HIV

and

hepatitis viruses

& HIV — Human Immunodeficiency virus

- Retrovirus @’ o
- coated ss RNA virus
- diameter 100 - 120 nm
- Not stabile

in the environment
- Huge genome variability
- instability

LTR
p17 p7 gp120 gp41
p24 p32
o1 integrase
te
protease 066
reverse transcriptase = 10kb
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Transmission of HIV

During pregnancy
_from mother to child

S R 5
Sexual intercourse Blood — injuries, i.v. drug users

MSW, MSM, WSW

http/fhealth.umi. A hinaLiuzhou8_061906.jpg

HIV — cell receptor

Natural resistance to HIV-1
throught delta 32 mutation
in CCR5 (deletion of a part of
gene). Homozygotes are
resistant to M-tropic strains
of HIV-1 infection

Glutamate @

http://cdn.intechopen.com/pdis/39816/InTech-Coreceptor_usage._in_hiv_infection.pdf
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HIV replication

- viral RNA ,
- reverse trans iptase e &
- proviral DNA &2 7 :
- genome integr
- replication :
- viral RNA an . .
- translation uure o~ : ..
- viral protein & st oo ) i
proteases al
glycosidase

- Budding and -, " -
of new viral ; . st ON

http://home-hiv-tests.com/images/hiv_lifecycle.jpg

HIV replication
&UJJJ Fusion
s <,

. Viral genome
- viral RNA (i L\@
- reverse transcriptase //""*77—/' /\§

- proviral DNA f
- genome integration 4 5;:;?%1.m }"’1”‘;2:'“‘35?}22 \Q(L
,

- replication
- viral RNA and mRNA ‘ cDNA Z'&Z'mosm
- translation
Genomlc RNA lmegr

- viral proteins,
proteases and
glycosidases

- Budding and release

of new viral particle

Gmlenscnpnon

Maturation
(HIV-protease
activity)

http://www.nature.com/nrc/journal/v4/n11/box/nrc1479_BX1.html
Nature Reviews | Cancer
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HIV — infected cells

tissue — viraemia

- Latency

- Impact on cells
- | counts of CD4+ T cells by:

- apoptosis of uninfected
bystander cells

- direct viral killing of infected cells

helper T cells (specifically CD4+)
- macrophages
- dendritic cells

1st proliferation in lymphatic

http:/iwww.topnews.in/health/files/hiv2 jpg

Observation of

- killing of infected CD4+ T cells

by CD8+ cytotoxic lymphocytes
that recognize infected cells

opportunistic
infections

Type

Types of HIV

® HIV _1 M(major) A

B

C

D

Group  Subtype Sub-subtype E
§ Rl s [ v s o €
H
[
| F prlr J
K
‘“ N(non M, non O)
— @)
(outlier)
Aricte namper 80 (2015) P gending)

e HIV 2 groups A-H

Not only human — FIV, SIV, ...

West and Central Africa

Europe, North America, Thailand

South Africa (especially Kongo), India

Central Africa

Central Africa, Thailand, India

Zaire, Brazil, Romania

Gabun, Zaire

Cameroon, Gabun

complex recombination CRF04_cpx
North, Central and West Africa, Caribbean

Democratic Republic of Congo, Cameroon
Cameroon
Central Africa

Cameroonian woman from France
(similar to SIV (gorillas and chimpanzees)

Central Africa
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Types of HIV
X HIV-1

TA HIV-1 O group
SIV L'HOEST

¢ SIVSUN
HIV-1 N group SIVMND
« Gab GRI
2 ys'Cams
%Rl‘.t VER
SIV CPZ P.t.s. TAN
HIV-2B  SIVSYK
HIV-2A
Not only SIVMM
human — FIV, 0.10
SIV, L https://upload.wikimedia.org/wikipedia/commons/thumb/f/fb/HIV-SIV-phylogenetic-
tree_straight.svg/180px-HIV-SIV-phylogenetic-tree_straight.svg.png
2002
Global Total

5.3%

3.2%5.3%

] Subtype A = Subtype B[] Subtype C
[ Subtype D I CRF_AE m Others

http://en.wikipedia.org/wiki/File:HIV-1_subtype_prevalence_in_2002.png
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Types of HIV - type C is dominating

M.J. Gartner et al. / EBioMedicine 53 (2020) 102682

b

Eastern Europe
and Central Asia

Westernand
CenlraIEurope ﬁ
and North
America

HIV-1 Subtypes a { . v L
aribbean aand A
— Western { stAsia
@l B ™ “
=c o Africa, -
D . é A A
= g Central and South \ South-East Asia
= H America ; N/ m
- [ Central K A .
B K Africa ' d
Hl CRFO1_AE
EE CRFO2_AG > )
Em Other CRFs
El URFs . },

HIV pathogenesis

» Clinical stages

Depends on infectious dose and genetic background of the
patient

— A - asymptomatic (CD4+ > 500/pl)
(acute infection, benign lymfadenopathy)

— B - light oportunistic infections (CD4+ 200-500/ul)

(oropharyngeal or vulvovaginal candidiasis, diarrhea, ,hairy“leucoplaky,
peripheral neuropathy)

— C - severe oportunistic infections (CD4+ < 200/ul)

(CMV retinitis,pneumocystis pneumonia, toxoplasmosis or HIV
encefalitis, tuberculosis, Kaposhi sarkoma, lymfoma, cryptococcus

infection..)

