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If you want to go fast, go alone.  
If you want to go far, go together.  

 
We need to go very far, very fast. 

 
“A modified African proverb applicable to the African HIV treatment expansion...” 

 
 

Message from the 5th Southern African HIV Drug Resistance and Clinical Management Workshop, 
University of the Free State, 2010. 



Network that engages with physicians, 

researchers and public health officials. 

As part of research grants genotyping (drug 
resistance testing) is provided to clinicians to 
guide failure treatment management. 

 

In this process, treatment and clinical data is loaded in 
RegaDB for clinical management.  

 

Failure clinical management meetings are organized 
in order to discuss clinical cases.  

 

Each cohort data is analysed in order to answer 
questions raised by the researchers and clinicians. 

 

Pooled analysis of published data. This is possible 
because once genetic data (genotype) is published 
it should be deposited in public databases. 

 

6th Southern African HIV Drug 

Resistance and Clinical Management 

Workshop 





de Oliveira, Shafer, Seebregts on the behalf of SATuRN. Nature 2010, 464(7289):673 | http://www.bioafrica.net/saturn/ 



SATuRN HIV-Failure Treatment Clinic model at the 
Africa Centre, Bloemfontein, Pretoria and Tigervalley 

We have developed an approach to virologic failure, 

delivering resistance genotyping, interpretation and clinical 

management to remote primary health care clinics, without 

elaborate computer systems or infectious diseases 

specialists at each clinic.   

 

Applying the concepts of telemedicine, laboratories and 

HIV specialists review cases, including clinical and 

resistance data contend provide feedback and advice to 

the physician/nurse managing the patient at the primary 

clinic.  



17 Clinics within 800 Km2 

16, 000 patients on ART 

Umkhanyakude district, KZN 

Africa Centre 

Somkhele 

Laboratory 

Durban 

1+2 : Identification of failure 

3+4 : Clinical visit, consent and 

sampling 

5+7: sample transport 

6: Data collation from program 

DB + clinical file 

7: Genotype production 

8: I.D. interpretation 

9: Intervention (e.g. switch, 

adherence, etc). 

Average time (1-8): 9 days 

Intervention: next clinic visit   

200 Km 
Pretoria 

600 Km 

800 Km 

Avg: 30 Km 

RegaDB 

MRC/Durb

an 

road internet Email/SMS/paper 



HIV DR 

databases at 

the Ministry of 

Health (RegaDB) 

HIV specialist 

Physician/ 

Nurse 

genotype 
approval? 

 
Clinical  

info 

 specimen 

Other clinics 

Ministry of Health (MoH) of Botswana 

HIV-TFC model. 

1 main reference hospital 

5 tertiary centers 

100s of PHC clinics 

200,000 patients on ART  

Process (differences from Africa Centre): 

3*: Sample and clinical/treatment information 

transport – Clinical info sent to HIV specialist 

in order to approve the genotype test. 

  

8*: HIV specialist interpretation sent back to 

laboratory. This step is not needed as the HIV 

specialist send his/her interpretation to the 

physician or nurse. 

 

Timeline: 8-10 days, intervention: next 

clinic visit 

Genotyping 

Laboratory 



Implementation Challenges 

Challenge: 

• The implementation could not be dependent of internet 
connectivity as our PHCs do not even have computers. 

 

 

Solution: 

• Internet connectivity and clinical databases are only needed at 
the Africa Centre headquarters and at the laboratory. This is 
used to access SATuRN/RegaDB and load clinical and genotype. 

 

• Paper report (word .doc) format is sent to the I.D. specialist by 
email together with the clinical information sheet. I.D. interpret the 
report, gives suggestion and send to physician by email, who can 
phone for further discussion. 



Implementation Challenges 

Challenge: 

• Need to train physicians and nurses on clinical management and 
interpretation of drug resistance reports. 

 

Solution: 

• Physicians can phone and email I.D. specialist for case 
discussion. 

 

• Clinical cases with literature review are discussed monthly at a 
virtual failure clinical meeting (1st Wednesday, 3-4pm). 

 

• Annual drug resistance and clinical management workshop 
(nearly 1,000 physicians in southern Africa have been trained in 
these workshops).  

 

• The 6th Southern African HIV Drug Resistance and Clinical 
Management Workshop will be presented in Gaborone, 19 to 21 
of October 2011.  

 

 

 



	

This patient is resistance to 2 of the 3 ARVs that she is receiving. 

 

Her HIV population has NNRTI mutations V106M and G190A. For 

resistance to NRTIs they have the 3TC resistance mutation M184V. 

The current viral population is still susceptible to Tenofovir (TDF).  

  

 



	

This patient is resistance to 3 of the 3 ARVs that he is receiving. 

 

His HIV population has NNRTI mutations Y181C and G190A. For 

the NRTIs he has the 3TC specific mutation, M184V. He also has 

four TAMs, M41L, D67N, K70R and T215F. In addition he also has 

the mutations V118I and K219W. With these mutations he has 

intermediate resistance to Tenofovir (TDF).  

