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HIV/AIDS - history

1981 — AIDS

survival ~6 m

1983 — HIV discovery

1987 — zidovudine

survival ~1,5y

1995 — combination therapy

(CART — combination antiretroviral therapy)
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Epidemiologic Notes and Reports

Pneumocystis Pneumonia — Los Angeles

In the period October 1980-May 1981, 5 young men, all active homosexuals, were
treated for biopsy i P is carinii ia at 3 different hospitals
in Los Angeles, California. Two of the patients died. All 5 patients had laboratary"
confirmed previous or current cytomegalovirus (CMV) infection and candidal mucosal
infection. Case reports of these patients follow.

Patient 1: A previously healthy 33-year-old man developed P. carinii pneumonia and
oral mucosal candidiasis in March 1981 after a 2-month history of fever associated with
elevated liver enzymes, leukopenia, and CMV viruria. The serum complement-fixation
CMV titer in October 1980 was 256; in May 1981 it was 32.* The patient's condition
deteriorated despite courses of treatment with trimethoprim-sulfamethoxazole (TMP/
SMX), pentamidine, and acyclovir. He died May 3, and postmortem examination showed
residual P. carinii and CMV pneumonia, but no evidence of neoplasia.

Patient 2: A previously healthy 30-year-old man developed £, carinii pneumonia in
April 1981 after a 5-month history of fever each day and of elevated liver-function tests,
CMV viruria, and documented seroconversion to CMV, i.e., an acute-phase titer of 16 and
a convalescent-phase titer of 28* in anticomplement immunofluorescence tests. Other
features of his illness included leukopenia and mucosal candidiasis. His pneumonia ré:
sponded to a course of intravenous TMP/SMX, but, as of the latest reports, he continues
to have a fever each day.

Patient 3: A 30-year-old man was well until January 1981 when he developed €50
phageal and oral candidiasis that responded to Amphotericin B treatment. He was hospi-
talized in February 1981 for P. carinii pneumonia that responded ta oral TMP/SMX. His
esophageal candidiasis recurred after the pneumonia was diagnosed, and he was again
given Amphotericin B. The CMV complement-fixation titer in March 1981 was 8. Mate
rial from an esophageal biopsy was positive for CMV.

Patient 4: A 29-year-old man developed P. carinii pneumonia in February 1981. He
had had Hodgkins disease 3 years earlier, but had been successfully treated with radiation
therapy alone. He did not improve after being given intravenous TMP/SMX and cortico®
steroids and died in March. Postmortem examination showed no evidence of Hodgkins
disease, but P. carinii and CMV were found in lung tissue.

*Paired specimens not run in parallel.




HIV/AIDS - today

Life Expectancy’ May Start to Approach
General Population with Early ART

By pre-ART CD4 count
0200 A <380 + Life expectancy of patients on or
¥ starting ART in North America

4 23000 person-years FU

-

1,622 deaths
/ 9 May overestimate life expectancy
| // « Excludes those out of care

+ “Survivorship bias” for older
patients who survived 80s
Y and 90s.

* Majority of HIV4+ around the world
1 9 9 5 - e a. r I y CA R T 0 still starting ART <350.
2000 2003 2006
o0
*For 20-year old initiating AR~ Samj for NA-ACCORD, PLoS Ore, 2013

2010 — recent cCART

expected survival = + average life-span



HIV/AIDS - history

June 1981 - first 5 cases of
pneumocystis pneumonia in
LLos Angeles

autumn 1981 — first

description of a new diseases
- AIDS

1983 isolation of the
causative agent - virus HIV
(Montagnier and Gallo)

1986 1solation of HIV-2
(West Africa)




World Health
Organization

@
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2020 estimate

« 37.7 million living with HIV

« 1.5 million newly infected
* 0.68 million died

« 36.3 million together died




HIV/AIDS - epidemiology

909 of all HIVV+ In the
most poor parts of the
world

huge socio-economic
problem

Africa

only 73% of all HIV+
people have access to
CART



HIV - world
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HIV - world

People living with HIV by WHO region, 2020
AAfrica

25.4 million E America
/ 3.7 million

37. 7 million

people living
with HIV globally

A South-East Asia

3.7 million

é Europe

2.6 million

AEastern Mediterranean
420 000

A Western Pacific

Source: UNAIDS/WHO estimates 1.9 million

3 World Health

Updated: July 2021 h

™ Organization
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| HIV - CR
e first casel1985
« 31.10.2021

