
.

3
Crude Mortality Rates for All Causes, Non-Infectious Causes, 

and Infectious Diseases in USA 1900-1980 

Armstrong GL. JAMA 1999;281:61-66.

Crude death rate for infectious diseases - United States,  
    1900 - 11996 

“ It’s time to close the book on infectious diseases, 
declare the war against pestilence won , and shift 
national resources to such chronic problems as 
cancer and heart disease.”

- US Surgeon General William H. Stewart, 1967 



Armstrong GL. JAMA 1999;281:61-66. 
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VIROLOGY
Family : Retrovirus
Single-stranded RNA 

Envelope 
Spike 

Matrix
(Structural protein) 

Capsid
(Structural protein) 

Enzymes
(Also protease, integrase) 



Schematic Overview of HIV Replication Cycle 

Barré-Sinoussi F, Ross AL, Delfraissy JF. Nat Rev Microbiol 2013; 11:887-883.  

(1984) 

18

Origin of HIV 

Regional Epidemic Patterns of 

Subtypes and Recombinants of HIV

20 
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The Impact of AIDS on the San 
Francisco Gay Men’s Chorus
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Likelihood of Developing AIDS in 3 Years
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Patterns of HIV Disease Progression

HIV 
Infection

Long-term
Non-progressors

Rapid Progressors

Typical Progressors

<3 years

7-10 years

>10-15 yr
Normal, Stable CD4

90 %

<5 %

<10 %
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 Source: UNAIDS

People living with HIV 35.0 million [33.2 million – 37.2 
million]

New HIV infections in 2013 2.1 million [1.9 million – 2.4 
million]

Deaths due to AIDS in 2013 1.5 million [1.4 million – 1.7 
million]

Global estimates for adults and children 2013

New HIV infection ~ 5,753 cases / day

~ 240  cases/ hour

~ 4  cases/ minute 

Source: UNAIDS

The ranges around the estimates in this table define the boundaries within which the actual numbers lie, based on the best available information. 

Regional HIV and AIDS statistics 
and features 2013

Adults and children 
newly infected with 
HIV

Adults and children 
living with HIV

Adult & child 
deaths due to AIDS

Adult prevalence 
(15 49) [%]

TOTAL 35.0 million
[33.2 million – 37.2 million]

2.1 million
[1.9 million – 2.4 million]

1.5 million
[1.4 million – 1.7 million]

0.8%
[0.7% - 0.8%]

Sub-Saharan Africa 24.7 million
[23.5 million – 26.1 million]

1.5 million
[1.3 million – 1.6 million]

1.1 million
[1.0 million – 1.3 million]

4.7%
[4.4% – 4.9%]

Asia and the Pacific 4.8 million
[4.1 million – 5.5 million]

350 000
[250 000 – 510 000]

250 000
[210 000 – 290 000]

0.2%
[0.2% – 0.2%]

Latin America 1.6 million
[1.4 million – 2.1 million]

94 000
[71 000 – 170 000]

47 000
[39 000 – 75 000]

0.4%
[0.4% – 0.6%]

Eastern Europe 
and Central Asia

1.1 million
[980 000 – 1.3 million]

110 000
[86 000 – 130 000]

53 000
[43 000 – 69 000]

0.6%
[0.6% – 0.8%]

Middle East 
and North Africa

230 000
[160 000 – 330 000]

25 000
[14 000 – 41 000]

15 000
[10 000 – 21 000]

0.1%
[<0.1% – 0.2%]

Caribbean 250 000
[230 000 – 280 000]

12 000
[9400 – 14 000]

11 000
[8300 – 14 000]

1.1%
[0.9% – 1.2%]

Western and Central Europe 
and North America

2 300 000
[2.0 million – 3.0 million]

88 000
[44 000 – 160 000]

27 000
[23 000 – 34 000]

0.3%
[0.3% – 0.5%]

32
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  35% 

  38% 

  58% 

  34% 

37%
(38%, 24%) 



6,300 /24/60 =  4.4 case / minute 

Estimated number of new HIV infections in Thailand 
by year and changing mode of transmission

MOPH Surveillance
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New HIV 
infections 
(number 
of people, 
in thousands)

Spouse: heterosexual transmission of HIV in cohabiting partnerships;  
SW:  HIV transmission through sex work
IDU:  HIV transmission through injecting drug use;  MTCT:  mother to child 
        transmission of HIV