AIDS - Acquired Immunodeficiency Syndrome
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Symptoms of acute HIV infection

Systemic: (‘/r{ TR
- Fever EQL Central:

- Weight loss L e i - Malaise
- Headache
- Neuropathy
Pharyngitis
Mouth: Lymph nodes:
- Sores - Lymphadenopathy
- Thrush
Esophagus:
- Sores Skin:
- Rash

Muscles:
- Myalgia

Liver and Gastric:
spleen: -Nausea
- Enlargement -Vomiting

/414 of acute HIV_infection.png

Brain —___ Heart
e

Cryptococcal Heart disease, stroke
menmglfls Liver
Toxo (toxoplasmosis) HCV (hepatitis C virus)
AIDS dementia
complex Stomach
Evas CMV (cytomegalovirus)
CMV (cytomegalovirus) Crypto (cryptosporidiosis)
Mouth and throat MAC (mycobacterium
avium complex)
Cold sores and ulcers " &
eproductive system
2:"‘:15,2,(:5:3 Genital ulcers

HPV (human
papillomavirus) and
cervical cancer

Blood
Hyperglycemia
(highyt';’lig sugar)
and dyslipidemia
(abnormal amount of

fats in the blood)
Lungs
Histoplasmosis

Menstrual problems

PID (pelvic inflammatory
disease)

Vaginal yeast infections
(candidiasis)

Body
HIV wasting syndrome

PCP (pneumocystis
jiroveci pneumonia)

TB (tuberculosis)
Bone

Osteoporosis
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& Laboratory diagnostics

general

« Antigen detection - antigen p24/25
* In acute phase
 During active viral prolipheration

« Antibody detection

» Basic screening technique - anti p24/25

* RNA (quantitative) detection

* Quantification of viral load
» Detection of proviral integrated DNA

& Laboratory diagnostics

detalil

« Antibody detection
* Mainly ELISA tests
» Screening — necessity of confirmation
* Positive at about 20 days post infection
« Antibody + antigen detection
» Screening — necessity of confirmation
* Positive at about 16-18 days post infection

» All test have to be confirmed
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& HIV epidemiology

e 1St wave®
— Blood transmission, MSM
— 70-80 % of infected were men

— North America and Europe

« 27 wave"“
— Infection mainly by MSW
— Ratio of infected men and women 1:1
— Africa, Asia and spread to other countries

& HIV prevalence (14

b
) % i-‘ - 4
! + ; l sﬁf

.

e

=

2N

L
World Health

Drganization

2=

L.L‘
L

- 15%-26%
- 5%-14,9%
- 1%-4,9%
8 0,5%-0,9%
0,1%-0,4%
<0,1%
Nejsou data
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HIV prevalence

Prevalence of HIV among adults aged 15 to 49, 2016
By WHO region

Prevalence (%) by WHO region
| Eastern Mediterranean: 0.1 [<0.1-0.1) I Europe: 0.4 [0.4-0.4]
| Western Pagific: 0.1 [<0.1-0.2] Il Americas: 0.5 [0.4-0.5] | Global prevalence: 0.8% [0.7-0.9]
| South-East Asia: 0.3 [0.2-0.3] I Africa: 4.2 [3.7-4.8] 0w urm suokmmeens
R —
mmmmu-.um;mmmmmMMmsmmmmmmmmmdnymmm Data Source: World Health Organization
on the part of e of any country, teratory, city or area or of s auhorifes, Map Producticn: Informaton Evidence and Research (IER) (73" World Health
or conceming the delimitation om: frontiers or boundaries. Dotted and dashed ines on maps represent approximate border lines. World Health Organizaton % Organization
for which there may not yet be full agreement.
SWHOI Alohisresorved |

& People I|V|ng with HIV by WHO region (&)
(2022) ) World Health

Organization

NSV

LN

e

%

! 7500000 X
200

I No data

[ Data not available

] Not applicable
The designations employed and the presentation of the material in this publication do not imply the
expression of any opinion whatsoever on the part of WHO concerning the legal status of any country, {@ WOI'Id Health
territory, city or area or of its authorities, or concerning the delimitation of its frontiers or boundaries. Dotted NS Ol'gamzatlon

and dashed lines on maps represent approximate border lines for which there may not yet be full agreement. & \wn0 2022. All rights
reserved.
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& Summary of global HIV epidemic
Global HIV epidemic — people living with HIV

