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Dr. David Leuenberger presenting first
data of the “Go Viral” project to all of
the staff at CHRS Macenta. May 2019

Friday morning “Go Viral rapport” – a
team meeting in which patients with an
increased viral load are discussed and
the procedure to be taken is decided
upon as a team decision. May 2019

Friday morning “Go Viral rapport”.
Team members – adherence
counsellors, data manager, members
from laboratory and pharmacy,
physicians – are clarifying some
discrepancies between the database
and lab results. May 2019
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Executive Summary
With the budget allocated by ESTHER Switzerland, the Centre Hospitalier Régional Spécialisé (CHRS – in the
application still known under the name “Centre Médical” or CM) in Macenta, Forest Region of Guinea-Conakry,
was able to
1) Train personnel
We were able to send two medical doctors to Dakar, Senegal, where they received on-the-job training in how
to interpret viral load results and manage patients in clinical failure. We were also able to send three
adherence counsellors for training to a clinic run by Médecins sans Frontières in Conakry. They were taught
how to assist patients with elevated viral load: either support them to maintain better adherence or – in case
of confirmed elevated viral load – to support them in the transition to 2nd line antiretroviral treatment.
Unfortunately, training of laboratory personnel was not possible, as we received no response from the
respective institution.
2) Introduce viral load at the CHRS in Macenta
a) provide early infant diagnosis,
b) introduce viral load based detection of antiretroviral treatment (ART) failure and
c) install routine viral load based monitoring of ART effectiveness in asymptomatic patients on ART

The project was taken up with enthousiasm by the personnel at the CHRS as a relevant contribution to
improvement of care for HIV-positive patients on ART.
Mothers received the reassuring news that their children were HIV-negative months earlier than was possible
before introduction of viral load measurement to the area. Infected infants were diagnosed earlier and were
started on antiretroviral treatment at a much earlier stage in life than was previously possible.
For patients presenting in a critical clinical condition, both confirmation of viral failure as well as confirmation of
continued viral suppression helped doctors in clinical management. The prior set of patients benefitted from a
timely retake of viral load to confirm viral failure, for the latter an active search for tuberculosis or other treatable
conditions responsible for their critical clinical condition would ensue without unnecessary switch of their still
effective ART.
Most asymptomatic patients were reassured that their ART combination still works, despite years of taking it.
Other patients experienced a shock to know that their ART was failing despite not feeling sick – these were the
patients that benefitted most from this intervention by receiving a timely switch to 2nd line ART before developing
clinical failure.
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well as the local, regional and national authorities. Patients from other regions of Guinea as well as from
neighbouring Liberia, Sierra Leone or Côte d’Ivoire come to the hospital for treatment. They most often cite the
continuous availability of drugs, the functioning infrastructure, trained staff and the punctual start of clinical work
in the mornings as valuable enough to invest often more than one day travelling from their homes and the extra
expenses of food and accommodation en route.
And finally: we remember that we are all created “in God’s image” – God’s image is in the face of each of the
patients we met, regardless of how much AIDS has already altered their features, and regardless of their WHO
stage or viral load result. The CHRS, including the Go Viral project, aims to bring justice and equality to these
often disadvantaged and burdened patients by improving their HIV care to the best standard achievable in this
setting.

Macenta and Bern, June 2019
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1 – Context
1.1 GLOBAL CONTEXT
This project contributes towards the Sustainable Development Goal 1 3.3. which states “By 2030, end the
epidemics of AIDS, tuberculosis, malaria and neglected tropical diseases and combat hepatitis, water-borne
diseases and other communicable diseases.” In particular, this project aspires to reach the “third 90” of the
ambitious WHO / UNAIDS goal “90-90-90” to help end the AIDS epidemic by 20302. This goal aspires to ensure
that by 2020 90% of all HIV-infected persons know they are infected; by 2020 90% of these patients receive
antiretroviral treatment and by 2020 90% of these (“the third 90”) achieve a suppressed viral load.

1.2 NATIONAL CONTEXT
Fig. 1
The Republic of Guinea is a franco-phone
country of West Africa with a low HIV
prevalence of 1.7%. Approximately 100’000
persons were estimated to be in need of
antiretroviral treatment (ART). Of these,
only 35.6% were under ART, 26% of these
had a viral load (VL) test, and 74%
achieved viral suppression according to the
2015 annual report3. These figures indicate
that the WHO / UNAIDS 90-90-90 goals2
are far from being met.

1.3. LOCAL CONTEXT
The HIV cohort in Macenta (approx. 800km from Conakry, 2 days travel by road), in the south-eastern forest
region of Guinea, is treated at the Centre Hospitalier Régional Spécialisé (CHRS). The CHRS was formerly
known as Centre Médical (CM), but in 2018 was accorded the status of specialized regional hospital by the
Ministry of Health. In the same year, the transition process from a fully NGO-run health structure to an
autonomous completely Guinean-run hospital took its final step in a ceremony of autonomisation in November
2018. Full autonomy over strategic as well as financial affairs was handed over from the faith-based nongovernmental (NGO) Mission Philafricaine (MPA) to the hospital board of governors. The MPA (based in
Switzerland) remains the most important partner institution of the CHRS and has promised continued assistance
in the form of technical advice, administrative support and assistance in fund-raising and project management.
Partners from the MPA will continue to work at the CHRS periodically and will continue to provide supervision,
particularly regarding financial and logistical issues.
The CHRS is a reference centre for leprosy, tuberculosis and HIV for the central and eastern region of the
country. ART was introduced in 2008. As of 31st December 2018, the cohort has included 3343 patients, of
which 63.6% are women, 3% are children < 15 years and 0.42% are infected with HIV-2. A substantial
percentage (45.1%) are lost to follow-up, while 36.7% remain in active care, 12.7% have died, and 5.5% were
transferred out. Reasons for this substantial rate of lost to follow-up are numerous. Silent transfers are frequent
in Guinea as many people come back to the region during the rice planting and harvesting season and then
1

https://www.un.org/sustainabledevelopment/sustainable-development-goals/
UNAIDS 2013: “90-90-90 – An ambitious target to help end the AIDS epidemic”, accessed at
https://www.unaids.org/en/resources/909090
2

