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Using simplified 
algorithms and DSD to 
improve hypertension 
(HTN) control in people 
living with HIV in 
Uganda

DSD beyond HIV treatment

Dr Martin Muddu, Makerere University Joint AIDS Program (MJAP), Uganda
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2021 WHO recommendations 
for “when” and “who” for 
hypertension 

Frequency of assessment (“when”)

• Monthly follow up after initiation or change in HTN 
medications until patients reach target.

• Follow up every 3–6 months for people whose blood 
pressure is under control

Treatment by non-physician professionals (“who”)

• Pharmacological treatment of HTN can be provided by 
non-physician professionals, e.g., pharmacists, nurses, 
clinical officers

• Conditions: proper training, prescribing authority, specific 
management protocols and physician oversight.
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• Based on the WHO HEART packages 

• Adopted a simplified one page protocol 

• Gave Amlodipine, Valsartan and Hydrochlorothiazide 
• Procured from the Novartis Access program 

• Chosen due to local availability, cost & efficacy 

• Average cost was $1 per patient per medicine per month

• WHO recommended Amlo/Telmi and SPC were costly

• Cost of production work suggests Amlo/telmi SPC could be 
manufactured for $7 per patient per year   

Hypertension guidance 
used in MJAP project and 
Uganda national 
programme 



Components of our adapted WHO 
HEARTS strategy  

Adapted 
HTN 
treatment 
protocol 

Free HTN 
medicines 
to 
patients  

Task 
shifting of 
prescribing 
HTN 
medicines  

BP screening 
by lay 
provider 
(PLHIV peer) 

HTN 
registry

E A T ST



22 – 26 July · Munich, Germany and virtual aids2024.org

MJAP HTN protocol 



22 – 26 July · Munich, Germany and virtual aids2024.org

Time to control of hypertension 
using the algorithm 
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Kaplan-Meier survival estimates • 877 people living with HIV 
with HTN

 
• Mean age 50.5 years
 
• 62.1% female

• HTN medicines:
❖ Amlodipine, 
❖ Valsartan,
❖ Hydrochlorothiazide 

Amutuhaire et al, Human Hypertension:PMID: 38302611



HIV-HTN Care Cascades-HEARTS 
implementation in Uganda (N=1033)  
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 A: HTN and HIV Care cascade at baseline
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B: HTN and HIV care cascades at 6 months

HTN HIV

1. Muddu, M., et al. (2023). Using the RE-AIM framework to evaluate the implementation and effectiveness of a WHO HEARTS-based intervention to integrate the management of hypertension into HIV care in Uganda: a process 
evaluation. Implementation Science Communications, 4(1).

2. Muddu, M., et al (2022). Improved hypertension control at six months using an adapted WHO HEARTS-based implementation strategy at a large urban HIV clinic in Uganda. BMC Health Services Research, 22(1).
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Outcome variable At baseline At 21 months P-value 

% HTN control (BP 

<140/90mmHg)

54 (5%) 813 (75%) <0.001

Mean systolic BP ± SD 153.9 ± 0.7 129.7 ± 0.9 <0.001

Mean diastolic BP ± SD 96.7 ± 0.5 85.1 ± 0.7 <0.001

%Viral load control 1,051 

(97%)

1,073 (99%) 0.063

HTN and HIV outcomes 
at 21 months (N=1084) 
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Uganda HTN protocol: adopted 
from the MJAP protocol  

Based on: 

• Amlodipine,

• ARBs and

• Thiazides

Separate pills  
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Eligibility criteria for DSD 
model for clients 
established on treatment 
Criteria for 
established on 
treatment 

HIV Hypertension

Duration of 
treatment 

On ART for at last 6 
months 

On HTN treatment for at 
least 3 months 

Health status No current illness Clinically well 

Chronic 
conditions  

Controlled chronic 
conditions 

Controlled chronic 
conditions 

Adherence Good adherence Good adherence 

Treatment 
success 

Viral load < 200 
copies/ml

BP < 140/90mmHg

Drug toxicity No ART limiting toxicity No HTN medicine toxicity  
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Uganda building blocks

HIV Hypertension

Clinical visit Refill-only 
visit

Clinical 
visit

Refill-only 
visit

WHEN Once a year 3 – 6 
monthly

6-monthly 3 – 6 
monthly

WHO Clinician
Nurse

Nurse
Community 
health 
worker
Peer

Clinician
Nurse

Nurse
Community 
health 
worker
Peer

WHERE Health 
facility

Community
Health 
facility

Health 
facility

Community
Health 
facility

WHAT Viral load 
test
Clinical 
assessment

Refill only BP 
monitoring
Clinical 
assessment

Refill only
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Outcomes of integrated MMD 
for ART and HTN medications 

•Mean age: 51 years 
(SD = 9)

•Average time to MMD: 2 
months

•Retention in care: 96.4%

•Adverse drug 
reactions:1.4%

73.5%
76.6%

74.8%
73.3%

78.3%

98.9% 99.0% 99.0% 99.0% 99.0%
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At entry into MMD Month 3 Month 6 Month 9 Month 12

Longitudinal trend of HTN and HIV 
control

% BP control % HIV control
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“The treatment of HTN helped us to 
reduce the costs and the time we 
could take moving from one place to 
another accessing treatment. It 
saved us from attending the HIV 
clinic on one day and then a HTN 
clinic the following week” 
-Person living with HIV and hypertension, focus 
group discussant

Muddu, M., et al. (2023). Using the RE-AIM framework to evaluate the implementation and effectiveness of a WHO HEARTS-based intervention to 
integrate the management of hypertension into HIV care in Uganda: a process evaluation. Implementation Science Communications, 4(1)
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• Leveraging existing HIV structures is key to 
integration of non-communicable diseases 
(NCDs) 

• DSD for NCDs for people living with HIV is 
feasible but requires access to NCD medicines 

• Sustainable integration requires policy 
guidelines (WHO and national)

Conclusions and lessons 
learned 
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