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Abstract 

Background  The World Health Organization (WHO) recommends an evidence-based package of care to reduce 
mortality and morbidity among people with advanced HIV disease (AHD). Adoption of these recommenda-
tions by national guidelines in sub-Saharan Africa is poorly documented. We aimed to review national guidelines 
for AHD management across six selected countries in sub-Saharan Africa for benchmarking against the 2021 WHO 
recommendations.

Methods  We reviewed national guidelines from six countries participating in an ongoing randomized controlled 
trial recruiting people with AHD. We extracted information addressing 18 items of AHD diagnosis and management 
across the following domains: [1] Definition of AHD, [2] Screening, [3] Prophylaxis, [4] Supportive care, and [5] HIV 
treatment. Data from national guideline documents were compared to the 2021 WHO consolidated guidelines on HIV 
and an agreement score was produced to evaluate extent of guideline adoption.

Results  The distribution of categories of agreement varied for the national documents. Four of the six countries 
addressed all 18 items (Malawi, Nigeria, Sierra Leone, Uganda). Overall agreement with the WHO 2021 guidelines 
ranged from 9 to 15.5 out of 18 possible points: Malawi 15.5 points, Nigeria, and Sierra Leone 14.5 points, South Africa 
13.5 points, Uganda 13.0 points and Botswana with 9.0 points. Most inconsistencies were reported for the delay 
of antiretroviral therapy (ART) in presence of opportunistic diseases. None of the six national guidelines aligned 
with WHO recommendations around ART timing in patients with tuberculosis. Agreement correlated with the year 
of publication of the national guideline.

Conclusion  National guidelines addressing the care of advanced HIV disease in sub-Saharan Africa are available. 
Besides optimal timing for start of ART in presence of tuberculosis, most national recommendations are in line 
with the 2021 WHO standards.

Keywords  Advanced HIV disease, Standard of care, Sub-Saharan Africa, REVIVE trial, WHO

*Correspondence:
Sean Wasserman
swasserm@sgul.ac.uk
Full list of author information is available at the end of the article

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12981-023-00581-5&domain=pdf


Page 2 of 12Scheier et al. AIDS Research and Therapy           (2023) 20:83 

Background
Despite enormous advances in antiretroviral therapy 
(ART) and prevention of opportunistic infections, about 
650 000 people died from human immunodeficiency virus 
(HIV)-related causes in 2021. The World Health Organi-
zation (WHO) African Region is the most affected, con-
tributing to 25.6 million people living with HIV (PWH) 
and 420 000 HIV-related deaths in 2021 [1, 2]. The mor-
tality burden largely comprises adults with advanced HIV 
disease (AHD), defined as CD4 + count < 200 cells/mm3 
or a WHO stage 3 or 4 event [3], who experience 10 to 
20% mortality [4].

The number of patients with AHD in sub-Saharan 
Africa is persistently high. In some areas more than 
half of people with a new diagnosis of HIV present with 
advanced disease [5–8] and an increasing number of 
people presenting with AHD are ART experienced [9]. 
Mortality in this group is mainly driven by opportunistic 
infections including tuberculosis, cryptococcal meningi-
tis, and severe bacterial infection, all of which are poten-
tially preventable and curable [3, 10].

To reduce the burden of preventable morbidity and 
mortality, and related health care costs in people with 
AHD, the WHO in 2017 published the first interna-
tional guideline providing evidence-based diagnostic, 
prophylaxis, and treatment recommendations for peo-
ple with AHD to be delivered as a package of care [3]. 
To translate WHO guidance into health outcomes, spe-
cific recommendations need to be adopted into national 
practice guidelines and implemented in ART programs. 
It is unclear to what extent evidence-based WHO rec-
ommendations on AHD have been adopted in national 
guidelines.

The objective of this study is to review and document 
national guidelines for AHD management across selected 
countries in sub-Saharan with a high burden of advanced 
HIV for benchmarking against WHO recommendations. 
Findings may help to identify gaps in care and areas for 
health system investment.

Methods
Search strategy
Investigators representing six sub-Saharan African coun-
tries (Botswana [11], Malawi [12], Nigeria [13], South 
Africa [14], Sierra Leone [15], and Uganda [16]) partici-
pating in an ongoing trial of azithromycin prophylaxis for 
AHD (“REVIVE”, NCT05580666) were asked to provide 
published national guideline documents that included 
recommendations on management of AHD. We also 
searched the WHO website for the most recent guide-
line documents that related to management of AHD and 
included two publications for comparison [3, 17].