3

Programme National de Prise en Charge sanitaire et de Prévention des IST/VIH/SIDA (PNPCSP), rapport annuel 2015,
édition mai 2016 (no online link available)
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move to the larger cities for alternative jobs. The population is very mobile between Liberia, Sierra Leone and
Côte d’Ivoire and people often try to find work in the cities of these countries that are often easier accessible
than Conakry. There is also substantial under-reporting of patients who have already died. Until two years ago
there was no national supervision of HIV activities, so there was no need to report the rate of lost to follow-ups.
Only the “positive” figures were reported, the number of patients on ART, which was essential for the drug
supply chain. Apart from these structural issues, social and individual issues are also important contributing
factors: low rate of literacy4 (30.4% overall, 38% in men and 23% in women), lack of understanding the concepts
of chronic diseases, particularly when the patients are in good clinical condition, particular vulnerability of
women in a predominantly Muslim society (lack of autonomy of women over finances and time and individual
movement, lower literacy rate) and still a lot of stigma attached to HIV. Tracking and reducing the rate of lost to
follow-up has been labelled one of the core issues that the CHRS has put forward as a priority for the next two
years. Funding for tracking patients lost to follow-up was specifically sought from a Belgian NGO and has now
been granted for the coming two years.
A small percentage (0.45%) of patients has been switched to second line treatment after immunological (new
opportunistic diseases) or clinical (CD4 decline) failure. Increasingly, patients also die in overt clinical failure,
indicating that treatment switch to second line occurs too late or not at all. Of the 15 patients on 2nd line ART,
only 9 are still in active follow-up, 5 have died and 1 is lost to follow-up. HIV resistance data for Guinea are not
known. However, as in other African contexts after several years of ART roll-out, the prevalence of drugresistant virus is assumed to be increasing. The years of the Ebola epidemic in 2014 and 2015 were particularly
harmful for the country. Ebola itself put an enormous strain on the health care system, by decimating the
numbers of health care workers and absorbing all other resources for treatment and prevention of Ebola virus
disease. But the collateral damage to other health care programs through lack of personnel and fear of patients
to access the health care system was probably equally devastating. HIV tests decreased country-wide from
173’000 in 2013 to 42’900 in 2015. This “Ebola-dip” was also felt at the HIV cohort of the then CM-MPA5 (11%
fewer consultations of known HIV-positive patients and 47% fewer new diagnoses) even though the hospital
never stopped offering its services throughout the whole epidemic. The consequences of this period are likely to
translate in a stronger increase in ART-resistance.

4

https://www.cia.gov/library/publications/the-world-factbook/geos/gv.html

5

Leuenberger D., Hébélamou J., Strahm S. et al. Impact of the Ebola epidemic on general and HIV care in Macenta, Forest
Guinea, 2014. AIDS 2015,29:1883-1887.
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2 – Objectives
The project “Go Viral” had the immediate aim to introduce HIV viral load measurement at the CHRS,
i)
to provide early infant diagnosis of infants born to HIV-positive mothers;
ii) to detect patients on a failing regimen early and before they present with overt clinical failure;
iii) and on the other hand to confirm further effectiveness of ART through a suppressed viral load in
patients who are suspected to be in clinical failure but suffer from another comorbidity.
In a larger context the aim is to reduce the load of resistant virus circulating in the population and hence
to reduce transmission of primary resistant virus.

2.1. SUMMARY OF OBJECTIVES ACCORDING TO THE ESTHER PROJECT DOCUMENT
Objective 1 – training
Specific objective 1.1: to train two CHRS physicians in viral load based monitoring (VLBM) at the Infectious
Disease department of Fann University in Dakar, Senegal, where there is ample experience in interpreting VL
measurements and basing clinical decisions on these results.
Specific objective 1.2: to train two young Guinean MDs in HIV medicine at the CHRS
Specific objective 1.3.: training of medical support staff in Conakry within training services of the national AIDS
control programme
- 1.3.1. three laboratory technicians for training in the use of HIV VL cartridges on the GeneXpert platform
- 1.3.2. three HIV adherence counsellors for adherence training and support of patients on second line
ART.

Objective 2 – establishment of a sustainable system to measure HIV viral load at the CHRS
This study follows WHO guidelines 6 to introduce VL testing in a phased approach if testing capacity is limited
(chapter 4.5.2 of WHO guidelines). The recommended priorities include, among others, early infant diagnosis
and targeted testing for suspected viral failure.
Specific objective 2.1.: early infant diagnosis (EID), according to WHO guidelines6 (strong recommendation with
high-quality evidence to test for HIV infection with a nucleic acid technology before the age of 18 months)
Specific objective 2.2.: targeted testing for suspected viral failure, defined as: twice measured VL of > 1000
copies/ml 3-6 months apart in patients presenting with immunological or clinical failure.
Specific objective 2.3.: fractioned introduction of routine VLBM: the first two patients on 4 mornings (Mondays to
Thursdays) per week receive viral load testing. Criteria: on ART for > 6 months and who have not yet had a VL
in the last 6 months and who do not fit criteria for specific objective 2.2. This was decided in view of the limited
supply of cartridges.

WHO consolidated guidelines on the use of antiretroviral drugs for treating and preventing HIV infection –
recommendations for a public health approach – second edition 2016 (ISBN 978 92 4 154968 4), accessed at
https://www.who.int/hiv/pub/arv/arv-2016/en/
6
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2.2. OBJECTIVES ACHIEVED
SPECIFIC OBJECTIVES

ACHIEVED

Objective 1 - training
1.1.

train two CHRS physicians at the Service des
Maladies Infectieuses et Tropicales (SMIT) du
Centre Hospitalier National Universitaire
(CHNU) Fann in Dakar, Senegal

February – April 2018: Dr. Yakpazouo Guilavogui

Goals of training:

See annex 1 and 2

July – September 2018: Dr. Djénaba Camara

i) understand viral load based monitoring of
ART
ii) clinical management of treatment failure.
1.2.

train two young Guinean MDs in HIV medicine
at the CHRS

Dr. Balla Bilivogui and Dr. Karamoko Guilavogui
were recruited in January resp. February 2018
and were paid by ESTHER funds until June 2019,
receiving 17 resp. 18 months of training rather
than the planned 12 months.
For more details, see point 7.1.

1.3.1

training of medical support staff in Conakry
within training services of the national AIDS
control programme:
three HIV adherence counsellors were trained
to
o encourage adherence in patients with a
detectable VL
o to counsel patients with persistently
elevated VL as they transition to 2nd line
ART.

March – April 2018: all three CHRS adherence
counsellors, Mme Bintou Sovogui, Mme Jeannette
Kolou Guilavogui and M. David Vévé Sovogui,
received two weeks of training in Conakry through
MSF-Belgium.
See annex 3 - 5

o To provide adherence training and support
to patients on second line ART
1.3.2

See under 2.4. Objectives not achieved

Objective 2 - Introduction of viral load for target population
2.1.

For objective 2.1. please see section below
“partly achieved”4

2.2.

targeted testing for suspected viral failure

Between 01.11.2018 and 10.6.2019, 25 tests
were ordered in the context of suspected clinical
failure. Among these, 17/68% were > 1000 c//ml.
The median viral load among those with elevated
viral load was 130’000 copies /ml (cp/ml), IQR
15’100 – 418’000 = log 5.1 (IQR 4.2 – 5.6). For
detailed analysis, see point 5.3.

2.3.

fractioned introduction of routine VLBM

Between 01.11.2018 and 10.6.2019 317 patients
(26% of the currently active cohort) benefitted
from a routine VL measurement. Among those on
1st line ART, 80.4% were <1000c/ml and 64.3%
were < 40 c/ml. For detailed analysis, see 5.4.
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2.3. OBJECTIVES PARTLY ACHIEVED
SPECIFIC OBJECTIVES

PARTLY ACHIEVED

2.1. Early infant diagnosis (EID)

Between 01.11.2018 and 10.06.2019 50 tests were
performed with the Xpert HIV-1 QUAL cartridges in
56 infants who were in the eligible age for EID (<18
months). Among these, 7 children were detected to
be positive – 6 from mothers who started ART late
during pregnancy and 1 in a child whose mother
was in viral failure. Final testing – after weaning –
still has to be performed in 38 children.
This aspect of objective 2 was the most difficult to
achieve due to the complex testing algorithm and
due to the decentralized scheme for prevention of
mother-to-child-transmission in the region. Often
mothers were tested HIV-positive during an antinatal clinic visit at a peripheral health facility and
only came to the CHRS for treatment follow-up
after delivery. They then often only came once their
infant was old enough to be left behind with family
members as they (as many patients) combined the
clinic visit with a visit to the market.
For detailed analysis, see point 5.2.