  

 



 

 
Durban, 23/07/2011 

Dear Clinician, 
 
I enclose the report of the genotyping that you requested 
 

Patient ID on the SATuRN Rega database*: RES264 /  
*Please notice that no patient personal identification information should be stored in this database, please use an 
sequential study number as patientID. 
 
Sample ID / Sample Date:  ACRES264 - 15/07/2011 

Antiretroviral experience: [D4T, 3TC, EFV] 
Subtype:    HIV-1 Subtype C 

Resistance interpretations: HIVDB 6.0.5 

 

HIVDB 6.0.5 

Drug Mutations Description Level GSS 

zidovudine 184V Susceptible 1 1.0 

zalcitabine N/A N/A N/A N/A 

didanosine 184V Susceptible 1 1.0 

lamivudine 184V High-level resistance 5 0.0 

stavudine 184V Susceptible 1 1.0 

abacavir 184V Potential low-level resistance 2 1.0 

emtricitabine 184V High-level resistance 5 0.0 

tenofovir 184V Susceptible 1 1.0 

nevirapine 103N 106M High-level resistance 5 0.0 

delavirdine 103N 106M High-level resistance 5 0.0 

efavirenz 103N 106M High-level resistance 5 0.0 

etravirine 103N 106M Low-level resistance 3 0.5 

saquinavir N/A N/A N/A N/A 

saquinavir/r  Susceptible 1 1.0 

ritonavir N/A N/A N/A N/A 

indinavir N/A N/A N/A N/A 

indinavir/r  Susceptible 1 1.0 

nelfinavir  Susceptible 1 1.0 

fosamprenavir N/A N/A N/A N/A 

fosamprenavir/r  Susceptible 1 1.0 

lopinavir/r  Susceptible 1 1.0 

atazanavir N/A N/A N/A N/A 

atazanavir/r  Susceptible 1 1.0 

tipranavir/r  Susceptible 1 1.0 

darunavir/r  Susceptible 1 1.0 

 

 
Advice:  
- Antiretrovirals for which the virus showed a reduced sensitivity, may still be partially active in a combination therapy. Antiretroviral agents against resistant virus are not 
recommended but may still exhibit a temporary activity when on HAART (> 3 Antiretrovirals). 
- The interpretations of enfuvirtide (Envelope entry inhibitor) and tipranavir/r (boosted PI) are based on limited clinical information. These interpretations should be take with 
care. 

 
 

List of all amino acid mutations observed in: 
Protease: V3I T12S I15V L19I M36I S37N R41K L63P H69Q L89M I93L 

Reverse transcriptase: K20R V35T T39K S48T V60I K102R K103N V106M K173A Q174R D177E I178M V179I 
M184V T200A Q207E R211K L214F V245Q D250E K275Q R277K E291D V292I I293V E300D 

CLINICAL information 
 
 

 !
Clinical chart and resistance interpretation: 
This individual has resistance to two of the three ARVs that she currently on. She has High-level 
resistance to the NNRTI, EFavirenz (EFV) and the NRTI, Lamivudine (3TC). Her HIV population has the 
NNRTI mutation K103N and V106M. For resistance to NRTIs there is the 3TC specific mutation M184V. 
The currently circulating viral population is still susceptible to Tenofovir (TDF).  
 

This patient’s viral load has never fully suppressed in  had a very good immunological response after the 
initiation of therapy. However this lasted for less than a year only and the CD4 count started on a 
downward trend. Her last three viral loads done in a space of fifteen months have all been above 2000 
RNA copies/ml. 
 
I.D. treatment switch suggestion: !
Interpretation of genotype: This patient has not accumulated any TAMs or TDF resistance, despite failing 
for quite some time.  
 
Adherence: Intensive adherence support is needed and the use of alternative remedies and social 
deterrents to adherence should be thoroughly explored. 

 
Treatment recommendation: Since the virus is still susceptible to TDF, the patient should do well on a 
standard second line consisting of TDF, 3TC and LPV/r. 
 
General comments: The renal function should be monitored before initiation and again at three months. If 
the patient has a high risk if renal disease, pre-existing renal compromise (especially HT and DM patients) 

Resistance & Clinical Report (2 pages, first resistance and second: clinical and I.D. suggestion) 



Southern African Treatment and Resistance Network  

(SATuRN) Preliminary report 2011 



Training & Capacity Building 

Southern African HIV & TB Drug Resistance and 
Treatment Monitoring Workshop 

The workshop includes presentations of anti-retroviral 
(ARV) treatment programmes and clinical cases 
management in the developing world, including 
South Africa, Botswana and Brazil.  

 

This year, we have expanded to cover TB resistance. 

 

38 presenters, including some of the international and 
regional leaders, including: 

Henry Sunpath, Yunus Moosa, Krista Dong, Francesca 
Conradie, Wendy Stevens, Theresa Rossouw, 
Gillian Hunt, Michele Gordon, Catherine Orrell, 
Richard Lessells, etc. 

 

Mark Wainberg, Max Essex, David Katzenstein, Anne-
Mieke Vandame, Vladimir Novitsky, Amilcar Tanuri, 
Peter Godfrey-Fausset, Ricardo Camacho, etc.  

Second Appl. deadline: 10 Oct 2011, workshop: 7-8 Nov 2011 


