
Becoming an Independent Scientist: 
What does it take?  

• Good ideas – think local + global relevance
• Hard work
• Persistence
• Perseverance
• Patience
• A critical mass of skilled scientists
• A team with a common shared vision
• Good mentors and partners
• Be prepared for many failures and lots of

criticism
• Enjoy the few successes
• No room for complacency
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Outline 

 Women & HIV in Africa

 Urgent need for HIV prevention
in women

 Tenofovir gel : First HIV
prevention technology to
empower women against HIV

 Conclusion
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Global HIV epidemic - 2011 
 34.2 million living with HIV,      2.5 million new infections,    1.7 million deaths 
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Source: UNAIDS 2012 

South Africa: 
• 0.7% of world’s population
• 16% of global HIV burden (5.4m)
• Country with the most AIDS cases

North America 
1.4 million 

[1.1 million – 2.0 million] 

Caribbean 
230 000 

[200 000 – 250 000] 

Latin America 
1.4 million 

[1.1 million – 1.7 million] 

Middle East 
& North Africa 

330 000 
[250 000 – 450 000] 

Eastern Europe 
& Central Asia 

1.5 million 
[1.3 million – 1.8 million] 

East Asia 
830 000 

[590 000 – 1.2 million] 

South &South-East Asia 
4.2 million 

[3.1 million – 4.7 million] 

Oceania 
530 000 

[47 000 – 60 000] 

 Africa 
on 
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[22.2 million – 24

23.5 
Sub-Saharan



Why is the HIV epidemic so 
severe in South Africa? 
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Seroprevalence of HIV infection in rural South Africa 
AIDS 1992, 6:1535-1539 

Quarraisha Abdool Karim, Salim S. Abdool Karim, 
Bipraj Singh*, Richard Short† and Sipho Ngxongo‡
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High rates of 
HIV among 

key 
populations: 

young 
women in 

Africa 
 

HIV in 15–24 
year men and 

women 
(2008–2011) 

 
Young women have 
up to 8 times more 

HIV than men 

Source: Adapted from 
UNAIDS 2012 



Early studies of HIV epidemiology 
in women in South Africa 
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HIV prevalence in 
young pregnant women 

in rural Vulindlela, 
South Africa (2009-2012) 

Age Group  
(Years) 

HIV Prevalence 
(N=1029) 

≤16 8.4 
17-18 18.6 
19-20 25.4 
21-22 32.8 
23-24 44.8 
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High priority: Reducing HIV in young girls 
HIV prevalance in Vulindlela schools by age and gender 

(grades 9 and 10) 

HIV Prevalence (2010) 
% (95% Confidence Interval) 

HIV Prevalence (2010) 
% (95% Confidence Interval) 

Age Group 
(years) Male (n=1252) Female (n= 1423) 

≤15 1.0 (0.0 - 2.2) 2.6 (1.2 - 4.0) 

16-17 1.1 (0.2 - 2.0) 6.1 (2.6 - 9.6) 

18-19 1.5  (0 - 3.7) 13.6 (9.0 - 18.1) 

≥20 1.8 (0 - 3.9) 24.7 (6.3 - 43.1) 

Source: Abdool Karim Q, et al Sex Transm Infect 2014 
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Preventing the sexual spread of HIV: 

• Existing accepted proven HIV 
prevention strategies - ABCC:  
 Abstinence 
 Behaviour (Be faithful) 
 Condoms (Male & Female) 
 Circumcision (Medical Male) 

 
 Which of these are prevention tools for 

young women in Africa? 
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A microbicide is a product that can be applied 
to the vaginal or rectal mucosa with the 

intention of preventing the transmission of 
sexually transmitted infections including HIV 

Vaginal gel applicator Vaginal ring Vaginal film 

Microbicides containing antiretroviral drugs = 
Topical PrEP (Pre-exposure prophylaxis) 
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Past & Current Microbicide Clinical Trials 

Zena Stein 
publishes 

seminal article 
“HIV prevention: 

the need for 
methods women 

can use” 

Kenya 
N-9 sponge 

trial 

FHI 
N-9 film trial 

UNAIDS 
COL-1492 

trial 

CONRAD 
CS trial 

FHI SAVVY 
trial 

PopCouncil 
Carraguard trial 

HPTN 
PRO2000 & 

BufferGel trial 

1st class: 
Surfactants 

 
eg. N9, SAVVY 

2nd  class: 
Polymers 

 
eg. PRO2000, 
Carraguard,  

Cellulose Sulfate (CS) 

3rd  class: 
ARVs 

 
eg. Tenofovir gel, 
Dapivirine gel/ring 

CAPRISA 
Tenofovir gel trial 

MDP  0.5% 
PRO2000 

trial 

‘90             ‘92  ’98 ’00      ‘03                 ‘04  ‘04   ’05           ’05               ’07     ’09         ‘10  

IPM 
Dapivirine 
gel & ring 

trial 

FHI  CS 
Trial 

2% PRO2000 

MTN 003 
VOICE trial 
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  Safe but not effective   Increased HIV infection   Stopped for futility   Planned 



A long road: Multiple disappointing 
microbicide trial results 
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Switching to antiretrovirals for HIV 
prevention in women… 

 

Why Tenofovir? 

