 days, with a range from 7 to 61 days, depending on the product
involved.

It is important to note, however, that many health facilities still operate manu-
ally and do not consistently use stock cards or inventory tracking tools. This lack
of proper documentation explains why duration data could not be determined for

certain commodities, particularly pediatric antiretrovirals, cotrimoxazole, and HIV
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test kits (Table 3).

Table 3. Duration and frequency of stockouts for key HIV commodities (Adult, pediatric,
and others).

Catego Product Stockout Rate Median Range
gory (%) Duration (days)  (days)
Efavirenz 600 mg 71.43% 30 15 - 60
DTG/3TC/TDF 40.00% 28 10 - 45
0 -
Adult ARV AZT/3TC 300/150 mg 37.50% 25 12 - 40
ABC/3TC 600/300 mg 22.22% 22 7-31
61
DTG 50 mg 100.00% 61 .
(single case)
Efavirenz 200 mg 62.50% ND ND
ABC/3TC 60/30 mg 55.56% ND ND
Pediatric ARVs
Nevirapine 50 mg (syrup) 40.00% ND ND
LPV/r 100/25 mg 33.33% ND ND
Other adult
‘er adu Cotrimoxazole 480 mg 25.00% ND ND
input
Othef pediatric P?diatric 45.45% ND ND
input Cotrimoxazole
HIV test Determine HIV 1/2 8.33% ND ND
HIV test SD Bioline HIV 33.33% ND ND

Legend: ND = Not Determined (duration data could not be documented for these prod-
ucts).

4.3.10. Bivariate Comparison of Supply Source, Ordering Frequency, and
Stockout Occurrence

Bivariate Comparison : Supply Source, Ordernig Pattern, and prolonget Stockouts
100% 100% 100%

100%
B PPA(%)
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Figure 4. Bivariate comparison of supply source, ordering frequency, and stockout occurrence.
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Figure 4 compares health facilities (FOSA) supplied by the Central Pharmaceuti-
cal Agency (CPA) and the Provincial Pharmaceutical Agency (PPA) across six key
indicators. Facilities under CPA fully comply with best practices (100% quarterly
ordering, three-month dispensing, 80% satisfaction), while those under PPA show
fragmented logistics (14.3% quarterly ordering, 42.9% three-month dispensing,
85.7% monthly ordering). Prolonged stockouts occur only in PPA-supported fa-
cilities, indicating that frequent, short ordering cycles undermine supply stability.
These findings highlight the need to align practices with national standards to en-

sure continuity of care.

5. Discussion

This study was conducted in twelve health facilities (FOSA) out of sixteen, repre-
senting 75% (12/16), covering the care of 22,736 people living with HIV (PLHIV),
which corresponds to 91.4% of the total PLHIV population in the city. These 12
surveyed centers participated in the study, while the remaining 4 centers (25%) were
not surveyed due to administrative, logistical, and time constraints. Although the
sizes of the centers vary, their characteristics are generally similar, which limits the
potential selection bias.

Supply chain management varies according to the FOSA. In 58.33% of cases,
orders for HIV-related commodities (notably adult antiretrovirals and testing kits)
are placed by the HIV focal points (PFVIH) at the district level. In 25% of cases,
this responsibility is delegated to psychosocial counselors (CPS), personnel not spe-
cialized in pharmaceutical logistics. Delegating to non-specialists can lead to er-
rors in needs estimation and inefficient stock management, as corroborated by
several previous studies [1] [3].

Although 91.67% of the FOSA (11 facilities) reported making periodic orders,
only half did so for a one-month period. In contrast, all FOSA supplied by the CPA
maintain stocks that cover three months, which is in line with current recommen-
dations. However, only half of the surveyed FOSA reported satisfaction with the
service level provided by their supply partner, with higher satisfaction (80%) among
those served by the CPA.

Regarding treatment dispensing, 66.67% of FOSA provide patients with a three-
month stock, 25% provide a one-month stock, and only one facility (8.33%) dis-
penses for two months. This heterogeneity contradicts guidelines recommending
quarterly dispensing for stable patients [4]. Only two FOSA-adapted dispensing du-
rations were used during the COVID-19 pandemic, extending from two to three
months.