4034 HIV+

AIDS CENTRY! . )
« 3456 3 Masaryewrehem, | AIDS MAPA CESKE RERUBLIKY
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213 deliveries HIV+ women ; ® Esap 2006
* 9 babies HIV+

o Centra poskytujici pé¢i HIV+ pacientiim
 incidence 2/100 000

e estinate
« in CR live ~ 3500-4000 HIV+

Zdroj: Narodni referen¢ni laboratof pro AIDS, Statni zdravotni ustav Praha
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HIV - CR

HIV v CR

v letech 1989 - 31.10.2021
zdroj: Narodni referenéni laboratof pro AIDS v SZU Praha
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HIV - CR

HIV v CR podie zptisobu pienosu

kumulativni udaje k 31.10.2021
zdroj: Narodni referenéni laboratof pro AIDS v SZU Praha

t dité nosokomialni
‘ m: .k{;;% 10 - 0,25% nezjiétény nebo jiny

108 - 2,69%

heterosexualni
1.017 - 25,21%

transflze

a krevni
preparaty
17 - 0,42%

injekéni uzivatelé drog
hemofilici 149 - 3,69%
17 - 0,42%

injekéni uzivatelé
drog homo/bisex
74 -1,83%



HIV - CR

HIV INFEKCE V CESKE REPUBLICE - ob&ané CR a cizinci s trvalym pobytem
rozdéleni podle kraje bydlisté v dobé& prvni diagnézy HIV
kumulativni idaje za obdobi 1.10.1985 - 31.10.2021
zdroj: Narodni referenéni laboratoi pro HIV/AIDS v SZU Praha

Liberecky
107

Ustecky
231

Krdlovéhradecky
90

Karlovarsky
112

Pardubicky
79

Moravskoslezsky

261

Pizefisky
150

JihoGesky
127

Jihomoravsky

34

HIV infekce celkem: 4.034



HIV - CR

HIV POZITIVNI CIZINCI V CR
PODLE PUVODU - GEOGRAFICKE OBLASTI

Kumulativni idaje za obdobi
1.10.1985 - 31.10.2021

Geograficka oblast Muzi | Zeny |Celkem Zpusob prenosu
HO | ID | IH | HF | TR | HT | MD | NO | NE
ZAPADNI EVROPA 64 13 77 12 5 0 0 0 6 0 0| 54
STREDNI EVROPA 53 16 69] 12 1 0 0 0f 18 0 1| 37
VYCHODNI EVROPA 101 67 168] 16| 30 0 0 0f 58 0 0] o4
SUBSAHARSKA AFRIKA 64 500 114 of 0 0 of o] 21 1 of 92
SEVERNI AFRIKA A BLIZKY VYCHOD 6 0 6 0 1 0 0 0 1 0 0 4
JIZNI A JIHOVYCHODNI ASIE 22 4 26 2 5 0 0 0 4 0 0| 15
VYCHODNI ASIE A OCEANIE 2 | 3 | | 0 0 0 0 0 0 |
AUSTRALIE A NOVY ZELAND 1 0 1 I of of of O of o 0 0
SEVERNI AMERIK A 20 0 20 8 0 0 0 0 3 0 0 9
KARIBSKA OBLAST 5 0 5 1 0 0 of o0 2 0 of 2
JIZNI AMERIKA 12 1 13 3 0 0 0 0 1 0 0 9
CELKEM 350| 152| 502| 56| 43| 0| o oOf 114] 1 1| 287

Zpusob prenosu:

H(O) homosexualni / bisexualni

[1D]

mjekéni uzvatele drop




HIV/AIDS - etiology

« RNA viruses HIV-1, HIV-2

« family Retroviridae
— subfamily Lentivirinae

e other human retroviruses

« HTLV-I —adult leukemia from T cells, tropical spastic paraparesis
(myelopathy)