2.4. OBJECTIVES NOT ACHIEVED
SPECIFIC OBJECTIVES

1.3.2. training of medical support staff in Conakry
within training services of the national AIDS
control programme:
the plan was to send three laboratory
technicians to receive training in the
performance of viral load based measurement
on the GeneXpert platform.

“GO VIRAL” – final project report, July 2019

NOT ACHIEVED
Despite numerous attempts to confirm the original
offer to train laboratory staff on the GeneXpert
platform at Donka University, Conakry, there was
no further reaction from that laboratory later on.
The only one with official training through the
government was Mr. Sosso Onivogui, head of
laboratory. Finally, he trained personnel at the
CHRS.
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3 – Partnership
This project entailed a north-south and a south-south
partnership between the department of Infectious
Diseases of the Inselspital, Bern University Hospital and
the CHRS in Guinea on the one hand and the CHRS with
the department of Infectious Diseases at Fann University
in Dakar, on the other hand.
As part of the south-south partnership, two MDs had the
opportunity to take part in a clinical training at Fann
University in Dakar, Senegal. Dr. Yakpazouo Guilavogui
and Dr. Djenaba Camara both benefitted enormously and
have following personal viewpoints to share:

Dr. Yakpazouo Guilavogui, responsible for HIV and TB clinic:
«My impression of the benefits through the project «Go Viral»: during my stay at the SMIT in Dakar I was
able to attend the scientific staff meetings. During the rounds with medical doctors and students, I was able
to improve my own presentation of patients and strengthen my procedural skills: lumbar punctures, ascitic
and pleural taps, insertion of a guedel cannula and basic life support. The focus was, however, on
understanding, which patients qualified for a viral load measurement, how to interpret viral load results and
what the criteria were for viral failure and the difference to immunological failure. I could strengthen my
knowledge on how to treat opportunistic infections. Dr. Louise Fortes continues to help us via email in
clinical decision-making for unclear cases. She remains very helpful.
The project has brought a big improvement to the CHRS, we are proud to be able to offer viral load testing
to our patients. This is important since we are a reference hospital for HIV. Through the project, we were
also able to benefit from the clinical expertise of a specialist in infectious diseases, Dr. Cornelia. I hope
there will be another opportunity for a project with ESTHER or another clinical visit to Dakar.”

Dr. Djenaba Camara, MD
«c'est avec un grand plaisir et d'un coeur reconnaissant que je parle des bénéfices du projet « Go Viral »
car il y en a beaucoup :
* sur le plan personnel le stage pratique de deux mois à Dakar sur la charge virale que j'ai beneficié m'a été
d'une grande aide dans l'amélioration de mes connaissances grâce aux formations pratique et théorique
reçues durant ce stage que j'ai passé dans les meilleures conditions.
* au CHRS l'introduction de la charge virale a permis d'améliorer la qualité de la prise en charge de nos
patients VIH, notamment dans la détection précoce des échecs thérapeutiques ainsi que le dépistage
précoce des enfants nés de parents infectés ce qui est plus que salutaire pour nous et nos patients.
Un très grand merci au projet Go Viral pour sa contribution plus que positive dans la prise-en-charge du
VIH SIDA dans notre hôpital. Cordialement.”

From Fann University Hospital in Dakar, Dr. Louise Fortes wrote
« Bonjour Dr
Nous aussi nous sommes satisfaits du passage de Dr Yakpazouo et Dr Djénaba au service des maladies
infectieuses. Nous avons apprécié leur assiduité, sérieux, leur implication et leur envie d'apprendre. Nous
espérons qu'ils mettrons à profit tous les enseignements reçus. Nous restons disponible.
Cordialement. Dr. Louise”
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Mrs Bintou Sovogui, counsellor for voluntary HIV testing and adherence counsellor, writes in her words
« La charge virale a une grande importance dans la prise en charge du VIH. Nous avons bien profité des
cours au centre de traitement VIH de MSF à Conakry. Nous avons apris comment parler aux patients avec
une charge virale détectable et comment les encourager. En tant que conseillère, la charge virale permet
de détecter la résistance aux ARV en temps réel et permet de donner une réponse correcte à cette
résistance. Il permet le suivi correct des patients sous ARV. Donc je remercie Dr. Cornelia et le projet « Go
Viral ». Quand une personne est indétectable, elle se voit guéri avec plein de joie mais attention il faut
toujours bien prendre les ARV c’est un traitement à vie. Merci pour tout. »

Dr. Ismaël Béavogui, directeur général du CHRS, expressed his satisfaction over « Go Viral » in a letter (annex
6), and thanked ESTHER Switzerland for their involvement. He voiced his hope that further projects might be
implemented at the CHRS under the umbrella of ESTHER Switzerland.
As part of the north-south partnership Dr. Cornelia Staehelin spent two months at the CHRS in Macenta. During
the first month – November 2018 – viral load testing was started, and she assisted with organising patient flows
(in particular for routine viral load testing) and developing the forms that were needed to order viral loads or
enrol a patient into adherence counselling and schedule a second viral load if the first one was elevated etc.
She also assisted in clinical decision-making and helped institutionalise the “Go Viral rapport” – the Friday
morning meeting in which each patient with an elevated viral load is discussed. She provided clinical mentoring
for complex patients in the outpatient clinic and in the wards. During that period, several patients with advanced
HIV infection presented with meningitis. This was the opportunity to supervise the more advanced clinicians,
resp. teach the younger clinicians how to perform lumbar punctures (mainly to rule out/confirm cryptococcal
meningitis).
During the second month – May 2019 – the focus of the visit, again next to clinical mentoring, was data cleaning
and first analysis of “Go Viral” data. Additionally, she gave an introduction to STATA to two Guinean MDs and
Dr. David Leuenberger in preparation for abstracts that are to be submitted to the 2019 International Conference
on AIDS and STIs in Africa (ICASA) in Kigali, Rwanda. She also supervised a medical student who worked on
her thesis with the focus on hepatitis B (see more in 7.2.).
To mention two of the benefits of “Go Viral” for the Swiss side:
i)
exposure to and clinical care for patients with AIDS-defining opportunistic infections has become rare in
Switzerland. I, Dr. Cornelia Staehelin, experienced these outpatient clinic days and inpatient ward rounds
as an extremely satisfying, challenging and rewarding experience not only on the medical level, but also on
the personal level;
ii) two Swiss MDs have come to the CHRS in the context of their doctoral masters project or thesis. One of
them focused on tuberculosis and the second (as mentioned) on hepatitis B.
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4 – Clinical decisions on the basis of viral load based monitoring
The clinical team at the CHRS defined following two approaches in the context of a first elevated VL > 1000
c/ml:
a) Standard approach as default: refer to counsellors for adherence support and next VL in 3 months
 Applicable for patients in good clinical condition and for whom VL was not ordered because of suspected
clinical failure
b) Accelerated approach: refer to counsellors for adherence support and next VL in 1 month.
This adaptation was put in place in view of some patients with clinical failure who presented in critical
condition and for whom a wait of 3 months seemed too risky.
 Applicable for patients with suspected clinical failure
 Applicable for pregnant or breastfeeding women
c) EID: the procedure in the context of EID was not changed as compared to the ESTHER project submission;
it remains the same as proposed by WHO.
For each patient with an elevated VL > 1000 cp/ml a blue coloured individualised form was filled out (“Suspicion
d’échec thérapeutique” – see annex 7) on which the first interpretation of the viral load result is noted, as well as
the procedure to follow (standard or accelerated). Furthermore, dates of enhanced adherence counselling and
the conclusion after the 2nd viral load result (stay on the respective ART regimen or switch to the next one) are
also documented.
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5 – Results of viral load based monitoring
5.1. INFRASTRUCTURE
The CHRS already had one Cepheid GeneXpert IV in use. This machine had been provided in 2016 by the
national tuberculosis and leprosy programme for the diagnosis of tuberculosis, including rifampicin-resistant
tuberculosis. The same machine could also serve to measure viral load, as the four ports can each be used
independently. Run-time for viral load measurement is approx.. 90 minutes and for tuberculosis 120 minutes.
Therefore, in order not to sabotage tuberculosis diagnostics, a second 4-port machine was purchased thanks to
the ESTHER budget. Also, an additional centrifuge could be bought as a back-up for the at least 20 year old
centrifuge that still works, but with lid, that cannot be completely closed.
Time line of installation of machines
June 2018 to January 2019