2019
Globally

38.0 million

People living with HIV

+24%

Relative to 2010

Source: UNAIDS/WHO estimates

v\%‘&‘@ World Health
&

/¥ Organization

& Summary of global HIV epidemic

2019
Globally

38.0 million

People living with HIV

New infections annually
relative to 2010

0,

-39%

Deaths annually é?
relative to 2010

Source: UNAIDS/WHO estimates

) World Health

rganization

-23% Q
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People living with HIV by WHO region
(2019)

AAfrica
25.7million

éAmerica
3.7 million

38.0 million

people living
with HIV globally

A South-East Asia

3.7 million

A Euroge

2.6 million

A Eastern Mediterranean
420 000

A Western Pacific

Source: UNAIDS/WHO estimates 1.9 million

World Health
Organization

. 7500000

200

I No data
Data not available A
Not applicable i SRR
¥ -
Disclaimer A
The designations employed and the presentation of the material in this publication do not imply the gg@ World Health
expression of any opinion whatsoever on the part of WHO concerning the legal status of any country, } . .
territory, city or area or of its authorities, or concerning the delimitation of its frontiers or boundaries. Dotted “*»«4’ Ofganlzatlon
and dashed lines on maps represent approximate border lines for which there may not yet be full agreement. & \wi0 2022, All rights
reserved.
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& Summary of regional HIV epidemic

0,

- 35%

New diagnoses annually
relative to 2010

2019

WHO African Region //
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People living with HIV
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!

)
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|- 46%
&

Deaths annually
relative to 2010 é?

i
Source: UNAIDS/WHO estimates g‘-\
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World Health
Organization
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& Summary of regional HIV epidemic

+7%

2019 New diagnoses annually
WHO Region ‘ > relative to 2010

of the Americas )

3.7 million

People living with HIV > 20%

Deaths annually
relative to 2010 é?

Nl

Source: UNAIDS/WHO estimates

World Health
Organization
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& Summary of regional HIV epidemic

-26% Q

New diagnoses annually
relative to 2010

2019

WHO South-East
Asian Region

3.7 million

People living with HIV
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-30%

Deaths annually ﬁ
relative to 2010
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L

Source: UNAIDS/WHO estimates
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& Summary of regional HIV epidemic

+3% Q

New diagnoses annually
relative to 2010

2019
WHO Western
Pacific Region

1.9 million

People living with HIV

-36%
Deaths annually
relative to 2010 ﬁ

Source: UNAIDS/WHO estimates

World Health
Organization
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Summary of regional HIV epidemic
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Deaths annually
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Summary of regional HIV epidemic
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World Health
Drganization People living with People newly infected HIV-related
HIV in 2019 with HIV in 2019 deaths in 2019
s (] (]
38.0 million I 1.7 million ' 690 000
e [31.6 million —44.5 milion] 1 [1.2million—22 milion] ¢ [500 000 — 970 000 million]
.‘“. ) L]
36.2 milion X 1.5 million . 600 000
B [30.2 million — 42.5 million] 1 [1.1 million = 2.0 million] " [430 000 — 840 000]
ults l l
- 19.2 million : 790 000 : 300 000
: [16.4 million — 22.2 million] 590 000 — 1.1 million] y  [220 000 - 420 000]
— 1 1
> 17.0 million ' 870 000 ' 390 000
[13.8 million — 20.4 million] | 630 000 — 1.2 million] 1 [280 000 - 560 000]
en 1 I
ii 1.8 million 1 150 000 ] 95 000
" [1.3 million — 2.2 million] ! [94 000 — 240 000] ! [61000- 150 000]
e ' '
Source: UNAIDS/WHO estimates
World Health
Organization
Source: UNAIDS/WHO estimates.

People living with HIV People acquiring HIV People dying from HIV-
in 2021 in 2021 related causesin 2021
38.4 million 1.5 million 650 000
el [33.9-43.8 million] [1.1-2.0 million] [510 000-860 000]
Adults 36.7 million 1.3 million 560000
(15+ years) [32.3-41.9 million] [990 000~1.8 million] [430 000-740000]
Wornen 19.7 million 640000 240000
(15+ years) [17.6-22.4 million] [480 000-870000] [180000-320000]
Man 16.9 million 680000 320000
(15+ years) [14.6-19.7 million] [500 000-920000] [250 000-430000]
Children 1.7 million 160000 98000
(<15 years) [1.3-2.1 million] [110000-230000] [67 000-140 000]
Source: UNAIDS/WHO estimates

Updated: July 2022 (3", World Health
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Distribution of new HIV infections by key
population, global (2019)

) Sex workers
VY
r’)\mr;i _Hgta_l)t: People who inject drugs

I 1Zatl

g 10%
Remaining
population Gay men and other men
38% who have sex with men

23%

Transgender women
2%
Clients of sex workers and sex
partners of other key populations
19%