Data extraction
To compare the different documents (two WHO docu-
ments, six national documents) for management of 
AHD, we defined 18 items grouped in six categories: 
[1] Definition of AHD (1 item), [2] Screening (6 items), 
[3] Prophylaxis (6 items), [4] Supportive care (1 item) 
and [5] HIV treatment (4 items) (Tables 1, 2, 3). Avail-
able information was extracted from each guideline 
document and entered onto a spreadsheet for analy-
sis. The national investigator of each country reviewed 
and confirmed the accuracy of data extraction from 
national guidelines and one author (SW) independently 
reviewed and confirmed the accuracy of data extraction 
from the WHO guidelines.

Evaluation of guideline agreement
All documents were compared to a WHO reference 
guideline. We categorized items in each guideline as 
follows:

Not addressed. No information for the respective 
item was found within the national guidelines.

Agreement. The extracted data for an item in the 
country guideline matched the WHO 2021 guideline 
recommendations.

Partial agreement. The data of the national guideline 
included at least the same, but non-identical, crite-
ria (e.g., WHO 2021: CD4 +  < 100 cells/mm3, National 
guideline: CD4 +  < 200 cells/mm3).

No agreement. National recommendation not in line 
with the WHO 2021 guidelines.

We used a scoring system to quantitatively rate the 
agreement. Agreement was assigned 1-point, Par-
tial agreement 0.5-points, and No agreement and Not 
addressed 0-points.

Analysis
The categories of overall agreement were displayed as 
bar graphs. Points on the scoring system were aggre-
gated for each document to obtain an overall score.

Results
Reference guideline documents
Data from following WHO documents was extracted:

•	 2017: “Guidelines for managing advanced HIV dis-
ease and rapid initiation of antiretroviral therapy” 
published in 2017 (hereinafter called WHO 2017). 
This guideline provides specific recommendations 
about management of people presenting with AHD 
and timing of initiation of ART for all PWH [3].

•	 2021: “Consolidated guidelines on HIV prevention, 
testing, treatment, service delivery and monitor-
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Table 2  Extracted data WHO documents

Bold: reference (WHO 2021)

WHO 2017: guidelines for managing advanced HIV disease and rapid initiation of antiretroviral therapy July 2017

WHO 2021: consolidated guidelines on HIV prevention, testing, treatment, service delivery and monitoring: recommendations for a public health approach July 2021

WHO 2023: providing care to people with advanced HIV disease who are seriously ill policy brief
# Seriously ill: a seriously ill adult is defined as having any of the following danger signs: respiratory rate ≥ 30 breaths per minute; heart rate ≥ 120 beats per minute; or 
unable to walk unaided. Other clinical conditions, such as body temperature ≥ 39 °C, can also be considered based on local epidemiology and clinical judgement
+ Clinically stable adults are defined as individuals receiving ART for at least one year without any new WHO clinical stage 2, 3, or 4 events
& CD4 cell count > 350 cells/mm3, with suppression of viral loads, is considered immune recovery (some countries may adopt a threshold of CD4 cell count > 500 cells/
mm3)
$ WHO recognizes that in settings with low prevalence of malaria and severe bacterial infection in which co-trimoxazole is used primarily as prophylaxis for 
some AIDS-associated opportunistic infections (Pneumocystis jirovecii pneumonia and toxoplasmosis), guidelines exist for adults living with HIV discontinuing 
co-trimoxazole when there is evidence of suppressed viral loads and immune recovery at CD4 cell count > 200 cells/mm3 and they have been receiving ART for at least 
1 year

WHO 2017 WHO 2021

Guideline information

 Country specific guideline N/A N/A

 Year of publication 2017 2021

 Specific section for AHD Yes Yes

Definition of AHD

 Definition  < 200 CD 4 + cells/mm3 or WHO clinical stage 3 or 4  < 200 CD 4 + cells/mm3 or WHO clinical stage 3 or 4

Screening

 CD4 testing at baseline Yes Yes

 Cryptococcal antigen Yes Yes

  - Population group - CD 4 + cell count < 100 cells/mm3 - Recommended: CD4 < 100 cells/mm3

