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� HIV 

� HIV & HBV in Taiwan 

� HIV & HCV in Taiwan 

� HIV & HAV in Taiwan 
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Françoise  
Barré-Sinoussi 

Michael Gottlieb 

unexplained PJP occurrence on 5 previously healthy MSM 

Other OIs in 26 previously healthy MSM 
in New York, San Francisco, and Los Angeles.  

Certain body fluids: blood, semen 
(cum), pre-seminal fluid (pre-cum), 

rectal fluids, vaginal fluids, and 
breast milk (rich in lymphocytes) 

Damaged mucosa / tissue 

Bloodstream 

Three major structural genes 
Gag Group Antigen e.g. p24, p18 
Pol Polymerase e.g. RT 
Env Envelope   e.g. gp41, gp 120 

The way of HIV transmission 

http://www.cdc.gov/hiv/risk/index.html 
Goldman's Cecil Medicine, 24th edition (Fig 394-2) 

You may get HIV from: 

� Unprotected sex (receptive anal > insertive anal > vaginal sex) 

� Oral sex (fellatio most risky; lesbian sex very rare) 

� Sharing needles, syringes, rinse water for IV drug users 

� Bitten and injured by HIV patients 

� Stuck with an HIV-contaminated needle or other sharp object 

� Mother-to-child (pregnancy, birth, or breastfeeding) 

� Blood transfusion 

� Organ transplantation 

http://www.cdc.gov/hiv/risk/index.html 



You won’t get HIV from: 

� Mosquito bites 

� Shaking hands 

� Kiss or hug (except deep kiss) 

� Saliva, sweats, tears 

� Sharing utensils  

� In the same swimming pools 

http://www.cdc.gov/hiv/risk/index.html 

Number of new cases infected with HIV /AIDS 
 in Taiwan (CDC-Taiwan, 2020) 
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Transmission Categories of people with HIV/AIDS  
in Taiwan (CDC-Taiwan, 2020) 

Total cases: 40390
(latest statistics: 2020.06.30)

Homosex 
26345 

68.86% 

Heterosex 
5183 

13.55% 

IVDU 
6182 

16.16% 

Maternal 
18 

0.05% 

l

Transfusion 
66 

0.17% 

Unknown 
463 

1.21% 

IVDU 
922 

43.59% 

Heterosex 
1135 

53.66% 

Maternal 
17 

0.80% 00
Transfusion 

11 
0.52% 

Unknown 
30 

1.42% 

Male
(n = 38257)

Female
(n = 2115)

http://www.cdc.gov.tw 

Anthony S. Fauci, M.D. (1940-  ) 

Director of NIAID, USA (since 1984) 

Major contribution to 
 the treatment of vasculitis, and 

 the mechanism of HIV/AIDS 

Recipient of the U.S. Presidential  
Medal of Freedom (2008) 

https://time.com/5818134/anthony-fauci-never-shake-hands-coronavirus/ 

Primary infection 

Establishment of infection  
in lymphoid tissue (e.g. GALT) 

Massive viremia and wide  
dissemination to lymphoid organs 

Trapping of virus and establishment 
of chronic, persistent infection 

Accelerated virus replication 

Destruction of the immune system 

Immune activation mediated by cytokines; 
 HIV envelope-mediated aberrant cell signaling 

HIV-specific immune response 

Partial immunologic control  
of virus infection 

Rapid CD4+ T cell turnover 

Nature 1996, 384:529-534 
NEJM, 1999, 340: 1605-1613 
Harrison’s Principles of Internal Medicine, 18th edition (p. 1526) 12 

Lymph node Tonsil Sigmoid colon

HIV patient untreated vs. after HAART
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Harrison’s Principles of Internal Medicine, 18th edition (p. 1521) 

Typical course of an untreated HIV-infected individual 

Primary infection 

Death 

Opportunistic 
diseases 

Constitutional 
symptoms 
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Clinical latency 