Source: UNAIDS special analysis, 2020

Decline in HIV incidence and mortality over time

4000000 — o0
& QQ People newly infected with HIV

3500000 — Z B o ﬂ HiV-related deaths

3000 000

2500000

2000000

1500 000

1000 000

500 000
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N
RSk ,ﬂw/ Source: UNAIDS/WHO estimates.
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Number of people dying from HIV-related causes

‘\\g'u
i
=
World Health
Organization

. 51000

100
I Nodata

Data not available

Not applicable
The designations employed and the presentation of the material in this publication do not imply the &( w Id H |th
expression of any opinion whatsoever on the part of WHO concerning the legal status of any country, Y § or . ea.
territory, city or area or of its authorities, or concerning the delimitation of its frontiers or boundaries. Dotted u Ol'ganlzatlon

and dashed lines on maps represent approximate border lines for which there may not yet be full agreement. © WHO 2022. Al rights
Source: UNAIDS/WHO estimates. reserved.

New cases of HIV infection 2017

Nové pfipady infekce HIV v roce 2017 v Evropé
Relativni udaje na 100 000 obyvatel

1 men&nez 20
C20-48
I 5.0-99
I 10,0-138
B 200-49.9
B 50,0 avice

»
Zdroj: ECDC, RKI ‘ Tk Némeéek
___NRL AIDS " SZU HVD2019
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New cases of HIV infection

R £
4% -
e

-
M 2
[ 24
I (1025
5 No data
Data not available

[ Not applicable

Disclaimer
The designations employed and the presentation of the material in this publication do not imply the
expression of any opinion whatsoever on the part of WHO concerning the legal status of any country,
territory, city or area or of its authorities, or concerning the delimitation of its frontiers or boundaries. Dotted
and dashed lines on maps represent approximate border lines for which there may not yet be full agreement.

( ) World Health
\S% Organization

© WHO 2022. All rights
reserved.

Epidemiological HIV data CR

INFEKCE V CESKE REPUBLICE
1985 - 2015

Cumulative data f new HIV+
cases up to 31.8.2019

300 A 286
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254
250 - 23932
%g 212
8200 4 180
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Epidemiological HIV data CR
HIV/AIDS 1985-31.8.2019

Total No. of HIV+ 3536

3056 (86.4%)
480 (13.6%)

L=<

AIDS  (658) M 538 (81.8%)
F 120 (18.2%)
Deceased with AIDS (308) M 251 (81.5%)
F 57 (18.5%)
Deceased from another reason M 130 (88.4%)
(247) F 17 (11.6%)
! Némecek
_NRL AIDS "SZU HVD2019

Epidemiological HIV data CR

New cases according to the transmission 2016-2019

rok 2016 rok 2017 rok 2018

T
homo/bisex. homo/bisex.

209 179

heterosex.
56
26,9%

homay
bisaihi +

jekini
itz drogl
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4%

%
NRL AIDS <SZU =

Némecek HVD2019

=<

~

—

en’'22

20


http://www.google.cz/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=52TEWsVtk7Z05M&tbnid=ZiLp9F4oWceJOM:&ved=0CAUQjRw&url=http%3A%2F%2Fwww.todaygh.com%2F2013%2F07%2F29%2Fwestern-region-hiv-prevalence-rate-increases%2F&ei=C0xVUva9OIKQtQbfhICgBQ&bvm=bv.53760139,d.Yms&psig=AFQjCNFWfPicTIrdRyL7UnTOTzdKL0f3Hg&ust=1381407868588230
http://www.google.cz/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=52TEWsVtk7Z05M&tbnid=ZiLp9F4oWceJOM:&ved=0CAUQjRw&url=http%3A%2F%2Fwww.todaygh.com%2F2013%2F07%2F29%2Fwestern-region-hiv-prevalence-rate-increases%2F&ei=C0xVUva9OIKQtQbfhICgBQ&bvm=bv.53760139,d.Yms&psig=AFQjCNFWfPicTIrdRyL7UnTOTzdKL0f3Hg&ust=1381407868588230

~

jen 22

=]
—

HIV prevention

* Prevention of exposition
— Health education for people
— Control of blood and blood derivates

— Babies of the HIV+ mothers
» Stop of spreading of the infection in the body

— Vaccines (so far in development)
— Limitation of Mother to child transmission

* Decrease of the iliness progression
— Virostatic treatment

http://www.hivviralload.com/

Possible HIV vaccines

» Typ of vaccine * Possible problems
— Surface antigen (subunit) — Virus variability
— Control of blood and blood — Long time for development of
derivates immunity
« Attenuated virus ~ Riskyfor children

* Poxvirus expressing the
HIV antigens

21
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HIV treatment

» Receptor neutralisation Solution of anti-CD4
Neutralizing antibody

CD4+ imunoadhesins

* Reverse transcriptase inhibitors AZT(Retrovir), ddI(Videx)

(RTIs) 3TC(Epivir)...
* Inhibitors of integrase
* Inhibitors of transcription Ribavirine
+ Protease inhibitors (PI) Sagjinavir, Ritonavir...