- Considered: CD4 < 200 cells/mm3

 Routine TB screening Yes Yes

  - Urine LAM Yes Yes

   ○ Population group - Symptoms suggesting TB and who have CD 
4 + count ≤ 100 cells/mm3

- At any CD4 count if seriously ill#

- Inpatients ≤ 200 CD 4 + cells/mm3

- Outpatients ≤ 100 CD 4 + cells/mm3

- Any CD 4 + count
with symptoms or if seriously ill#

Prophylaxis

 Cotrimoxazole Yes Yes

  - Population group - ≤ 350 CD 4 + cells/mm3 or clinical stage 3 or 4
- Any CD 4 + count in settings with high prevalence 
of malaria or severe bacterial infections

- CD 4 +  < 350 cells/mm3 or clinical stage 3 or 4
- Any CD 4 + count in settings with high prevalence of 
malaria or severe bacterial infection

  - Discontinuation - Clinically stable on ART, with evidence of immune recov-
ery and viral suppression
- Malaria and /or severe bacterial infections are highly 
prevalent: co-trimoxazole prophylaxis should be contin-
ued regardless of CD 4 + cell count or WHO clinical stage

- Clinically stable on ART​+, with evidence of immune 
recovery and/or viral suppression&$

- Malaria and /or severe bacterial infections are highly 
prevalent: co-trimoxazole prophylaxis should be contin-
ued regardless of CD 4 + cell count or WHO clinical stage

 Pre-emptive therapy for crypto-
coccal antigenemia

Yes Yes

 TB preventive therapy Yes Yes

  - Population group Any Any

Supportive care

 Specified adherence information Yes Yes

HIV treatment

 Recommended 1st line ART​ Not addressed DTG/3TC/TDF OR DTG/FTC/TDF

Delayed ART start

  - TB at non-neurological site - Within first 8 weeks
- If CD 4 + cell counts < 50 cells/mm3 start within 2 weeks

Within 2 weeks

  - TB meningitis 2 months 4–8 weeks

  - Cryptococcal meningitis 4–6 weeks 4–6 weeks
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ing: recommendations for a public health approach” 
published in 2021 (hereinafter called WHO 2021). 
This document includes existing and new clinical 
and programmatic recommendations and brings 
together all relevant WHO guidance on HIV pro-

duced since 2016. Information about HIV preven-
tion, testing, treatment, service delivery and moni-
toring is provided across different ages, populations 
and settings [17].

Table 3  Agreement of country specific guidelines to WHO 2021

WHO 2021 Botswana Malawi Nigeria Sierra 
Leone

South 
Africa

Uganda

Definition of AHD
Definition Reference

Screening
CD4 testing at baseline Reference
Cryptococcal antigen Reference

- Population group Reference
Routine TB screening Reference

- Urine LAM Reference
o Population 

group
Reference

Prophylaxis
Cotrimoxazole Reference

- Population group Reference
- discontinuation Reference

Pre-emptive therapy for 
cryptococcal 
antigenaemia

Reference

TB preventive therapy Reference
- Population group Reference

Supportive care 
Specified adherence 
information

Reference

HIV treatment
Recommended 1st line 
ART

Reference

Delayed/Deferred ART 
start after start of 
TB/cryptococcal treatment

- TB at non-
neurological site

Reference - - -

- TB meningitis Reference -
- Cryptococcal 

meningitis
Reference

AGREEMENT 9 14 14 14 13 12
PARTIAL AGREEMENT 0 3 1 1 1 2

NO AGREEMENT 5 1 3 3 3 4
NOT ADDRESSED 4 0 0 0 1 0

Green: agreement; red: no agreement; orange: patrial agreement; blue: not addressed
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WHO 2021 was selected as a reference to define the 
gold standard for guideline comparison. This document 
was chosen because it is a consolidated guideline includ-
ing all relevant WHO guidance on HIV produced since 
2016 and therefore also incorporated and superseded 
WHO 2017. “Providing care to people with advanced 
HIV disease who are seriously ill” [18] was published 
in 2023 as a policy brief and was not included in this 
manuscript.

WHO 2021 provides recommendations for all defined 
items (Tables  1 and 2). Agreement with the national 
guidelines is shown in Table 3.