The proportion of FOSA experiencing stock-outs of at least one antiretroviral
on the survey day is particularly concerning, reaching 91.67% (n = 11). Specifi-
cally, 75% experienced stock-outs of at least one adult ARV, 66.67% of a pediat-
ric ARV, 58.33% of a cotrimoxazole formulation, and 33.33% of an HIV test Kkit.
The most frequently stock-out molecules were: Efavirenz 600 mg (71.43%),
DTG/3TC/TDF (40%), ABC/3TC 600/300 mg (22.22%), AZT/3TC 300/150 mg
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(37.5%), and AZT/3TC/NVP 300/150/200 mg (18.18%) for adult ARVs; Efavirenz
200 mg (62.5%), ABC/3TC 60/30 mg (55.56%), Nevirapine 50 mg syrup (40%),
and LPV/r 100/25 mg (33.33%) for pediatric ARVs; as well as pediatric and adult
cotrimoxazole forms, stock-out in 45.45% and 25% of FOSA respectively. For HIV
tests, the SD Bioline HIV test was out of stock in one-third of facilities using it.
Moreover, 41.66% of the observed stock-outs lasted more than 30 days, indicating
a lack of effective corrective mechanisms [5] [6].

Regarding logistics management, only 40.88% (74 out of 181) of examined prod-
ucts had a stock card, and only 50% of FOSA regularly used these tools. Addition-
ally, half of the facilities showed poor stock organization, characterized by inade-
quate storage and a lack of expiry date management.

Contrary to observations reported by Gils et al in Kinshasa [6], our study did
not find a correlation between cohort size and frequency of stock-outs. Indeed,
FOSA with the largest cohorts benefits from direct supply via the CPA, suggesting
a prioritization logic inverse to that observed in other contexts.

The supply route significantly influences FOSA performance: the average stock-
out rate was 25.22% in those supplied by the CPA, compared to 27.39% for those
served by the PPA. This difference is explained by the absence of rational planning
based on the real needs of the facilities. Deliveries are often conditioned by stock
availability in warehouses, generating a chronic under-supply cycle. As one man-
ager stated: “Since the PPA never supplies us with what we order, I stopped send-
ing formal orders to the PPA”.

Monthly supply, mainly provided by the PPA, limits logistical maneuvering room
and increases the likelihood of stock-outs. This situation is worsened by the fact
that 83.33% of orders are placed by personnel whose primary role is not stock man-
agement. Without stock cards, dedicated transport means, and rigorous follow-
up, stock-outs become inevitable.

Comparison with other contexts is instructive: the overall stock-out rate (91.67%)
is higher than the 62% reported in Ethiopia [8] and the 50% observed in Kinshasa
[6]. The high frequency of stock-outs for the combined DTG/3TC/TDF treatment
(40%) seems related to a too-rapid transition to this drug without sufficient antici-
pation of needs. Despite its recommendation as a first-line treatment due to its high
genetic barrier, dolutegravir was out of stock in nearly half of the FOSA using it. In
two facilities, this treatment was not even ordered, either due to lack of awareness
of recommendations or due to habitual prescribing practices.

Finally, pediatric ARV stock-outs highlight the complexity of the supply sys-
tem, requiring close coordination between districts, the Regional Health Delega-
tion, the PPA, and UNICEF. This coordination is often hindered by a lack of hu-
man and logistical resources at the local level. In this study, 41.66% of stockouts
lasted over 30 days (median 27 days), similar to other settings [9], increasing risks
of treatment failure and mortality [10]-[12].

Limited use of stock cards and reliance on paper systems, especially for pediat-

ric ARV, cotrimoxazole, and rapid tests, worsen the situation [13] [14]. Manual
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medicine redistribution during shortages also raises the risk of losses [15].
Strengthening logistics management, adopting digital tools, and improving
coordination are crucial to ensuring reliable supply and continuous HIV treat-

ment.
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