Purchase, transport and installation of additional centrifuge at the laboratory
of the CHRS

June – October 2018

Purchase, transport and installation of Cepheid GeneXpert IV

Fig. 2 Identification of the type of
cartridge by a barcode reader
(Xpert HIV-1 Viral Load®)

Fig. 3 screen image of GeneXpert
system.

Fig. 4 new centrifuge

Time line of purchase and use of cartridges
11/06/2018

1st order of cartridges at Cepheid (330 tests Xpert HIV-1 Viral load ; 50 tests
Xpert HIV-1 Qual)

10/09/2018
29/10/2018
05/11/2018
03/12/2018
01/02/2019
24/02/2019

Cartridges sent by Cepheid
Cartridges arrived at CHRS Macenta
First Xpert HIV-1 Viral load measured
First Xpert HIV-1 Qual measured for EID
Request for quote for second cartridge order
2nd order submitted for 350 tests Xpert HIV-1 Viral load and 20 tests Xpert
HIV-1 Qual

27/02 –
13/05/2019
01/04/2019
15/04/2019
14/05/2019

Stock-out of Xpert HIV-1 Viral load cartridges

mid June 2019
(date of report)

Stock of 237 Xpert HIV-1 Viral load cartridges and 10 Xpert HIV-1 Qual cartridges

20 Xpert HIV-1 Qual cartridges expired
2nd order of cartridges arrives in Macenta
3rd order submitted for 250 tests Xpert HIV-1 Viral load and 20 tests Xpert
HIV-1 Qual
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5.2. RESULTS OF SPECIFIC OBJECTIVE 2.1., EARLY INFANT DIAGNOSIS (EID)
A total of 56 exposed infants were followed in the period between 1st November 2018 and mid June 2019. Fig. 5
shows the flow of infants and the tests used with or without correct indication for the respective test and Fig. 6
shows the outcome of these exposed infants. Overall, 7 infants were confirmed to have a positive viral load, 2
more were tested positive by serology, but were seen before availability of viral load testing, hence they require
confirmation by viral load at their next visit. Of the 7 infants tested positive by PCR, 6 were born to mothers who
were only tested HIV-positive after delivery. One of these mothers died 2 weeks after the child was tested
positive. Another HIV-positive infant was born to a mother with (retrospectively) suspected immunological failure
during pregnancy. This mother and infant pair were transferred out shortly after delivery – the receiving clinic
was informed of the suspected viral failure of the mother and the likely risk that the infant was infected with a
virus resistant to first line ART.
Of these 7 HIV-positive infants or children, 5 started ART, 1 died prior to start of ART and 1 was transferred out
(see above).

Following the analysis of “Go Viral” data in preparation for the intermediate report to the PNLSH we noticed the
significant delay of some patients to visit the clinic for a 2 nd VL in case the first one was negative. And, we also
noticed the time lag in those infants who had tested seropositive but had not yet come back for VL testing. Since
there is already a clinic telephone number to call patients who are late for their next follow-up, we introduced the
same concept for the mothers of these infants.
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As detailed more in section 6.5., 20 Xpert HIV-1 Qual cartridges had to be discarded on April 1st 2019 as they
had reached their expiry date. As of June 11th, 10 cartridges were still available while the next order of
cartridges was placed in mid-April and is expected to arrive end of July.
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5.3. RESULTS OF SPECIFIC OBJECTIVE 2.2.: TARGETED TESTING FOR SUSPECTED VIRAL FAILURE
Until now, ART treatment failure could only be diagnosed on immunological or clinical grounds. Immunological
failure is a failure to increase in CD4 cells at the start of ART or a progressive loss of CD4 later on in the course
of ART7. However, as is well documented in literature, ART-monitoring based on clinical or immunological
criteria has poor sensitivity and a poor positive predictive value to detect patients in need of 2 nd line treatment8,9.
Viral load based monitoring (VLBM) is more accurate and allows recognition of a failing regimen months before
immunological failure and often years before clinical failure can be diagnosed. VLBM is considered costeffective, even in resource-limited settings10.
During the time of this project, detection of immunological failure was not possible since the CD4 machine was
not working (see more in 6.6.). Twenty five (7.3%) VL tests were ordered with the suspicion of clinical failure
(Fig 8). Among these, 8 tests were undetectable (all patients were diagnosed with tuberculosis explaining their
clinical deterioration), and 17 patients were confirmed to have a VL > 1000 cp/ml. This essentially means that –
in the given context – clinical suspicion had a sensitivity of 68% to predict real viral failure. Conversely, 32%
were able to be kept on 1st line ART. These patients might have been wrongly switched to 2 nd line without the
availability of viral load testing.
In those with VL > 1000
cp/ml, the median VL was
130’000 cp/ml (IQR
15’100 – 418’000),
corresponding to log 5.1
(IQR 4.2 – 5.6) with a
maximum value of
2’170’000 cp/ml (log 6.3).
This was not the only
sample with excessively
high VL. Lively
discussions ensued
during the “Go Viral”
clinical meetings, but
most patients were
considered to be adherent
currently and in the
preceding 6 months,
indicating towards real
viral resistance and not
towards lack of
adherence. All but one of
these patients however
had at least one episode
of ART interruption during
a longer period in their
history. In one woman, primary resistance was suspected, since she had only started ART a year ago. She had
demonstrated optimal adherence, but failed to suppress her viral load.

WHO consolidated guidelines on the use of antiretroviral drugs for treating and preventing HIV infection –
recommendations for a public health approach – second edition 2016 (ISBN 978 92 4 154968 4)
8 Keiser O., Orrell C., Egger M. et al. Accuracy of WHO CD4 cell count criteria for virological failure of antiretroiral therapy.
Trop Med Int Health 2009;14:1220-25
9 Reynolds SJ., Makigozi G., Newell K. et al. Failure of immunologic criteria to appropriately identify antiretroviral treatment
failure in Uganda. AIDS 2009;23:697-700
10 Estill J., Egger M., Blaser N. et al. Cost-effectiveness of point-of-care viral load monitoring of ART in resource-limited
settings: mathematical modelling study. AIDS 2013;27:1483-1492
7
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In total, 68 patients were detected with a VL > 1000 cp/ml; 17 were tested with clinical failure and 51 as part of
routine VLBM. The median age of these total 68 patients was 38 years (range 4.5 – 62 years), four were
children under 15 years of age. The majority were female (69%).
Among these 68 patients, 16 were followed according to the accelerated procedure and 52 according to the
standard procedure. At the time of this report, 30 patients (44%) have terminated their further evaluation, with
confirmation of elevated viral failure and subsequent switch to 2nd line in 23 patients, resp. switch to 3rd line in
one patient. Unfortunately, one patient each died before switch to 2nd resp. 3rd line ART. Three patients had a
second VL < 1000 cp/ml (Fig 8+10) and continued on their 1st line treatment after further counselling towards
adherence. The remaining 38 patients are still in follow-up.