Source:  Thai Working Group on HIV/AIDS Projections, 2001

SW 90%
Spouse 5%
IDU 5%

Spouse 50%
IDU 20%
SW 15%
MTCT 15%

2004 Report on the Global AIDS Epidemic (Fig 4)

2014

(43%) 

22-23 cases/day 

~ 1 cases/hour 

- 71% 

- 86% 

- 62% 

- 48% 

- 91% 

- 65% 



 

0

2,000

4,000

6,000

8,000

10,000

12,000

14,000

16,000

18,000

20,000

2004 2006 2008 2010 2012
0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

2004 2006 2008 2010 2012

SW

MSM

IDU

: 2010-





 

 

 

MSM 
  

 

47
 

 

 

 

Antiretroviral  Agents 



Current  Antiretroviral  Agents 

Treatment Simplification for PLWHIV 

• Since the HAART era, treatment of HIV infection has 

become more potent and increased survival of PLWHIV

• Current HAART are more effective, more convenient, 

and less toxic than regimens used in the early HAART

• is an option for many 

patients currently being treated with HAART 

Treatment Simplification 

        



Management of HIV/AIDS (1)During past 30 years                  
HIV/AIDS has been transformed from 

During past 30 years

         An almost  fatal         A chronic manageable
              illness                            disease



29.9
million 



All adults with HIV regardless of 
WHO clinical stage and at any 
CD4 cell count if the patient is 
ready and committed

WHO 2015 All
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Vaccine 

Endpoints:
Prevention of HIV Infection
Reduction in Viral Load
Maintenance of CD4+ T cells

Thai Prime-Boost Study
N = 16,000 volunteers ages 20-30

Sponsors: Thai Government, Aventis Pasteur, VaxGen, US Military

Study Design:

Prominent clade in Thailand is CRF01_AE

VaxGen’s AIDSVAX rgp120 from clades B and E

Prime @ 0, 1, 3 & 6 months with ALVAC canarypox vaccine (vCP1521,
Aventis Pasteur); contains HIV genes gag, pol, and nef, clade B

Co-administer AIDSVAX B/E at 3 and 6 months

Started in 2003, 6 year study

http://www.primeboost3.org/eng/

B
E



RV-144: Evidence that an AIDS Vaccine Can Prevent
HIV-1 Infection in Humans

Vaccination with ALVAC and AIDSVAX to Prevent 
HIV-1 Infection in Thailand.

Supachai Rerks-Ngarm, M.D., Punnee
Pitisuttithum, M.D., D.T.M.H., . . . Prayura Kunasol, 
M.D., and Jerome H. Kim, M.D., for the MOPH–
TAVEG Investigators.

N Engl J Med., 2009 Dec 3;361(23):2209-20.

- Modest 31% reduction in infection
- limited duration

Proof of concept for a
protective vaccine

ARV-BASED BIOMEDICAL 
HIV PREVENTION

• Global effort to scale up access to ART have largely 
focused on the life-saving benefits of treatment

• More recently, increased attention has been given 
to the use of ART to prevent HIV infection:                     
4 interventions.

1. PMTCT
2. TasP
3. PrEP
4.PEP 

ARV-Based
Biomedical Prevention

WHO strongly recommended as part of a 
comprehensive HIV prevention package of 

evidence-based interventions

ARV given to HIV-infected individual 

ARV given to HIV-uninfected individual 

YEARSYEARS HOURS 72 HOURS

Opportunities for HIV Biomedical Interventions

All have a behavioral and structural components Mounting a protective immune response within hours 
of exposure is a biological challenge, particularly if 
viral exposure is high



HIV  
Post-Exposure  Prophylaxis (PEP) 

�Occupational exposure PEP (oPEP)
Percutaneous exposure needle stick
Mucous membrane exposure
Non-intact skin exposure                  

� Non-occupational exposure PEP (nPEP)
Sexual exposure   

- Consensual    -Sexual assault (rape)
Others - IVDU, Bite, Needle stick, blood Tx     

• Among � ��millions of ��� s in ��� �� regions, there 
were ����� millions ��� s exposed to at least                  
�percutaneous in�ury with a sharp ob�ect contaminated 
with ���, ���, and ��� 

• �he annual incidence rate  of sharp in�uries was            
��������� per ��� �year  

�lobal �pidemiology of �harp �n�uries  

Estimation of the global burden of disease attributable to contaminated sharps injuries 
among health-care workers :
Am J Ind Med. 2005 Dec;48(6):482-90.