National guideline documents
Data was extracted from six national guidelines (Table 4). 
All countries established country specific guidelines, 
which were published between 2016 and 2023. Only the 
guidelines of Nigeria and Uganda include a specific sec-
tion for AHD. The extracted data from national guide-
lines is presented in Table 1.

Definition AHD
WHO 2021 defines advanced HIV as CD4 + count < 200 
cells/mm3 or WHO clinical stage 3 or 4. Nigeria, Sierra 
Leone, and Uganda use the same definitions. Botswana 
uses a CD4 + cut-off of less than 100 cells/mL and Malawi 
includes additional criteria for the diagnosis, including 
virological failure, hospitalization status and clinical dan-
ger signs. South African guidelines do not provide a defi-
nition of AHD.

Screening for opportunistic infections
agreement was found for at least four of the six items 
for all countries. All national guidelines recommend test-
ing for CD4 + at baseline, if available. However, guidelines 

differ in their recommendations for screening for cryp-
tococcal antigen and tuberculosis (Tables 1 and 3). Both 
screening procedures are recommended in every docu-
ment, but the targeted population groups vary slightly.

Cryptococcal screening
According to WHO 2021, screening for cryptococcal dis-
ease is recommended in PWH and a CD4 +  < 100 cells/
mm3 and should be considered in PWH with CD4 < 200 
cells/mm3. Recommendations of Botswana and South 
Africa are in line with WHO 2021. Malawi, Nigeria, Sierra 
Leone, and Uganda screen a wider population group than 
recommended. Malawi includes all patients with AHD, 
Nigeria uses a threshold of CD4 + 200 cells/mm3, and 
Sierra Leone also screens PWH on ART with suspected 
or confirmed treatment failure. Uganda assesses clinical 
information, either positive symptom screening or dan-
ger signs, or a CD4 + count < 100 cells/mm3.

Tuberculosis screening
WHO 2021 recommends screening for tuberculosis 
with urine lipoarabinomannan (LAM) for inpatients 
(CD4 +  < 200 cells/mm3) or outpatients (CD4 +  < 100 
cells/mm3), any CD4 count with symptoms, or if seri-
ously ill. Routine tuberculosis symptom screening is rec-
ommended in all countries. The use of urine LAM is not 
addressed in the guideline documents from Botswana. 
None of the remaining countries uses an approach strati-
fied by CD4 + cell count for in- and outpatient LAM 
screening. In contrast to WHO 2021, Nigeria and Sierra 
Leone do not include clinical criteria as an indication for 
urine LAM testing, both using a CD4 + threshold of 100 
cells/mm3 only. Malawi includes all patients with AHD, 
and South Africa recommends urine LAM screening for 

Table 4  Index of national guidlines

1. Ministry of Health Republic of Botswana. Handbook of the Botswana 2016 integrated HIV clinical care guidelines. 2016

2. Ministry of Health and Population Malawi. Clinical management of HIV in children and adults. 2022

3. National AIDS and STIs Control Programme Federal Ministru of Health Nigeria. National guidelines for HIV prevention, treatment and care. 2020

4. Ministry of Health and Sanitation Sierra Leone. Consolidated guidelines on HIV prevention, diagnosis, treatment and care in Sierra Leone. 2020

5. Republic of South Africa National Department of Health. 2023 ART Clinical Guidelines for the management of HIV in adults, pregnancy, adolescents, children, infants 
and neonates. 2023, Version 4

6. Ministry of Health Republic of Uganda. Consolidated guidelines for the prevention and treatment of HIV in Uganda. 2018; Second Edition

Country Name References

Botswana Handbook of the Botswana 2016 integrated HIV clinical care guidelines (1)

Malawi Clinical Management of HIV in children and adults (2)

Nigeria National guidelines for HIV prevention, treatment and care (3)

Sierra Leone Consolidated guidelines on HIV prevention, diagnosis, treatment and care in Sierra Leone (4)

South Africa 2023 ART clinical guidelines for the management of HIV in Adults, pregnancy and breastfeeding, adoles-
cents, children, infants and neonates, version 4

(5)

Uganda Consolidated guidelines for the prevention and treatment of HIV in Uganda (6)
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patients with CD4 count < 200 cells/mm3 within the last 
6 months, AHD or current serious illness.