In Fig. 10 the evolution of viral load results is graphed to visualize the different trajectories of successive viral
load results seen in these first 6 months, the red line marks 1000 cp/ml:
21 patients with an orange tag were switched to 2nd line after a 2nd VL > 1000 cp/ml
2 patients in purple dark red switched directly to 2nd line after team discussion (692M:
breastfeeding and stock-out of cartridges when she came back for 2nd VL test / 1241M: in a
very poor condition without clear evidence for tuberculosis)
1 patient in blue (369M): switch to 3rd line after 2nd VL on 2nd line ART > 1000 cp/mL
3 patients in green (136M, 2279M, 2614M): continued 1st line after 2 nd VL < 1000 cp/ml
4 patients in white (103M, 800M, 1284M, 2619M): after significant drop in 2 nd VL (however still > 1000
cp/ml) decision of the team to continue on 1st line until next VL – hence still in the procedure to detect
treatment failure
1 patient in yellow (2073M): patient kept on 1st line in view of poor adherence
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Fig. 10 Evolution of viral loads over time (days) on a log scale for the 32 patients with a follow-up VL
after an initial VL > 1000 cp/ml

5.4. RESULTS OF SPECIFIC OBJECTIVE 2.3.: FRACTIONED INTRODUCTION OF ROUTINE VLBM
By the end of the “Go Viral” project, 317 patients had benefited from a routine viral load test. This corresponds
to 26% of the current active cohort on ART; 73% of these were women and 5 (1.6%) were children < 15 years
old. Among these 317 patients, 313 (98.7%) were on 1st line regimen (98% were on TDF-3TC/FTC-EFV) and 4
women were on 2nd line regimen (2 each based on ATV/r or LPV/r).
Median duration on 1st line ART was 41 months (IQR 22–72) and on 2nd line ART 26 months (IQR 21-79) with a
total ART duration for those on 2nd line ART of 102 months (IQR 72-136).
Among those on 1st line ART 80.4% had a VL < 1000 cp/ml (Fig. 11) with a significantly higher rate in men
(87.6%) than in women (78.0%; p = 0.04). 74.3% achieved < 200 cp/ml and 64.3% reached the < 40 cp/ml cutoff with no difference between the sexes.
Among patients on 2nd line ART, two were suppressed < 1000 cp/ml and one < 40 cp/ml. There did not seem to
be a difference in viral suppression over time (Fig. 12).
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5.5. USE OF CARTRIDGES

As illustrated in figures 13 and 14, the number of cartridges used was greater than the number of valid results.
Further details are reported in section 6.3., 6.4. and 6.5.
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6 – Problems encountered and lessons learned
6.1. ACUTE ILLNESS OF THE RESPONSIBLE PERSON FOR THE MEDICAL PROGRAMME OF THE MPA IN
MACENTA
Dr. David Leuenberger fell acutely ill in mid-March 2018, requiring evacuation to Côte d’Ivoire for emergency
surgery and repatriation to Switzerland for management of complications and rehabilitation. This lead to an
interruption of the project in general and to a delay in ordering equipment (GeneXpert machine, centrifuge,
cartridges) and starting VLBM.
Prior to his own illness, Dr. Leuenberger had to accompany his son to Conakry for surgery due to acute
appendicitis. This had already resulted in two weeks of interrupted preparatory work for the implementation of
the project.
We reported these important delays in an intermediate report end of April 2018.
With the permission from ESTHER Switzerland to continue with the project, VLBM was finally started in
November 2018 rather than in May 2018.

6.2. TRAINING OF LABORATORY PERSONNEL NOT POSSIBLE
In the project-planning phase (2017) there was one single other laboratory in the country (Donka University
Hospital in Conakry) that used a GeneXpert platform for viral load measurement and a verbal offer to train three
CHRS laboratory staff had been granted. However, in the course of 2018, this contact could not be reestablished, neither through the national AIDS control program (PNLSH) nor through direct connections through
Mr. Onivogui, head of the lab. Since the whole laboratory team at the CHRS had been trained by the national
tuberculosis programme in how to handle Xpert MTB/RIF cartridges, and Mr. Onivogui had received formal
training on the use of Xpert HIV-1 Viral load cartridges, we did not investigate into another external training
option, but requested Mr. Onivogui to train the personnel.
Lessons learned: part of the following problem (6.3.) might not have happened if training for laboratory
personnel had been more standardized from the start – even if the training comes from own personnel and does
not happen in another institution.

6.3. ERRORS AND INVALID VIRAL LOAD RESULTS
In general, handling of the GeneXpert system did not cause great difficulties and overall less than 5% of tests
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Figure 15a: Number of VL tests per week according to valid or invalid/error
results. The dates denote the first day of the week). The accumulation of
results reading “error” or “invalid result” is concentrated in the second half of
January 2019.

“GO VIRAL” – final project report, July 2019

Figure 15b: Internal report
31/01/2019 on the error codes
of the “error / invalid” results

page 25 | 34

came back as “error” or “invalid test”. However, towards the end of January the percentage of error / invalid
results increased sharply and eventually reached 29% in the last week of January. During the weekly “Go Viral”
meeting, this accumulation of invalid /error results was noted and an internal investigation was started. All the
error codes were compiled and sent to Cepheid. Feedback from the company suspected that human error in
sample processing had contributed to most of the error / invalid results. It appeared to have occurred only when
specific individuals were on “Go Viral” duty. After a review of processes in the laboratory and repeated training
efforts on an individual basis, the rate of error / invalid results promptly decreased again. Figures 15a and 15b
illustrate this issue.
Dr. Sosso Onivogui never mentioned what the “human error” was nor who the person/s were. This would go
against local customs regarding loyalty for and discreteness on behalf of colleagues.
The laboratory adopted the following approach in case of error / invalid result: if there is remaining sample
volume or the patient is still there to draw blood once more, a second cartridge is used and the test is repeated.
In case neither is possible, the result is recorded as error / invalid result and the test is repeated when the
patient next visits.
Lessons learned: though the use of cartridges on the GeneXpert platform appears to be straight forward,
human errors can still occur. In future – see also 6.2. – training must happen in a standardized manner,
regardless of how easy the test appears to be. On-the-job training and supervision must occur on an individual
basis.