» Antiglycosidase

HAART - Highly Active AntiRetroviral Therapy

usual HAART regimen combines 3 or more different drugs such as 2 nucleoside
RTIs and PI, 2 nucleoside RTIs and a non-nucleoside reverse transcriptase
inhibitor (NNRTI) or other such combinations

HIV treatment

‘&\;L[ jj Fusion
Viral genome :j \[ Protease
. . INRTI |  (diploid) —\ Co 520
« Receptor neutralisation e | =%
e 7 S\
}/ /\\. ~/ P
Revorso Unmlegraled \ :

/ (ra'\scnotlon ||near cDNAs

* Reverse transcriptase o

/
inhibitors (RTIs) — NRTIaNNRTI/ ;\@ p —— %
+ Inhibitors of integrase c \/ “;f""“s""‘e
2 |
- 7

(co-receptor)

/CXCR4 or CCRS
* Inhibitors of transcription | Genomic AN
* Protease inhibitors (PI) \
+ Antiglycosidase

(HlV-protease
activity)

T

HAART s
usual HAART regimen combines 3 or more different drugs such asNgm_mmlcﬂncer
nucleoside RTIs and PI, 2 nucleoside RTls and a non-nucleoside reverse

transcriptase inhibitor (NNRTI) or other such combinations
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g ART coverage over time

World Health
Drganization
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70%
19.5 [17.2-20.3] million
650% on treatment by 2016

50%

30%
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2% 3% 3% 4% 5% 7% 9% 12% 15% 19% 23% 28% 33% 38% 43% 47% 53%
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Source: UNAIDS/WHO estimates. HAA RT

19.5 millions (17 in 2015) of people had access to - 2nucleoside RTIs and P!
antiretroviral therapy * 2 nucleoside RTIs and a NNRTI

Countries with size proportional to people on ART, V/@ World _Health
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Implementation of Treat All recommendation among adults and adolescent living with HIV
(situation as of July 2017)

® e0

- Implemented countrywide
- Implemented in many (>50%) treatment sites]
: Implemented in few (<50%) treatment sites
- No planned year for implementation
- Recommending treat all later in 2017
:] Recommending treat all in 2018, 2019 or 2020

- Other Fast-Track countries

Data not reported [:l Not applicable

0 8% 1700 3400 Kiomees.
T —

The boundaries and hown and the designat ply the expression of any opinion whatsoever Data Source: Word Health Organzation 5% World Health
on the part of ho World Health Org f any county,feritory, cty or area or o s authorites, Map Production: Infornation Evidence and Research (IER) J Organization
or conceming the delimitaton of s fronters or boundaries. Dotied and dashed ines on maps ropresent approxmate border incs World Health Organizaton 9

for which there may not yet be full agreement ©WHO 2017, Al ights rescrved.

Estimated antiretroviral therapy coverage among
people living with HIV (%)

0 No data
[ Data not available
] Not applicable

Disclaimer

The designations employed and the presentation of the material in this publication do not imply the W |d H |th
expression of any opinion whatsoever on the part of WHO concerning the legal status of any country, ( or] . ea_
territory, city or area or of its authorities, or concerning the delimitation of its frontiers or boundaries. Dotted \SSIZ22 Ofgamlatlon

and dashed lines on maps represent approximate border lines for which there may not yet be full agreement. © WHO 2022. Al rights
reserved.
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& Factors influencing the survival

| of viral load — primoinfection therapy
» Treatment of the opportunistic infections
» Careful use of common vaccines

» Treatment during decrease of CD4 lymfocyte
count

After HAART
IRIS -

Immune Reconstitution
Inflammatory Syndrome
can be observed.

Viral hepatitis

RNA virus  Picornaviridae /Heparnavirus
DNA virus  Hepadnaviridae/Hepadnavirus
RNA virus  Flaviviridae/Flavivirus

RNA virus  HBV dependent/Deltavirus

RNA virus  Hepeviridae

G moO o>

RNA virus Flaviviridae

TTV DNA virus Anelloviridae
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Symptoms can include:

Hepatitis E

Yellowing skin  Dark urine Light-colored
and eyes stools

Hepatitis is a disease of the liver characterized

by the presence of inflammatory cells in the ®: )
tissue of the organ. Hepatitis may occur without ® %

symptoms, but can lead to jaundice (a yellow Nauseaand  Loss of Extreme
discoloration of the skin, mucous membranes, R Leguad il
and conjunctiva of the eyes), poor appetite, and

fatigue. (wikipedia) Chronic Hepatocellular

hepatitis carcinoma

(with cirrhosis)
 acute — chronic

« cirhosis — fibrosis
« potencially lethal

* treatment
— hepatoprotective drugs
- liver-protective food (no/low fat...