Prophylaxis of opportunistic infections
Malawi, Nigeria, Sierra Leone (all agreement), South 
Africa (4 agreement, 2 no agreement), and Uganda 
(4 agreement, 1 partial agreement, 1 no agreement) 
addressed all six items. Botswana addressed only 4 items, 
of which two were described as no agreement.

Cotrimoxazole prophylaxis
In WHO 2021, cotrimoxazole prophylaxis is recom-
mended for PWH with a CD4 + count < 350 cells/mm3, 
clinical stage 3 or 4, or to any PWH in settings with high 
prevalence of malaria or severe bacterial infection. All 
national documents recommend use of cotrimoxazole, 
but the targeted population group varies. Sierra Leone, 
Nigeria, and Malawi include all HIV infected adults for 
cotrimoxazole prophylaxis, which is in line with WHO 
2021 because malaria or severe bacterial infection are 
highly prevalent in those countries. Botswana and South 
Africa use a lower CD4 + cut off (CD4 +  < 200 cells/
mm3). Uganda recommends cotrimoxazole for all people 
newly initiating ART and for people with ART treatment 
failure (Table 1).

Malawi and Sierra Leone recommend lifelong prophy-
laxis with cotrimoxazole. In Nigeria, prophylaxis can 
be discontinued once clinically stable on ART. Both 
approaches are in line with WHO 2021. In national rec-
ommendations from Uganda five criteria need to be 
met to discontinue prophylaxis: age, pregnancy status, 
duration of ART, viral load, and current clinical status 
(Table 1). In contrast, Botswana and South Africa recom-
mend discontinuing prophylaxis once CD4 + cell count 
reaches 200 cells/mm3.

Tuberculosis preventive therapy
All national guidelines, except Botswana (not 
addressed), recommend preventive therapy for tuber-
culosis for all adults living with HIV.

Supportive care interventions
Intensified treatment adherence support for people with 
AHD is recommended in all documents. Interventions 
include adherence counseling in Botswana or home vis-
its—if feasible – in Nigeria.

Antiretroviral therapy (ART)
All national documents addressed items in this domain. 
All national guidelines include dolutegravir (DTG), 
emtricitabine (FTC) or lamivudine (3TC), and teno-
fovir disoproxil fumarate (TDF) as the recommended 
first line regimen. Guidelines vary in recommendations 

to defer ART start in patients requiring treatment for 
tuberculosis.

Start ART in PWH and tuberculosis
In contrast to WHO 2021, which makes recommenda-
tions without taking CD4 + levels into account (tuber-
culosis at non-neurological site, start ART within 
2  weeks; tuberculosis meningitis, start at 4–8  weeks), 
Malawi, Nigeria, and Uganda require a CD4 + count to 
define when to start ART. South Africa further differ-
entiates according to drug-sensitive or drug-resistant 
tuberculosis.

Start ART in PWH and cryptococcal meningitis
All national documents agree with WHO 2021 for tim-
ing of ART in cryptococcal meningitis, recommending a 
delayed start of ART for 4–6 weeks after diagnosis.

Overall agreement
Botswana obtained 9 points (9 Agreement, 5 No agree-
ment, 4 Not addressed), Malawi 15.5 points (14 Agree-
ment, 3 Partial agreement, 1 No agreement), Nigeria and 
Sierra Leone 14.5 points (14 Agreement, 1 Partial agree-
ment, 3 No agreement), South Africa 13.5 points (13 
Agreement, 1 Partial agreement, 3 No agreement, 1 Not 
addressed) and Uganda 13 points (12 Agreement, 2 Par-
tial agreement, 4 No agreement) (Table 2, Fig. 1). Align-
ment with WHO 2021 recommendations varies over 
time, but shows an increasing trend (Fig. 2).

Discussion
This review evaluates national guideline documents 
from six sub-Saharan African countries to describe the 
standard of care for AHD. Overall, national guidelines 
addressed between 14 and 18 items and at least 60% of 
the addressed items were in agreement with the WHO 
reference document across all six national documents.