6.4. STOCK-OUT OF XPERT HIV1-VIRAL LOAD CARTRIDGES
Between 27.2.2019 and 14.4.2019 the CHRS faced a stock-out of cartridges as a consequence of various
factors:
- Underestimation of the number of cartridges used: between November and January the number of tests
ordered by the clinicians increased steeply: from 41 in November to 134 in January. On one hand clinicians
demanded the test more frequently (a desired effect), and on the other hand the increase in invalid results
showed its effect (more repeat tests).
- Delay in many steps of the second ordering process of cartridges:
o delayed response from Cepheid for a quote;
o delayed shipment from Europe to Conakry;
o delay in release from customs due to newly installed procedures in Conakry with a new intermediary
company; and finally
o delay in finding a suitable transport from Conakry to Macenta since there is no public transport system.
The effects of this phase of stock-out of cartridges were:
- This prevented a greater coverage of viral load measurements for the whole cohort in Macenta
- On an individual patient level an important number of patients with a first elevated viral load > 1000c/ml
could not benefit from a second, confirmatory VL during this period, and the process of switching to
second line was delayed, which put some patients in unnecessary danger.
Lessons learned: order material / tests well in advance (4-5 months). Actively follow the order, delivery and
customs issues. However, since the new customs clearing system is now familiar, we expect there to be fewer
delays in future.

6.5. XPERT HIV-1 QUAL CARTRIDGES DISCARDED AFTER REACHING EXPIRY DATE
Unfortunately, 20 out of 50 (40%) cartridges for early infant diagnosis had to be discarded end of March 2019 as
they had expired. This relevant loss had two reasons. Firstly, the cartridges only had 6 months shelf-life on
arrival in Macenta, and secondly, it proved difficult to estimate the number of cartridges needed in advance.
Prevention of mother-to-child-transmission (PMTCT) of HIV is an already quite decentralized programme in this
region. Many mothers are first treated in health centres during their pregnancy when tested HIV-positive. They
only come to the CHRS after leaving the PMTCT program, by then often leaving their children at home when
visiting the clinic (often on the same day as they go to the local market day). This remains an important
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unknown factor in the estimation of numbers of children born to HIV-positive women and the need for early
infant diagnosis. On realizing that the cartridges were about to expire, health services were actively contacted
and asked to send mothers with their children to receive testing. This managed to mitigate the loss of cartridges
somewhat.
Lessons learned: insist on receiving material (in this case cartridges) with sufficiently late expiry date or define
the required expiry date, if this is possible.

6.6. DEFECTIVE CD4 MACHINE
CD4 counting remains an essential part of HIV care, particularly if VLBM is not available. A substantial drop in
CD4 counts or the failure to rise above a defined CD4 threshold is defined as immunological failure and is an
indication to change treatment to 2nd line ART.
The CD4 counter at the CHRS (PIMA®) became defective in early 2018. The machine originally belonged to the
CHRS, but with the aim to align stronger with the national HIV control programme, the machine was officially
transferred to the PNLSH in 2017. Hence, all repairs had to go via the PNLSH. Numerous attempts to receive
the repaired machine back or to at least receive a spare machine failed last year. In the “Go Viral” interim report
of November 2018 to the PNLSH the defective CD4 machine was again officially mentioned and thereafter
things moved. On the 30th of April 2019 the new CD4 machine finally arrived. However, in the meantime, CD4
cartridges had expired. The order for new cartridges has yet to arrive.
For the report of this project therefore, there will be zero cases of immunological failures as indication to test VL.
For the CHRS the arrival of VLBM alleviated the lack of CD4-based monitoring greatly – however, in certain
clinical settings, in which the decision on whether or not an accelerated or a standard approach should be
chosen for repeat VL testing, knowledge of the actual CD4 count still remains an important additional factor to
aid in decision making.
Lessons learned: as much as it was a correct step to transfer the CD4 machine into the machine park of the
PNLSH, it also meant that hands were tied when it came to repairing the machine. The CHRS has now
requested a second machine as back-up given their role as reference hospital.
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7 – Additional activities achieved
7.1. PROLONGATION OF CONTRACTS FOR YOUNG MDS AT CHRS AND RECRUITMENT OF BOTH AS
STAFF MEMBER

Due to the fact, that MSF did not request any payment for the training of adherence counsellors and that the
training of lab technicians could not take place, these two budget lines were not used. In addition, the Guinea
Franc was devalued relative to the exchange rate to the Swiss Franc with which the ESTHER proposal had
been budgeted. These funds were re-allocated towards additional months of contract for two junior MDs (Dr.
Karamoko Guilavogui and Dr. Balla Bilivogui) who received training in HIV care at the CHRS. One of these MDs
has shown to be a very promising personality and hence, the CHRS has decided to take him on as full staff
member for HIV and TB medicine after the end of the “Go Viral” project, see below the statement by Dr.
Karamoko Guilavogui on the impact of the “Go Viral” project. The CHRS director expressed his profound
appreciation for this “double win” thanks to ESTHER: the hospital received 18 months worth of salaries for two
MDs paid from an external source to train new MDs. Now it can recruit two fully trained MDs as permanent staff
members (the second MD has also been recruited, though for the surgical team).
Statement by Dr. Karamoko Guilavogui on the benefits of the « Go Viral » project:
« Le projet « Go Viral » fut bénéfique pour moi, il m'a permis de:
1) connaître les différentes molécules des ARV,
2) connaitre à quel moment on fait passer un patient qui est sous la 1ère ligne à la 2ème ligne,
3) qu'appelle t'on un enfant exposé.
Pour la prise en charge des patients infectés de VIH, j'ai appris la posologie et la quantité qu'il faut donner par
mois au personnes vivantes avec le VIH.
Pour le CHRS, le projet a fait le centre le 1er centre de la région forestière à faire la charge virale et grâce à
ce projet on a découvert certains patients qui tendaient vers un échec thérapeutique.
Auprès de Dr Yakpazouo j'ai apris le remplissage des dossiers des PVVIH, la ponctuation lombaire, d'ascite et
pleurale, la posologie de certaines molécules, la lecture de certaines films radiologiques et la même chose au
côté de Dr Djenaba Camara. »