http://fehv.org/fehv/uploads/2015/03/hepatitis-cronica-c.jpg

» small RNA virus (27-30 nm)

* non-enveloped - Picornavirus
» genetically homogenous

* resistant to environment

» transmission fecal-oral route
through GIT

* release in stool
* human restricted pathogen

Ithsym.com/wp Juploads/2013/01/JAUNDICE jpg
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Hepatitis A Virus (HAV)
Pathogenesis

* Incubation period 15-45 days

» Primary proliferation in
enterocytes

e Short viremia

» Subsequently infects
hepatocytes and release to
the stool through bile

* No ability to chronic infection

Hepatitis A Virus (HAV)
Geographic distribution

Anti-HAV Prevalence
B High
B High/Intermediate
B Intermediate

Low

Very Low

*Note: This map has been generalized from available data

a Learning Guide
Heoscrie

fijen 22
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Hepatitis A Virus (HAV)
Diagnostics

 Electronmicropy in stool

— In the 2™ part of incubation period, shortly after start of the clinical symptoms

» Antigen and RNA detection

— In stool, similar to EM

» Antibody detection

— Main diagnostic marker _ Clinical llness

ALT
Infection oG
Viremia

Response
<+

HAV in stool

o 1 2 3 4 5 6 7 B & 10 11 12 13

Week
a Learning Guide
Hepstiis

Hepatitis A Virus (HAV)
Diagnostics - antibody

« Total Immunoglobuline (1g)
— Acute infection
— Post infection immunity
— Post vaccination immunity

« Specific IgM
— Acute infection Clinical liness
— Convalescence ALT
(even > 1 yr) Infection

Response
«—

HAV in stool

o 1 2 3 4 5 & 7 B8 % 10 M 12 13

a Learning Guide
Heoscris
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Hepatitis A Virus (HAV)
Therapy and prevention

» No specific treatment
» Prophylaxis with human immunoglobuline

* \Vaccination -
1440 EL.U./mL

— (H avrix. ) NDC 58160-835-01

HEPATITIS A
VACCINE,
INACTIVATED

: { =)
HAVRIX A ._!J

Ronly

NDC 58160-835-01
1 x 1 mL Adult Dose B rTeA

VACCINE,
INACTIVATED )(
HAVRIX "
1440 ELU/mL
@ GlaxoSmithKline 1x 1 mL Adult Dozt

* DNA virus with complicated
life cycle

» enveloped
* genus — Hepadnavirus

» Antigen structures important
for diagnostics

« HBV su btypes WithO ut C| | nica Fllsk Faclors for Acute Hepatitis B in the U.S., 1992 — oY=l EE
importance

+ Sensitive to environmental
conditions

* Blood and sexually
transmitted

* human restricted pathogen

Il Heterosoxual® (41%)

Il Injecting Drug Usa (15%)

Il Homosexual Activity (9%)
Household Contact (2%)

Il Health Care Emplayment (136)

Il Other (1%}

I Unknown (313:)

Source: Cenliers for DIsease CONTG and PIEvention Sentnel CouTies SIUdy of WIa! Hepats

“INCAIIOs SXUEI COMMEC! WL BCUIR CASES, CAMErS, and MUNDIE parners
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« circular DNA, not fully
double-stranded

* one end of the full
length strand linked
to the viral DNA
polymerase

* genome 3020-3320
nucleotides long
(full-length strand) and
1700-2800

nucleotides long
(short length-strand)

Hepatitis B Virus (HBV)
Genome structure

144156.jpg

Hepatitis B Virus (HBV)

Viral structure

Medium urfoce prolein
{$ + Pre$2)

Loege surface protein

(S + PreS2 # PreS1)

H BSAg — surface

antigen
HB eAg — enhanced
DNA . .
infectivity
HBCAQ -core
antigen

Polymerase [P]

fijen 22
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Hepatitis B Virus (HBV)
Clinical symptoms

* acute illness

* history of blood
administration

* incubation period
2-6 months

* long lasting infection

 switch to chronicity
in 5-10% ‘ ‘

,, sgcd=gcad=riagd
. . . wr om62F2013%2F08%2F cirrhosis
He atlc f|brOS|S mi& Jaye. clloss /\THY( oAWEDVII=bv.53890372,0.0G E&psig= /rr;\( w(a 5VNjxajKUy5GPUOYNHCYVqAtQ&ust

- p Tlae151354397409

Hepatitis B Virus (HBV)
Geographic distribution

About 350 millions
of HBV carriers

HBsAg prevalence

worldwide i [
¢ B 2%-7% = intermediate
/ <2% = low
* For multiple i of p ot hepatitis B surface antigen (HBsAg), a marker of chromc HBYV infection, are based on limited data
and might not reflect current p in that have i hepatitis B 1. In addition, HBsAg prevalence might

vary within countries by subpopulatlon and locality.
Source: CDC. Travelers' health; yellow book. Atlanta, GA: US Department of Health and Human Services, CDC; 2008, Avallable athttpz/mwwwn.cde.gov/
travekyellowbookchd-HepB.aspx. hitp:/fimg.medscap 750/figure. png
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VIRAL HEPATITIS B
IN THE WORLD 257m