 HTLV-II — probably hairy-cell leukemia



HIV/AIDS - etiology

HIV-1 and HIV-2 - differences

 different antigenic structure
— HIV-1
* responsible for the world pandemic
» several genotypes- A,B,C,D, E, F...M, 0
— HIV-2
» occurs mainly in West Africa
* less infective and virulent




HIV/AIDS — etiology

HIV -1

CA - capsid
MA - matrix
NC - nucleocapsid

SU - glycoprotein gp120
TM - glycoprotein gp41

RT - reverse transcriptase
IN - integrase
PR - protease



HIV/AIDS - etiology

Origin of HIV — probably natural evolution from monkey
retroviruses SIV in Central and East Africa

HIV-1 from chimpanzee (Pan troglodytes)

HIV-2 from green monkey (Cercocebus atys)




HIV — diagnostic tests

e InNformed consent

* routine screening
 antibodies anti-HIV — after 4-6 w
* antigen p-24 — after 2 w

 blood donors screening
» antibodies anti-HIV
e antigen p-24
« PCR HIV RNA —after 1w

« anonymous testing



HIV - transmisson

HIV in body fluids

* blood

* Sperma

* vaginal secretion
way of transmission

* blood
* sexually




Exposure — risk estimates

transfusion HIVV+ blood >99,9
Intact mucosa 0,009
percutaneous injury 0,3
1.V. exposuree — i.v. drugs 0,67
receptiva anal 0,5
Insertive anal 0,065
receptive vaginal ¢ 0,01
insertive vaginal & 0,005

vertical perinatal 15



HIV — transmission

blood

» transfusion (window period)

* invasive procedures (needle < 0,5%)

* Injection drugs

» vertical transmission mother = baby (15 - 25%0)




HIV - transmission

sexually
* homosexually
 heterosexually
0,005%

—
0,01%0

solution - ,,safer¢ sex

* non-promiscuous sexual
behavior

 and/or barrier protection
condom/femidom

. PrEP




HIV/AIDS — clinical course

chronic disease

e not definitive cure
e but effective treatment

» 3 stages - clinical categories CDC 1993
« A - asymptomatic stadium
* B - early symptomatic stadium
« C - advanced symptomatic stadium - AIDS




HIV infection — clinical course

Incubation 4-6w

primary (acute) HIV infection - 85%
. ,febrile ,,virosis*
positive PCR — high HIV RNA (viral load)
positive p24 antigen
seroconversion — anti-HIV AB

clinical category A - asymptomatic - latention about 10,5y
. normal clinical finding
. normal labory parameters

. CD4+ T lymphocyte = 600 — 1100/mm3

. anti-HIV AB positive

. viral load - low HIV RNA

. antigen p24 negative




HIV/AIDS — clinical course

clinical category B - early symptomatic

« oropharyngeal « thrombocytopenic
candidiasis purpura (ITCP)

 recurrent candidal » cervical dysplasia (ca Iin
vulvovaginitis Situ)

 bacillary angiomatosis recurrent adnexitis
 oral leukoplakia (EBV) listeria meningitis
 herpes zoster  peripheral neuropathy

« fever >38,5°C, diarrhea
>4 weeks



HIV/AIDS — clinical course

clinical category C - AIDS

« pneumocystis pneumonia (PCP)
 toxoplasmic encephalitis
 candidal esophagitis

« CMV retinitis, generalized CMV

« HS Infection (respiratory,
mucocutaneous)

 pacterial pneumonia >2x / year




HIV/AIDS — clinical course

clinical category C - AIDS

 salmonella sepsis

« TBC

« mycobacterial inf. (MAI etc.)
 cryptococcosis extrapulmonary
 cryptosporidiosis chronic

» coccidioidomycosis disseminated (USA)




HIV/AIDS — clinical course

clinical cateqgory C - AIDS

histoplasmosis disseminated (USA)
ISOsporosis chronic

PMLE

cervical ca invasive

Kaposi sarcoma (HHV 8)

malignant lymphoma (non-Hodgkin B)



HIV/AIDS — clinical course

clinical category C - AIDS

« primary brain lymphoma

« HIV encephalopathy (AIDS dementia)
 wasting syndrome (slim disease)

USA: CD4+ lymphocytes < 200/mm?