Wide dissemination of virus 
Seeding of lymphoid organs 

 Acute HIV syndrome 

Fiebig stages defined by lab results 

PNAS 105 (21): 7552-7557 (2008) 
AIDS 2003, 17:1871–1879 14

Nucleic acid amplification test (NAT) 
4th generation combo HIV (Ag & Ab) EIA 

3rd generation anti-HIV EIA 
Western blot indeterminate 

Western blot positive 

Interim Guidelines for labs of use of  new diagnostic testing algorithm for HIV infection (May, 2013) 

Step 1. HIV-1/2 Ag/Ab combo immunoassay (4th generation)  

Step 2. HIV-1/2 antibody differentiation immunoassay 

Negative for HIV-1 and HIV-2 
antibodies and HIV-1 p24 Ag* 

HIV-1 (+) 
HIV-2 (-) 

Positive for HIV-1 
antibodies 

HIV-1 (-) 
HIV-2 (+) 

Positive for HIV-2 
antibodies 

HIV-1 (+) 
HIV-2 (+) 

(Undifferentiated) 
Positive for HIV 

antibodies 

HIV-1 (-) or indeterminate  
HIV-2 (-) 

Step 3. HIV-1 RNA assay 

RNA (+) 
Positive for HIV-1 

RNA (+) 
Negative for HIV-1 

(+) = Reactive (or repeatedly reactive) test result, in accordance with manufacturer’s instructions 
(–) = Nonreactive test result, in accordance with manufacturer’s instructions 
Italics = Final interpretation; No further testing indicated for the specimen 
*For 3rd generation HIV-1/2 immunoassay, interpretation is "Negative for HIV-1 and HIV-2 antibodies". 

New HIV diagnostic algorithm (U.S. CDC) 
 

 

�  HIV / (HIV antibody and antigen combination 
assay) (EIA  PA) HIV-1/2 
( ) (

 18 )  

� HIV (NAT)  

� HIV  p24 (Neutralization test NT)
(  1 ) 

� *  HIV /
 

David D. Ho, M.D. (1952-  ) 

Taiwanese American AIDS researcher 

CEO of Aaron Diamond AIDS 
 Research Center (since 1990) 

TIME Man of the Year (1996) 

Recipient of U.S. Presidential 
 Citizens Medal (2001) 

“Time to hit HIV, early and hard.” 
NEJM, 1995; 333:450 



Dr. David Ho’s major achievement 
� One of the earliest to consider AIDS as viral infection 

� The fourth in the world to isolate HIV-1 virus (HTLV-III) 

� The first to isolate HIV-1 in semen and in the CNS 
� Science. 1984 Oct 26;226(4673):451-3. 

� N Engl J Med 1985; 313:1493-1497 

� The first to show HIV-1 grows in long-lived macrophages 
� J Clin Invest. 1986 May; 77(5): 1712–1715 

� One of the earliest to describe acute HIV syndrome 
� Ann Intern Med. 1985 Dec;103 (6(Pt 1)):880-3. 

� One of the earliest to prove high viral load when primary HIV infection 
� NEJM. 1991 Apr 4;324(14):961-4 (with George Shaw et al) 

Dr. David Ho’s  
major achievement (2) 

� High viral replication/clearance 
during clinical latency 

� Combination therapy could 
persistently suppress HIV to 
undetectable levels 

� The odds of resistance against  
three drugs within the therapy 
simultaneously will be 10 M to 1 

AZT+3TC+RTV AZT+3TC+RTV

AZT+3TC+RTV

AZT+3TC+IDV AZT+3TC+IDV

AZT+3TC+IDV

AZT+3TC+IDV+SQV

AZT+3TC+IDV+SQVNature. 1995 Jan 12;373(6510):123-6 
Science. 1996 Mar 15;271(5255):1582-6 
Nature. 1997 May 8;387(6629):188-91 
NEJM, 1999, 340: 1605-1613 

AZT+3TC+RTV AZT+3TC+RTVV

AZT+3TC+RTV

AZT+3TC+IDV AZT+3TC+IIDV

AZT+3TC+IDV

AZT+3TC+IDV+SQV

AZT+3TC+IDVV+SQV

The advent of HAART
N Engl J Med. 1997 Sep 11;337(11):734-9. 