H�� s �it� HIV Infection after 
Occupational E�posure in USA

�ccupation Occupational HIV Infection
�ocumented
�n � ��� �� �

�ossible
�n � ���� �� �

�urse �� ���� �� ����

�linical �A� �echnician �� ���� �� ����

�hysician, non�surgical � ���� �� ���

�on�clinical �A� �echnician � ��� �

�ouse�eeper � ��� �� ���

�urgical technician � ��� � ���

�mbalmer � ��� � ���

�urse Assistant ���� �� ����
��he ���� �ational �urveillance for �ccupationally Ac�uired ��� �nfection as of  �ecember ����

�ccupation Occupational HIV Infection
�ocumented

�n � ���
�ossible
�n � ����

�espiratory therapist ���� � ���

�� �echnician ���� � ���

�ental �ersonnel � � ���

�� �ersonnel � �� ���

�urgeon � � ���

�ther �echnicians � � ���

�ther ��� s � � ���

ti� O l HIVti l V IH tiff ti

HCWs with HIV Infection after 
Occupational Exposure in USA 

��he ���� �ational �urveillance for �ccupationally Ac�uired ��� �nfection as of  �ecember ����



Occupational Exposures to HIV 
• �he global number of ��� infections among 

health care wor�ers attributable to sharps 
in�uries has been estimated to be �,���cases 
�range, �����,���� per year  

http���wwwnc�cdc�gov�travel�yellowboo�������chapter���the�pre�travel�
consultation�occupational�exposure�to�hiv 

Estimated Pathogen-Specific  Seroconversion Rate       
Per Exposure for  Occupational Needlestick Injury  

Occupational Infection Risk  

HBV : HCV : HIV ~  30: 3: 0.3  or ~       100 : 10 :1  

37-62 

23-37 
0-7 0.2-0.5 

1. MMWR  2005; 54 (No. RR-09): 1-24.           2. MMWR. 2001; 50 (No. RR-11): 1-42. 

3. Gerberding J . N Engl J Med 2003;348:826-33 4. Henderson D. Clin Microbiol Rev 2003;16:546-68. 

2013 USPHS Occupational PEP Guidelines
Recommendations for  Arv Regimens
Recommended Antiretroviral Regimens for oPEP  

(28-Day Duration) 
Preferred Regimen 

I�S�I ��R�I �ill Burden

Raltegravir (Isentress) 
400 mg twice daily   
or 

Dolutagravir (Tivicay) 
50 mg once daily

Tenofovir��mtricitabine �Truvada�
1 pill daily  

Source: Kuhar DT, et al. Infect Control Hosp Epidemiol.  2013;34:875-92. 

ALTERNATIVE REGIMENS 
�om�ine �dru� or dru� pair from left column �it�        

��R�I pair from ri��t column

��

� �altegravir
� �arunavir � ritonavir
� �travirine              �
� �ilpivirine
� Ata�anavir � ritonavir  
� �opinavir�ritonavir

� �enofovir � emtricitabine
� �enofovir � lamivudine
� �idovudine � lamivudine
� �idovudine � emtricitabine

� �lvitegravir�cobicistat�tenofovir�emtricitabine 
��tribild�

�ource� �uhar ��, et al� �nfect �ontrol �osp �pidemiol�  ���������������



HIV PRE-EXPOSURE PROPHYLAXIS

PrEP 

PrEP

Pragmatic Open-Label 
Randomised Trial of Pre-Exposure 
Prophylaxis: the PROUD study

• To determine whether PrEP worked as well as 
iPrEx in this setting (44% reduction in HIV)

• Possibility that effectiveness might be less in 
real world

��Re�exposure Option for reducing ��� in the U�� immediate or �eferred� 

�riday �aturday �unday Monday �uesday � ednesday �hursday �riday �aturday �unda�h

Ipergay : Event-Driven iPrEP 
 

2 tablets (TDF/FTC or  placebo)  2-24 
hours before sex  

1 tablet (TDF/FTC or placebo)   24 
hours later 

1 tablet (TDF/FTC or placebo)    48 
hours after first intake 



� �ral A��s could reduce the ris� of ��� infection among high�
ris� M�M by up to ��� , when used with a daily dosing 
strategy ������ study� or intermittently before and after 
intercourse �i�er�ay study�� 

ARV-BASED BIOMEDICAL 
HIV PREVENTION

�  
�

�

�  
�
�

� ( ) 
 

Vaccine 

��Years of HIV Science
A �ood E�ample of �ranslational Researc�

 

F. Barré-Sinoussi, AL. Ross, JF Delfraissy (2013) Nature Reviews Microbiology 
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