CART - goals

Individual
 suppression of HIV replication

* restitution of imunne function
« life prolongation
« life quality improvement (?)

epidemiological
e reduction of HIV transmission U - U

* horizontally ~ 1000x
o vertically ~ 10x

Undetectable = Untransmittable



cART indications

e all HIV cases

 chronic HIV infection

« symptomatic (B and C category)

« asymptomatic (A category)
— CD4+ T lymphocytes < 500/l
— viral load > 10° copies HIV RNA/mI

» post-exposure prophylaxis

« vertical transmission prophylaxis



Replication cyclus of HIV with
therapeutic targets

entry inhibitors - 2006
fusion inhibitors - 2003
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HIV/AIDS - therapy

22 remedies from 6 groups

* nucleoside reverse transcriptase inhibitors -
NRTI

* non-nucleosidove reverse transcriptase
iInhibitors - NNRTI

 protease inhibitors - Pl
 fusion inhibitors — FI

e Integrase inhibitors
 entry inhibitors




HIV/AIDS - therapy

NRTI since 1987

» false basis for formation of proviral DNA
Inhibition of HIV reverse transcriptase

* relatively toxic
— Inhibition of mitochondrial DNA polymerase

* Cross-resistance




HIV/AIDS - therapy

NRTI

« azidothymidine (AZT)
didanosine (ddl)

« zalcitabine (ddC)

« stavudine (d4T)

« lamivudine (3TC)

« abacavir (ABC)
 tenofovir (TDF)

« emtricitabine (FTC) prof. A. Holy

Institute of organic chemistry and biochemistry, Prague




HIV/AIDS - therapy

NNRTI since 1992

binding near to catalytic site of RT

penetrate to CNS
similar pharmacodynamic — cross resistance

similar side effects

e efavirenz
e etravirine
* rilpivirine



HIV/AIDS - therapy

| since 1995

 highly effective - 1000x than NRT]
 very expensive - 18 000.-K¢/month
* Inhibition of HIV protease

 several side-effects:
o lipodystrophy
 diabetes mellitus
« cytochrome P450 — incompatibility with many drugs



HIV protease + inhibitor




Impact of introduction of Pls
on HIV mortality

Trends in Annual Rates of Death due to Leading Causes of Death
among Persons 25-44 Years Old, USA, 1987-2000
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HIV/AIDS - therapy

* ritonavir (RTV)

* lopinavir/r (LPV/r)

« amprenavir (APV) (fos-amprenavir)
 atazanavir (ATV)

« darunavir



HIV therapy - entry inhibitor

* maraviroc 2x 300 mg p.o.
* inhibition of binding gp120 to CCR5
 test HIV tropisms

 low toxicity
* rash
» cefalea
 hepatotoxicity
o cardiotoxicity



HIV therapy — integrase inhibitors
INSTIS

Inhibition of v-DNA integration =» host genome

 low toxicity
 rash

+ cefalea * raltegravir

* vertigo ] .
o elvitegravir
 dolutegravir



HIV/AIDS - therapy

E1 since 2003 - only for salvage therapy

 enfuvirtide
* inhibition of fusion of HIV with target cell
 only for parenteral administration
o different toxicity and resistance




Preferred cART regimens

NRTI ,,nack-bone “ = tenofovir + emtricitabine

+
INSTI dolutegravir

P | darunavir/r



HIV/AIDS - therapy

prophylaxis after needle exposure (or sex)

« up to 36 (72) hours after exposure
— basic - 2 NRTI
—expanded - 2 NRTI + 1 PI

« efficacy about 95% (after sex lower)
« administered | month




prophylaxis
does not
] substitute 11
Nnon-risky
behaviour



HIV/AIDS - therapy

prophylaxis in pregnancy

 without prophylaxis risk 20 - 25%

« with profylaxis risk 2%

e from 12th week AZT + 3TC

« during delivery AZT 2x 300 mg I.v.
 delivery — usually caesarian section
* Nno breast-feeding

 Infant - AZT suspension for 6 weeks




HIV model designed by daughter Lily Caroline Louise Pdssaro Carvalho Machala, pupil of 2" grade elementary school Unhost’