Persons living with HIV/AIDS and of AIDS deaths 
 in the U.S. from 1981 to 2008 

0

100

200

300

400

500

600

700

800

900

1000

1100

1200

1300

1400

0

10

20

30

40

50

60

70

80

90

100

1981 1983 1985 1987 1989 1991 1993 1995 1997 1999 2001 2003 2005 2007

AIDS diagnoses 
AIDS deaths
Living with HIV infection
Living with AIDS diagnosis

N
um

be
r A

ID
S 

di
ag

no
se

s/
de

at
hs

 (i
n 

th
ou

sa
nd

s)
 N

um
ber living w

ith AIDS diagnosis / HIV infection  
(in thousands) 

MMWR 2011; 60: 689-727 

AIDS surveillance case 
definition expanded 

Introduction of HAART 

When to start ART? 
� ART is recommended for all persons with HIV 

� To reduce morbidity and mortality. 

� To prevent the transmission of HIV to others. 

� Initiate ART as soon as possible after HIV diagnosis  

� To increase the uptake of ART and linkage to care. 

� To decrease the time to viral suppression. 

� To improve the rate of virologic suppression among persons with HIV. 

� Educate patients regarding the benefits of ART. 

� Optimize care engagement and treatment adherence. 

DHHS Guidelines for the Use of Antiretroviral Agents in Adults and Adolescents with HIV (Last Updated: December 18, 2019) 



Fight for HIV drugs in the 1980s 

Harrison’s Principles of Internal Medicine, 20th edition (Fig 197-3) 

Reverse transcriptase 
inhibitor: NRTI  

Protease inhibitor 

Reverse transcriptase 
inhibitor: NNRTI  

Integrase inhibitor 
(strand transfer) 

Harrison’s Principles of Internal Medicine, 20th edition (Fig 197-3) 

Reverse transcriptase 
inhibitor: NRTI  

Zidovudine (AZT) 
Abacavir (ABC) 

Lamivudine (3TC) 
Tenofovir disoproxil (TDF) 

Tenofovir alafenamide (TAF) 
Emtricitabine (FTC) 

Common ADRs: 

� Class: GI intolerance, lipoatrophy, 
lactic acidosis 

� ABC: hypersensitivity (HLA-B*5701) 

� AZT: myelosuppression 

� TDF: nephrotoxicity 

GI tract

TDF
300 mg

TAF
25 mg

Plasma
TFV

90% lower plasma TFV than with TDF 

Lymphocyte

Renal 
tubular 

cell 

Renal 
tubular 

cell 

TFV HIV 

TAF vs. TDF: mechanism of action 

TFV

Arribas JR, et al. CROI 2017. Abstract 453. 
Sax PE, et al. Lancet. 2015;385:2606-2615. 
Wohl D, et al. J Acquir Immune Defic Syndr. 2016;72:58-64. 

Slide credit: clinicaloptions.com

Harrison’s Principles of Internal Medicine, 20th edition (Fig 197-3) 

Reverse transcriptase 
inhibitor: NNRTI  

Efavirenz (EFV) 
Nevirapine (NVP) 
Rilpivirine (RPV) 
Doravirine (DOR) 

Common ADRs: 

� Class: rash, hepatitis, mixed CYP450 
inducer/inhibitor 

� EFV: CNS effects (e.g. depression) 

� NVP: rash and hypersensitivity (risk 
factor: female, CD4 >250, pregnancy) 

Harrison’s Principles of Internal Medicine, 20th edition (Fig 197-3) 

Integrase inhibitor 
(strand transfer) 

Raltegravir (RAL) 
Elvitegravir (EVG) 

Dolutegravir (DTG) 
Bictegravir (BIC) 

Common ADRs: 

� Class: diarrhea and other GI 
intolerance; increased CK level. 

� DTG: neuropsychiatric ADRs. 

� DTG + metformin: monitor glucose. 