21m GLOBAL

EASTERN
MEDITERRANEAN

39m

SOUTH-EAST ASIA

7' WESTERN PACIFIC

b

\C

60m

AFRICA ,
(7R, World Health
@‘%Iy‘y Organization

2017 T

Hepatitis B Virus (HBV)
Diagnostic markers

Antibodies

anti HBs
— in convalescence
— after vaccination

Antigens

HBs Ag

— high amounts

— in acute and chronic
— sign of carrier

* HBe Ag a—n;[rll I:an(\a/aIescence
— marker of acute and _
active infection * anti HBc
- DNA — lifelong evidence of
— Qualitative infection

— Quantitative
(treatment monitoring)

fijen 22
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Hepatitis B Virus (HBV)
Antibody response

Acute Hepatitis B Diagnostic Profile

Incubation Acute Infection Early Recovery Recovery
Duration (Average (2 weeks-3 months) (3-6 months) (6-12 months), (Years)
8-13 weeks)

anti-Hch Total

I Symptoms |

HBsAg— anti-HBs

|
anti-HBe

Relative Concentration

a Learning Guide
Hepatitis

Hepatitis B Virus (HBV)
Antibody response

Progression to Chronic HBV Infection Typical Serologic Course

Duration Acute Infection Chronic Infection
(6 Months) (Years)
“MHBeAg Nanti-HBe
HBsAg—

N Total anti-HBc

Titer

0 4 8 12 16 20 24 28 32 36 52
Weeks after exposure Years

a Learning Guide
Hepatitis
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* Immunotherapy
with interferon

» Virostatics
(lamivudine,
adefovir)

* Vaccine
— Engerix..

* Hyperimmune
globuline (HBIG)

ALT

BUT...

Hepatitis B Virus (HBV)
Therapy and prevention

Interferon a2a — Peg-INF a2a

Time

http: GIF

Entry inhibitors:
&.g. Myrcludex, ezetimibe,
cyclosporine derivatives...

Hepatitis B Virus (HBV) New therapy

Entry via
NTCP

s’

DAA Uncoating,
transport
to nucleus

inhibitors of viral entry
new polymerase
inhibitors

capsid and assembly
inhibitors

virus release blockers

disruptors of cccDNA
formation and
transcription

Agents enhancing anti-

IR Hepatocyte
HBV specific immune

~
4 U
% : Integration 4

by Regulation of

SIRNA: CpAM: NuC:
eg ALNHBV, || o NVR 3778, || o0, TAF (GS7340),
TKM-HBV, AT-130, AGX-1009,
ARC-520/521, | | BAY41-4119, CMX-157,
Isis HBV rx GLS4... besifovir,.
Translation Encapsidation
R Reverse
A A j| transcription

Formation

ost-gene
expression

CccDNA —_

> cocDNA/

minichromosome
CCeDNA:
29, CRISPRICas IFN-o, |
LT-p, sulfonamides, HDAC
inhibitors...

/A HBe
Ny

o

-) strand

: synihesis (4) s(rand\‘
\ Synthesis
Y
HBx, HBc
> VA \

N
virion |1 .
assembly

HBs, HBe

Recycling o
of nucleocapsid, o HBeAg

Secretion of
HBoAg

& 7
Assombly and Ve
secretion of
poy
Inhibitors of £
HBs releasa: 4
0. Rep2129 Nesiaa?

HBsAg particles

responses o eote

including TLR agonists /73

checkpoint inhibitors “x\ J |

therapeutic vaccines )\
3 )

2

Adaptive immune
responses

Immune modulation:

- PRR agonist or immune-stimulator: »

e.g. GS9620, TLR8-L, SB89200, CYT107,
INO1800

- PD1/PDL1 or CTL4A inhibitors:

e.g. Nivolumab, Pidilizumab, MEDI-4736,
Lambrolizumab, MPDL3280A, AMP-224

- Therapeutic vaccine:

e.9. TG-1050, GS4774, DV601, Altravax HBV,

Chimigen

MDSC

NK cells

N -

Innate responses

Journal of Hepatology 2016 vol. 64 | S117-5131

en’'22

34



SS RNA Virus (uncultivateable)

Flavivirus e
6 types and about

40 subtypes

Sensitive to

environmental conditior

Blood and sexually
transmitted

Human restricted
pathogen

Hepatitis C Virus (HCV)
Genome structure

9600 nt bases

Gene encoding precursor polyprotein

) s | '| R |l

Structural proteins non-stnljlctural proteins

p22 gp35 gp70 p7 p23 p70 p8 p27 p56/58 p68

[€] L] [E2] [nsa] [ns2][ns3 [[wsaa]nsas]wssa]jnsss]

v ¥ ‘ '
co-factors
protea RNA polymerase

V -
Envelope
glycoproteins ‘ RNA helicase .
interferon
nucleocapsid transr:l;r:il:‘rane isting
P protein