 Effective therapeutic agent 

 Good safety profile 

 Rapidly absorbed and long half-life 

 Effective in suppressing viral load 

 Protects against SIV in monkey studies 
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2003: Developed CAPRISA 004 to assess 
safety & effectiveness of tenofovir gel 

• BAT 24 coitally-related gel use
 Insert 1 gel up to 12 hours Before sex,
 insert 1 gel as soon as possible within 12

hours After sex,
 no more than Two doses in 24 hours

HIVNET 012 nevirapine regimen CAPRISA 004 tenofovir gel regimen 
asap 

asap 
72 
hrs 

12 
hrs 

Onset of 
labour 

Delivery 

16 
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CAPRISA 004 Results 
• Tenofovir gel prevents HIV in women 
 39% protection against HIV overall 
 54% effective in women with high adherence 
 74% protection with high tenofovir levels 

 
• Tenofovir gel prevents HSV-2 infection in 

women 
  51% reduction in HSV-2 incidence  
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First results to show that 
antiretroviral drugs can prevent 

sexual transmission of HIV & HSV-2 
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Tenofovir gel results at 
the 2010 International 
AIDS Conference  & 
published online by 

Science at the same time 
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CAPRISA 004 was ranked among 
2010’s Top 10 Scientific 

Breakthroughs by Science 
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Adherence is essential & partnerships with the 
community enhances adherence  

                                                        

# HIV N 
HIV 

incidence: 
TFV  

HIV 
incidence: 
Placebo 

Effect p-value 

High adherers 
(>80% gel adherence) 36 336 4.2 9.3 54%  0.03 

Intermediate adherers 
(50-80% adherence) 20 181 6.3 10.0 38% 0.29 

Low adherers 
(<50% gel adherence) 41 367 6.2 8.6 28% 0.30 

Source of data in table: Abdool Karim Q, Abdool Karim SS, Frolich J, et al. Science 2010 

CAPRISA 004 was developed…  …”after extensive 
consultation with international scientific experts and review of 
monkey challenge data.” 
“Just  as importantly, it followed detailed consultation with 
the communities involved.” 
                                   Source: Abdool Karim  S,  Abdool Karim Q, Nature, 446; 2007 
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Unique features of CAPRISA 004 
1. First microbicide trial funded by a developing country 
 Trial funded by both South African and US governments 
 

2. Trial was a joint US-SA partnership 
 Joint venture by US (FHI, CONRAD & USAID) and South 

African (CAPRISA, TIA & DST) organizations. 
 

3. Trial led by African scientists 
 Trial designed, conducted and analysed in South Africa 

 

4. Royalty-free license for SA govt. secured up-front to 
manufacture and distribute tenofovir gel in Africa 
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Progress on tenofovir gel 
 Confirmatory trial (FACTS 001) on Tenofovir 

gel started October 2011 in South Africa – 
funded 50-50 by the SA and USA governments  

 WHO developing  policy and guidelines for 
tenofovir gel implementation  

 SA Government (TIA) owns the licence for 
tenofovir gel and is planning a factory to 
manufacture tenofovir gel in South Africa 

 Over 20 years, the use of tenofovir gel in 
South Africa could avert up to 2 million new 
infections and 1 million AIDS deaths (Williams et 
al. Journal of AIDS, 2011) 
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Grant R, NEJM 2010 (MSM) 
Baeten J , 2011 (Couples) 
Paxton L, 2011 (Heterosexuals) 

Oral pre-exposure 
prophylaxis 

Grant R, NEJM 2010 (MSM) 
Baeten J , 2011 (Couples) 
Paxton L, 2011 (Heterosexuals) 
Choopanya K, 2013 (IDU) 

Behavioural 
Intervention 
- Abstinence 
- Be Faithful 

HIV Counselling 
and Testing 
Coates T, Lancet 2000 

Male Condoms 

Female Condoms 

Treatment of 
STIs 

Grosskurth H, Lancet 2000 

Male 
circumcision 

         Auvert B, PloS Med 2005 
        Gray R, Lancet 2007 
        Bailey R, Lancet 2007 

Treatment for 
prevention 

Donnell D, Lancet 2010 
Cohen M, NEJM 2011 

Microbicides 
for women 

Abdool Karim Q, Science 2010 

Post Exposure 
     prophylaxis (PEP) 

Scheckter M, 2002  

HIV 
PREVENTION 

ARV 
prophylaxis 
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Note: PMTCT, Screening transfusions, Harm reduction, Universal precautions, etc. 
 have not been included –  this is focused on reducing sexual transmission 



Future Plans:  Developing the next 
generation combination tenofovir gel 

Tenofovir +  
Anti-

inflammatory 
Gel 

A high efficacy 
 combination gel? 

• Identifying source of cytokines 
& genital inflammation 

• Understanding immune 
mechanisms by which raised 
genital cytokines increase the 
risk of HIV infection  

• Identifying which anti-
inflammatory agents suppress 
genital inflammation and can 
be added to tenofovir gel 

• Assessment of candidates for 
clinical testing 
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Failure to prevent HIV 
infection in young women 

 
equals 

 
Failure to control HIV in 

southern Africa   
25 
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Conclusion 
There is new hope in HIV prevention… 
 Several studies have now shown that 

antiretroviral drugs prevent HIV infection 
 Treatment for prevention in particular 

provides huge hope 
 Tenofovir gel: Promising new HIV 

prevention technology that can empower 
women to protect themselves from HIV 
 Gender dynamic is key to controlling HIV 
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Special thanks to my mentors 

Mervyn Susser  
& 

Zena Stein 

Jerry Coovadia 

Patricia  Berjak 

Jack Moodley 
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