Deutsch-Österreichische Leitlinien zur antiretroviralen Therapie der HIV-Infektion (April, 2019) 

Doravirine 

Rilpivirine (+TAF/FTC) 
NNRTI 

Darunavir/r or /c 
(+TDF/FTC) 

PI 

INI 

Raltegravir 

TAF/FTC1 

TDF4/FTC2 

Tenofovir + Lamivudine 

+ 

Recommended 

Alternative 

1. Kein Einsatz bei Schwangerschaft und Tuberkulose. 
2. Nicht mit Ritonavir, Cobicistat oder ATV, bei erhöhtem Risiko für Osteoporose oder Niereninsuffizienz/Nierenversagen (z.B. unter NSAR).  
3. Einsatz nach negativem Screening auf HLA-B*5701,Einsatz mit Vorsicht bei Plasmavirämie >100.000 Kopien/ml oder hohem 

kardiovaskulärem Risiko.  
4. TDF = Tenofovir Disoproxil-Fumarat, - Phosphat, -Maleat oder –Succinat, auch in Eintablettenregimen (TDF/FTC/RPV; TDF/FTC/EVG/c). 
5. Nicht bei HIV-RNA >100.000 Kopien/ml (keine Zulassung). 
*/c: Cobicistat, #/r: Ritonavir; TAF = Tenofovir-Alafenamid, FTC = Emtricitabin, ABC = Abacavir, 3TC = Lamivudin: x: Anmerkungen zur 
Konsensstärke s. Text 

Dolutegravir 

Bictegravir/c (+TAF/FTC) 

Combination partner 1

Combination partner 2

NRTI ABC/3TC3 

TDF/3TC (+Doravirine) 
Darunavir/r or /c 

(+TAF/FTC or ABC/3TC) 

Atazanavir/r or /c 

Elvitegravir/c (+TAF/FTC) 

Regimens for Treatment-Naive Patients 
(DHHS & IAS-USA) 

DHHS: https://aidsinfo.nih.gov/contentfiles/lvguidelines/adultandadolescentgl.pdf (December 2019) 
IAS-USA: JAMA. 2018;320(4):379-396. 

DHHS IAS-USA

INSTI-based

RAL
+ (TAF or TDF) + (FTC or 3TC) DTG + (TAF / FTC)

DTG

BIC / TAF / FTC BIC / TAF / FTC

DTG / ABC / 3TC DTG / ABC / 3TC

NNRTI based None

Boosted-PI based None

Choosing antiretroviral agents 

1 NNRTI + 2 NRTIs 

1 PI         + 2 NRTIs 

1 II          + 2 NRTIs 

Combination formulation 

Combivir Zidovudine + lamivudine 1# BID 

Kivexa Abacavir + lamivudine 1# QD 

Kaletra Lopinavir + ritonavir 4# QD or 2# BID 

Truvada TDF + emtricitabine 1# QD 

Atripla TDF + emtricitabine + efavirenz 1# QD 

Complera TDF + emtricitabine + rilpivirine 1# QD 

Stribild TDF + emtricitabine + elvitegravir + cobicistat 1# QD 

Triumeq Abacavir  + lamivudine + dolutegravir 1# QD 

Odefsey TAF + emtricitabine + rilpivirine 1# QD 

Genvoya TAF + emtricitabine + elvitegravir + cobicistat 1# QD 

Biktarvy TAF + emtricitabine + bictegravir  1# QD 

 (109.12.01) 

 ( ) 

 
TDF / FTC / EFV
TAF / FTC / RPV
TDF / 3TC / DOR

TAF / FTC / BIC
ABC / 3TC / DTG

DTG / 3TC

 1. 13,200 /
2. 10,800 /

 13,200 /

/ ( )
(1) (2)

(3) (
)

(DTG/RPV)

Ambitious treatment target by 2020 (UNAIDS) 

90%
of all 

90%
of all  

90%
of all 

living with HIV will  
know their  
HIV status

living with HIV will 
receive sustained 
antiretroviral 

therapy

receiving antiretroviral 
therapy will have 
durable viral 
suppression

81% 67% 59%

87% 90% 95%

WHO Goal

Global 2020

Taiwan 2019