7.2. SIDE PROJECTS WITH TWO SWISS MD THESIS STUDENTS
In the process of overviewing treatment and care for HIV patients at the CHRS two related fields were identified
that required additional attention: tuberculosis and viral hepatitis.
Two Swiss MDs accompanied Cornelia Staehelin to Macenta to lend their time and their skills to assist in these
topics:
Valérie Schönbächler, medical student of Bern University, assisted with data entry and data cleaning of the
tuberculosis (TB) database at the CHRS. This was the basis to link this (cleaned) database to the HIV database
to ensure mutual representation: all TB diagnoses in HIV patients should appear in the HIV database and every
positive HIV-diagnosis should conversely appear in the TB database.
Corina Henzen, medical student of Bern University, will focus on Hepatitis B. She performed Fibroscans on all
Hepatitis B infected patients that attended the clinic in May 2019 (during the second visit of CS). So far, patients
with a positive HBs-antigen and presenting with advanced fibrosis / cirrhosis, can only be treated inofficially with
Truvada® (tenofovir disoproxil / emtricitabine). Tenofovir mono-therapy is not yet available through a national
treatment programme. So as not to jeopardize ART, Truvada is provided only after very strict scrutiny. The aim
of this Hepatitis B project is to present data from this convenience sample to the Ministry of Health indicating
which percentage of Hepatitis B-infected patients currently requires treatment for Hepatitis B. We have also
procured Xpert® HBV Viral Load cartridges to be able to measure HBV viral load for patients with active
Hepatitis B. In patients without signs of cirrhosis, viral load is part of the algorithm to discern those who qualify
for specific antiviral Hepatitis B treatment. These tests can be performed on the same GeneXpert machines,
hence allowing the CHRS to expand its services for people of the Forest Region through the initial input from
ESTHER “Go Viral”; incidentally the hepatitis B project is also about to “go viral”.
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7.3. BASIC (DESCRIPTIVE) STATISTIC LESSONS WITH STATA
Dr. Cornelia Staehelin gave introductory sessions on the use of STATA for descriptive and basic statistical
analyses to Dr. David Leuenberger, Dr. Jean Hébélamou and Dr. Yakpazouo Guilavogui. In these sessions, “Go
Viral” data as well as general cohort data were analysed. Until now, data was collected, aggregated and partly
analysed with Microsoft Access, but further analyses were not possible.
In this context, a STATA license was purchased, partly with funds from “Go Viral” (Stata/MP (2-core) perpetual
licence; discounted educational pricing for developing nations – single-user).
The “Go Viral” data has been submitted to the Swiss national conference of the Swiss Societies in Tropical and
Travel Medicine as well as the Swiss Society of Infectious Diseases, to be held in Lausanne in September 2019.
Updated “Go Viral” data will also be submitted by the Guinea team to the ICASA conference
(www.icasa2019rwanda.org), submission deadline 30th July 2019.
STATA skills will serve the team to perform standardized analyses, to track statistically significant deviations in
cohort performance from previous years and to present their data at international meetings.
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8 – Impact
8.1. NEW STRUCTURES WITHIN THE CHRS
VLBM was welcomed greatly by staff and patients at the CHRS. The concept of interpreting viral loads was
introduced to the staff through formal training sessions provided by Dr. David Leuenberger and the two MDs
who benefitted from the clinical training exposure at Fann University in Dakar. The clinic institutionalised the “Go
Viral rapport”, a Friday morning session in which members of all relevant teams discuss all patients with an
elevated viral load in the preceding week (see Fig. 16 – part of the protocol of the weekly meeting). They define
whether the standard or the
accelerated procedure is to be
followed for the respective patient
(see Fig. 16).
Counsellors and clinicians gave
their impression of potential
contributing factors to this elevated
viral load. Unclear laboratory results
are counter-checked; data entry
errors are cross-checked with the
source data etc. The meeting also
gave the opportunity to discuss
general challenges, such as the
accumulation of invalid / error viral
load results (see 5.3.).
Frequent other issues are a) drug
stock-outs of paediatric formulations
and consecutive misunderstandings
of care-givers regarding drug
dosing, b) discussion whether to
Fig. 16 – summary of weekly “Go Viral rapport”
refer patients to other clinics if they
come from afar, or c) problems
contacting patients risking to be lost to follow-up. Often one of the team members would know an alternative
path to get in touch with the patients through other health care workers (i.e. colleagues placed in the dispensary
of the village the patient came from) or through other HIV-positive family members. The HIV counsellors
appeared to have an incredible knowledge of the social links of the patients. They would then phone one of
these persons in the patient’s environment and ask them to pass on a message to the patient. Often however,
patients were too afraid of stigma and indicated that they wished none of their social environment to know their
serostatus. There is still no system in place to reach these patients.
In May 2019 a “data cleaning hour per month” was introduced. On analysing data for this “Go Viral”, the quality
of data in the HIV database proved to be flawed or incomplete in certain domains. Clinicians are often unaware
of the implications that follow, if they fail to complete the follow-up sheet, if errors are not clearly corrected or if
their hand-writing is illegible. Therefore, the team decided to involve all clinicians in a data cleaning hour per
month in order to sensitise the whole team on the importance of good quality data. A first data cleaning hour
was held in May with the focus on checking names (correct spelling? First and family name not switched? etc.)
and (physically) removing files of deceased patients from the active files and counter-checking whether their
date of death had been captured in the overall clinic database.

8.2. INFORMATION ON THE “3RD 90” OF THE UNAIDS GOAL TO END THE HIV EPIDEMIC
The project has achieved a substantial improvement in the care of patients with HIV through introduction of viral
load based monitoring. This has allowed patients and their physicians to gain certitude about whether or not the
current ART was still able to suppress the viral load. We have been able to determine what the rate of viral
suppression is for the Macenta cohort: this first analysis shows a relatively good result with an overall rate of
suppressed patients (< 1000 c/ml) of 80.4%. It also shows that women are more vulnerable than men with a
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lower percentage of viral suppression. The reasons for this finding remain to be elucidated, but most probably
lie in the limited autonomy women have relative to men in a) using family finances, b) planning trips to the
hospital of their own accord and c) prioritising claims to time within large family structures where often multiple
chores have to be balanced simultaneously.

8.3. INFORMATION OF THE NATIONAL HIV AND HEPATITIS PROGRAMME ON THE IMPLEMENTATION OF
VL BASED MONITORING
The PNLSH has received interim data on “Go Viral” results and will receive the end of program results as well.
They have voiced their great support for the CHRS and this ESTHER project and hope that further ESTHER
projects may follow. They were also very keen to receive the forms used in the clinic, such as those to order
viral loads, the usual follow-up sheets in use as well as the “suspicion d’échec” (annex 7) form that summarizes
viral load results, sessions with adherence counsellors and the decision taken at the “Go Viral” report on
whether to follow the standard or the accelerated procedure in case of elevated VL.
The CHRS has been declared one of the sites (outside of the capital Conakry) to receive Xpert cartridges in the
future. We have received a formal letter from Dr. Youssouf Koita (annex 8), the national coordinator of
the HIV and hepatitis programme in which he states “Le PNLSH réitère son intention à commencer
l’approvisionnement du Centre Hospitalier Régional Spécialisé (CHRS) Macenta en cartouches Xpert
HIV-1 Viral Load / HIV-1 Qual à partir de trimestre 3 de l’année 2019.” The letter confirms that the national
HIV and hepatitis programme will supply the CHRS with cartridges from September 2019 onwards. We are
extremely pleased with this result. It places the project “Go Viral” as it was intended to be: as a pilot project,
which informs the government with sufficient data to plan the role-out of Xpert cartridges for the whole country.

8.4. IMPROVEMENT OF CLINICAL SKILLS THROUGH TRAINING AT FANN AND TRAINING THROUGH “GO
VIRAL”
Both MDs who trained in Dakar not only learned how to interpret HIV viral load results, but also gained insight
into improved clinical management of patients presenting with AIDS defining diseases. All CHRS clinicians were
already very skilled in performing pleural or ascites taps or aspirating swollen lymphnodes or soft tissue
abscesses. However, lumbar punctures were not performed, since lumbar puncture needles were not easily
available and a critical incident at the hospital some years ago had led to substantial skepticism about the safety
of lumbar punctures. Since “Dakar” and with the direct supervision of Cornelia Staehelin in those two months,
the team has gained confidence to perform lumbar punctures in patients with suspected meningitis. The
procedure is now performed in a state-of-the-art manner including the use of a sterile drape (from the operation
block) to ensure sterile handling. They have a checklist including all materials needed for a lumbar puncture and
have received a teaching session on management of cryptococcal meningitis, including detailed images of how
to perform a lumbar puncture.
Fig. 17 – Dr. Djenaba Camara
performing a lumbar puncture in the HIV/
tuberculosis ward. The patient came in a
critical clinical condition after interrupting
ART. Cryptococcal antigen in serum was
positive, lumbar puncture was indicated
to rule out cryptococcal meningitis.
Sterile field from the operating theatre.
Dr. Yakpauouo Guilavogui, Dr.
Karamoko Guilavogui and Mr. Enego
Guilavogui assisting.
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9 – Sustainability
As detailed in the previous chapter, the “Go Viral” project has brought not only a new centrifuge and a second
GeneXpert module with 4 ports to the CHRS, but it has also brought a totally new clinical dimension of HIV care
to the CHRS and to the whole Forest Region in general.

