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BACKGROUND DISCUSSION 

METHODS 

Two to four trainees for each of the African sites included in the project (Dar Es 
Salam, Nairobi, Addis Ababa) were selected based on their previous laboratory 

experience and interest in gaining GRT skills. To tailor the course appropriately, a pre

-course questionnaire was filled by each trainee to provide information about her/his 
past laboratory activities and knowledge in the field of HIV drug resistance. 

 

The course was kindly hosted at the Kenya Medical Research Institute in Nairobi and 
spanned five full-time days. The activities were facilitated by two trainers, one 

coordinator and one GRT skilled laboratory worker, both from the Department of 

Biotechnology of the University of Siena, Italy. The first day was dedicated to 
background information about (i) HIV drug resistance, (ii) GRT and (iii) setting up a 

laboratory for GRT. The other four days were all laboratory intensive sessions, first 

run by the trainers and next run by the trainees under the supervision of the trainers. 
 

The split GRT design was to run locally the procedure from plasma RNA extraction to 

generation of the amplified HIV protease/reverse transcriptase segment to be 
sequenced. Then, the DNA fragments were to be sent to Italy at room temperature 

without special packing and sequenced normally at the remote site using the 

standard protocols for routine diagnostics. Reagents for plasma RNA extraction and 
RT-PCR were purchased and delivered to the training site. RT-PCR controls and 

primers were brought by the trainers. 

The one-week hands-on laboratory training on GRT was performed as scheduled 

without any inconvenience. KEMRI is a highly recommended for HIV-related lab 
training activities. 

The trainees were able to reproduce on their own the procedure learned from the 

trainers. 

The split GRT strategy was shown to be perfectly feasible, providing results compa-

rable to those obtained with fresh samples at the reference remote lab. 

With minimal lab facilities and funding, GRT could be made available to several 

centres in African countries. Implementation of a dedicated HIV data management 

workflow for storing and analysing data is a further step required to complement 
lab activity and foster cooperation among different centres as well as participation 

to international initiatives. 

CONCLUSIONS 

RESULTS 

Along with the expanding availability of antiretroviral drugs in Africa, genotypic HIV 
drug resistance testing (GRT) is highly advisable to monitor for development and 

transmission of HIV drug resistance. However, GRT is seldom feasible in most African 

laboratories due to unavailability of the equipment and expertise required to 
complete the lengthy and relatively complex GRT process.  

 

As part of the activities planned within the EDCTP project "Integrated training 
activities and IT infrastructures to improve capacities in Eastern African area" (EDCTP 

JP.2009.10800.002), coordinated by Anders Sonnerborg (Karolinska Institute, 

Stockholm, Sweden), we evaluated a strategy for splitting GRT between a local and a 
remote site. The feasibility of such a strategy was directly tested in conjunction with 

the first laboratory training course scheduled. 

The course was attended by ten trainees. Their background experience spanned 
different areas, mainly including serology and parasitology. Only two trainees had 

some experience with molecular techniques. The facilities kindly offered at KEMRI 

allowed to perfectly run all the activities as scheduled. The trainers completed one 
run, from plasma RNA extraction to generation of the RT-PCR products. The trainees 

completed another run on their own and had some extra time to start a third run. 

Each run was made of ten blood samples. The time to complete one run by the 
trainees was only slightly delayed with respect to the scheduled time. The only issue 

noticed during the trainee session were minor inconsistencies in reaction volumes 

due to marginally inaccurate pipetting. 
 

In the first and second run, 7/10 and 6/10 samples were successfully amplified. Viral 

load data for the samples analysed were not available but current treatment 
information was available. Overall, 7/7 amplification failures vs. only 2/13 successful 

amplifications were derived from patients under treatment suggesting that most 

failures could be due to low or undetectable viral load.  
 

Sequencing of the PCR products carried to Italy at room temperature and stored at 

+4°C for additional two weeks worked fine. The complete protease region and the 
reverse transcriptase region coding for amino acids 1-300 were obtained with quality 

values comparable to the standard procedures run on fresh samples. 

This one-week proof-of-concept course demonstrated that lab technician without or 
with minimal background on molecular diagnostics can be made quickly familiar with 

a simple homebrew procedure generating HIV DNA fragments to be shipped and 

sequenced remotely. Once established, this strategy can be a valid and likely more 
effective strategy than GRT on dried blood spots (DBS), an approach showed to lack 

sensitivity in most studies and still requiring shipment of infectious material. 

 
The lab equipment required for running the local part of the procedure is not difficult 

to find or obtain in many labs. The instruments needed include a biohazard cabinet, a 

benchtop centrifuge (not refrigerated), a standard thermal cycler, a small agarose gel 
electrophoresis apparatus and a gel documentation system; roughly a $ 15,000-

20,000 value requiring minimal maintenance.  

 
The RT-PCR protocol used seems to be robust and effective in recognizing HIV strains 

from Kenya. However, since viral load data on the samples tested were not available 

a specific study must be setup to examine the sensitivity of the method both in terms 
of detection of divergent HIV strains and in terms of amplification from low-level 

viremia samples. 
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PERSPECTIVES 
Further training and capacity building activities planned within the EDCTP project 
include: 

Delivering video files showing the steps of the procedure, allowing the trainees to 

refresh their skills. 

Repeating the lab training course in a new location, complementing the course 

itself with follow-up activities whereby trainees perform the procedure on an 
appropriate amount of samples with available viremia data. This will allow to 

estimate accurately the performance of the split procedure and evaluate its 

sensitivity in the field. 

Setting up an IT/data management on-site course to increase familiarity with web-

based services to manage HIV drug resistance such the Stanford HIV database, the 

Los Alamos National Laboratory HIV sequence repository, the EuResist treatment 

response prediction system. 

Providing a free HIV clinical and virological database for easy collecting and 

convenient sharing of cohort data. Two systems are being offered, the Swedish 

InfCare and the EuResist Satellite DB. Both platforms can exchange data with the 

EuResist database and query the EuResist prediction engine.  