Various enhanced clinical care approaches, includ-
ing prophylaxis, screening procedures or intensified 
adherence counselling, have been shown to reduce mor-
tality in AHD [19, 20]. We defined a set of 18 items to 
reflect these broad areas. All items were addressed in the 
national guidelines from Malawi, Nigeria, Sierra Leone, 
and Uganda. Gaps were documented in the guidelines 
from Botswana and South Africa.

The number of items not addressed at a national level 
(range 0–4) could be explained by local circumstances 
and policies or presence of other national documents 
dealing with defined topics of our items, such as national 
tuberculosis guidelines, that were not included in our 
review.

AHD is defined by CD4 + count and clinical stage. Only 
half of the country-specific guidelines were in line with 
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the definition provided by WHO 2021. CD4 + testing at 
baseline is important to identify patients at highest risk 
for morbidity and mortality, especially since nearly half 
of people presenting with CD4 + counts < 100 cells/mm3 
have WHO clinical stage 1 or 2 [19]. However, there has 
been a decrease of pre-ART CD4 + testing in the treat-all 

era in low/lower-middle-income countries and the deter-
mination of CD4 count varies widely across Africa [21, 
22]. Malawi is the only country to provide additional clin-
ical criteria to define advanced HIV disease, a tacit and 
pragmatic acknowledgement that CD4 testing might not 
be available in many clinics in that country.
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Fig. 1  Categories of agreement for national guidelines
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The agreement of national guidelines compared to 
WHO 2021 varies. We established different categories 
of agreement to quantify and summarize differences; 
importantly, these categories are not a measure of clinical 
importance or guideline quality. The highest agreement 
was shown for Malawi, followed by Nigeria, and Sierra 
Leone. Most no agreement scores were in the ART 
domain, with all national documents showing differences 
in comparison to WHO 2021. The choice of first line ART 
is aligned in all documents, reflecting wide availability 
of highly effective and well tolerated drugs. In contrast, 
the optimal timing for ART initiation with concomitant 
tuberculosis does not align with WHO recommendations 
and varies across countries. This discrepancy may reflect 
a reluctance of countries to implement rapid (same day) 
ART initiation for PHW undergoing tuberculosis screen-
ing or within 2  weeks for those starting tuberculosis 
treatment given the increased risk of immune reconstitu-
tion inflammatory syndrome and the absence of mortal-
ity benefit for patients with CD4 + count > 50 cells/mm3 
in randomized controlled trials [23].

The reviewed national guidelines were published 
between 2016 and 2023 and WHO recommendations 
published in 2017 and 2021. The changes seen in the 
WHO documents, such as indication for the use of urine 
LAM or timing of ART with tuberculosis, reflect the 
ongoing scientific advances in this area. Overall agree-
ment between national documents and WHO 2021 
increased over time, reflecting the importance of pro-
viding regular updates to national guidelines in a rapidly 
changing field.

The strength of this survey is the close collaboration 
with leading clinicians and researchers situated in the 
evaluated countries. Furthermore, we included WHO 
documents, issued over a period of 6 years, to highlight 
changes in international guidance documents.

A limitation of this work is that only one guideline 
for each country was assessed, and relevant recommen-
dations from other topic-specific guidelines may have 
been missed. Furthermore, we restricted our evaluation 
of national guidelines to the six countries participat-
ing in the vanguard phase of the REVIVE trial, limiting 
the generalizability of findings to other countries. The 
included countries however account for roughly 350 mil-
lion people, representing nearly one third of the total 
population of sub-Saharan Africa [24]. Our study did not 
collect information around guideline implementation. It 
is estimated that only 28% of national policy documents 
of countries in the WHO African region adhere to the 
WHO HIV testing strategy [25] and that most of the 
25 sub-Saharan countries do not appear to have widely 
implemented specific interventions regarding the care 
of AHD [26]. A study in Senegal showed that there are 

missed opportunities to prevent HIV-associated morbid-
ity and mortality in AHD due to various barriers includ-
ing diagnostic evaluation [27]. Implementation research 
to measure uptake and understand implementation bar-
riers is needed.

Conclusion
In conclusion, we found that national guidelines of six 
countries in sub-Saharan Africa address most recom-
mendations relevant in the care of patients living with 
AHD. However, level of agreement with the 2021 WHO 
recommendations varied across countries. The largest 
discrepancies were in the recommendations for timing 
of ART in relation to tuberculosis. Encouragingly, agree-
ment appears to be increasing over time.
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