9.1. PROVISION OF CARTRIDGES THROUGH THE PNLSH PROMISED
One of the most important achievements and the core goal of the « Go Viral » project is the introduction
of HIV viral load based monitoring that is to stay at the CHRS. In his response letter to the May 2019
update of the “Go Viral” report (in French, sent to local and national authorities), Dr Youssouf KOITA, national
coordinator of the PNLSH, confirms that the national HIV programme will take over provision of
cartridges for viral load testing (quantitative and qualitative) as of 3 rd trimester of 2019 (annex 8).
Dr. Koita recognises the work done through the project, which provided valuable information to the national
programme. He specifically acknowledges

Forms and guidelines for viral load testing that were adapted to the situation in a Guinean setting

The use of cartridges which will allow extrapolation to the needs in the country

An estimation of the increase of patients who need to switch to 2 nd or 3rd line ART

Data that support the need for genotypic resistance testing within the country (currently still lacking)

Training of personnel which in future can themselves serve as trainers for others

An estimation of the work still required to achieve the “3rd 90” of the WHO/UNAIDS target

The transparent reporting of difficulties encountered (cartridge stock-out or expiry / invalid test
results)

9.2. NEW CLINIC STRUCTURES
The structures put in place - “Go Viral rapport” and “data cleaning hour per month” - will remain as valuable
meeting points. They have become well appreciated as platforms to discuss not only whether to follow the
standard or the accelerated process for patients with elevated viral loads but also other issues (drug dosing in
children; how to navigate around drug stock-outs; problems with patient flows in the out-patient clinic etc.).

9.3. CHRS AS TEACHING HOSPITAL AND LABORATORY
The CHRS has been designated as a teaching hospital and laboratory site for other clinics that are planned to
receive a GeneXpert machine with viral load testing capacity in the country. In the letter from Dr. Youssouf Koita
(annex 8) this is a point specifically mentioned.

9.4. IMPROVEMENT OF CLINICAL SKILLS
See also section 8.5. The clinicians received clinical supervision through Dr. Cornelia Staehelin during her two
visits through a one-to-one clinical mentoring. Every week she participated in the out-patient clinical duties with
one specific clinician and went on ward rounds with the respective clinical team. During these visits she taught
Dr. Yakpazouo to perform lumbar punctures (essential in the management of cryptococcal meningitis, a
relatively frequent opportunistic infection in advanced AIDS). He was able to consolidate this skill while in Dakar.
Following from then, Dr. Yakpazouo in turn taught the other clinicians (initially under co-supervision through
Cornelia Staehelin during the 1st visit in November 2018) to perform lumbar punctures. This has now become a
routine intervention that is also performed in the absence of CS.

9.5. STRENGTHENING OF LABORATORY CAPACITY PLANNED AS NEXT PROJECT
The management of the error/invalid results confirmed the good leadership of Dr. Sosso Onivogui. The majority
of these invalid test results had occurred during his annual leave, and upon his return, he was confronted with
the problem (through the “Go Viral rapport”). He quickly resolved to finding a solution (analyse and compile the
error messages – send an email to Cepheid) and successfully re-trained the individuals that were implied in
these erronic results once Cepheid confirmed that human error had to be suspected. The hospital management
has realized that Dr. Onivogui and the laboratory team should be the next department to receive technical input
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and training. Dr. Onivogui in particular has repeatedly stated that he is keen to improve his skills and to be able
to introduce resistance testing of mycobacterium tuberculosis at the CHRS, which also serves as a reference
hospital for tuberculosis.
We are planning a next joint project between the Inselspital, the Institute for Infectious Diseases and the CHRS
with the broader aim to provide teaching and training for the laboratory staff. In addition, more specifically, the
aim is to try to find easier and quicker solutions to phenotypic resistance testing in rifampicin-resistant
tuberculosis. A specialist in mycobacterial diagnostics, Dr. Peter Keller, head of mycobacteriology at the
Institute for Infectious of Bern University, has agreed to provide consultancy to the CHRS and to come on a first
site visit in the first half of 2020. Depending on the results of this assessment, we plan to send Dr. Onivogui
either to the laboratory of Fann University in Dakar (concrete contacts have yet to be established) or to the lab
in Bern for training. Fann University have already confirmed in principle that they are willing to train further
members of the CHRS staff.
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10 – Abbreviations
3TC
ART
ATV/r
cp/ml
CM-MPA
CHNU
CHRS
EFV
EID
ESTHER
FTC
IQR
HIV
LPV/r
MPA
PCR
PNLAT
PNLSH
PNPCSP

PMTCT
SAM global
SMIT
TDF
VL
VLBM
WHO
UNAIDS

Lamivudine
antiretroviral treatment
Atazanavir boosted by ritonavir
copies/ml
Centre Médical de la Mission Philafricaine (former name of CHRS)
Centre Hospitalier National Universitaire (partner university hospital of Fann University in Dakar,
Senegal)
Centre Hospitalier Régional Spécialisé (new name of CM-MPA after autonomisation)
Efavirenz
early infant diagnosis
Ensemble pour une Solidarité Thérapeutique En Réseau
Emtricitabine
interquartile range
Human Immunodeficiency Virus
Lopinavir boosted by ritonavir
Mission Philafricaine
Polymerase Chain Reaction
Programme National de Lutte contre la Tuberculose et la Lèpre (= National
Tuberculosis and Leprosy Programme)
Programme National de Lutte contre le SIDA et les Hépatites (= National Programme
to combat AIDS and Hepatitis)
Programme National de Prise en Charge Sanitaire et de Prévention des IST/VIH/SIDA
(= National Programme for the Treatment and Prevention of Sexually Transmissible
Diseases/HIV/AIDS)
prevention of mother to child transmission of HIV
Swiss faith-based NGO of the MPA (the African branch of the SAM) which funded the CHRS
and remains the main international partner even after autonomisation of the hospital
Service des Maladies Infectieuses et Tropicales at the CHNU in Dakar
Tenofovir
viral load
viral load based monitoring
World Health Organisation
Joint United Nations Programme on HIV/AIDS

11 – Annexes
1)
2)
3)
4)
5)
6)
7)
8)
9)
10)
11)
12)
13)
14)

Attestation de stage Dr Djénaba Camara Fann Dakar
Attestation de stage Dr Yakpazouo Guilavogui Fann Dakar
Attestation de formation Bintou Sovogui MSF
Attestation de formation David Vévé Sovogui MSF
Attestation de formation Jeannette Kolou Guilavogui MSF
Letter of support « Témoignage de satisfaction » from Dr Ismaël Béavogui, Directeur Général CHRS
Fiche « suspicion d’échec thérapeutique – 2018.11.21 »
Letter of support and confirmation of cartridge supply from the head of the national HIV and hepatitis
programme, Dr. Youssouf Koita
Budget use – side Macenta (Rapport financier projet Go Viral – 2018-2019 – site Macenta)
Budget use – side Switzerland (ESTHER budget use CH side_v2)
17G4 ESTHER Grant Go Viral final financial report
Go Viral – request for budget relocation_190327
Flight and visa costs
STATA licence costs
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