‘‘‘‘‘‘

fijen 22
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Hepatitis C Virus (HCV)
Clinical symptoms

« discreet start of iliness
¢ often unicteric form 60-70%

* incubation period 2-7 wks (2-26
wks)

* long lasting infection
* switch to chronicity up to 80%

— Hepatic fibrosis with progression to carcinoma

HEALTHY LIVER FIBROTIC LIVER CIRRHOTIC LIVE LIVER CANCER

A healthy liver is able to perform  Continuous inflammation of the Extensive scarring can block Hepatitis C is a leading cause of
its normal functions effectively, liver caused by hepatitis C can the flow of blood through the liver cancer - the formation of a
@.g. aiding digestion and lead to fibrosis - the formation liver and cause liver function to malignant tumour in the liver.
breaking down harmful drugs of scar tissue within the liver. deteriorate over time - this is

and poisons. called cirrhosis.

hitp//healthandlovepage com/wp-content/nuploads/2014/07/Progress-af-l iver-Damage jng

Hepatitis C Virus (HCV)
Geographic distribution

Canaca Gnone Gogdom

.. 9Pl

— o gum, e _ 201
OO v Dy
" S5

About 170 millions of HCV carriers worldwide
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VIRAL HEPATITIS C
IN THE WORLD 71m

15m GLOBAL

EASTERN
MEDITERRANEAN

10m

SOUTH-EAST ASIA

14m

EUROPE

10m

AFRICA

RNA

— Qualitative or quantitative

Hepatitis C Virus (HCV)
Diagnostics

* Antibody detection
anti-HCV (ELISA)

— in infection and
convalescence

(treatment monitoring)

— <3 months
Symptoms +/- ﬁm

HCV RNA .
. Serologic Pattern
£ of Acute HCV
(T Infection Wlth
Progression to
Chronic Infection
Normal 17
T T T 1 1 1 'l 1 1 1 I
0 1 2 3 4 5 2 3 4
Months Time After Exposure Years a Learning Guide
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* Immunotherapy
with interferon a

* Virostatics
(ribavirine)

 Combined Th. — uncoating
Direct acting AR == nrnn e (&,
antIVIraIS - DAA rsesrg(l:)i'aatgg translation r\:ligzrration

» Differs according
to the type of
HCV

* No Vaccine

Hepatitis C Virus (HCV)
Therapy and prevention

HCV-RNA p
replication @ \\ap

NS5B polymerase
inhibitors (phase Ilb)
Cyclophilin inhibitors (phase 1)

mMiRNA-122 (phase 1)
NSSA inhibitors (phase Il)

CD81 antibodies (preclinical)

Virion frd”ﬁ'- @ @

. "'wg Virion-host Receptor- 200k
receptor mediated %;M%

Host ’Q’%
receptor interaction _‘"‘.’,’,,:t" endocytosis
;}1"—'\’# Virion

® r@’;wal RNA

gusion/ Viral nucleocapsid

and polyprotein
processing

Membranous @ Virion

morphogenesis

NSS5A inhibitors (phase )

010.219-11.jpg

Nucleus

+ Direct acting antivirals
- DAA

— nonstructural proteins 3/4A
(NS3/4A) protease inhibitors (PIs)
telaprevir a boceprevir

— NS5B nucleoside polymerase
inhibitors (NPIs)
grazoprevir, paritaprevir a
simeprevir, sofosbuvir

— NS5B non-nucleoside polymerase
inhibitors (NNPIs)

dasabuvir
— NS5A inhibitors

edipasvir, ombitasvir, elbasvir a
daclatasvir

— In some drugs, there are
fixed combination of
virostatics

Hepatitis C Virus (HCV)
Therapy and prevention

STANDARDNI DIAGNOSTICKY
A TERAPEUTICKY POSTUP
CHRONICKE INFEKCE VIREM
HEPATITIDY C (HCV)

Pracovni skupina pro virové hepatitidy Ceské hepatologické spolecnosti Ceské
1ékaiské spolecnosti Jana Evangelisty Purkyné
Pracovni skupina pro virové hepatitidy Spole¢nosti infekéniho 1ékarstvi Ceské

1ékai'ské spole¢nosti Jana Evangelisty Purkyné

Autofi
Doc. MUDr. Petr Urbinek. CSc

Prof. MUDr. Petr Husa, CSc.

MUDr Jan Sperl. CSc

Doc. MUDr. Stanislav Plitek. Pi.D
Doc. MUDr. Ludék Rozaovsky. CSc.
MUD. Petr Kiimpel

WWw.ces-hep.cz

www.infekce.cz

Datum: 29.10. 2014
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Hepatitis D Virus (HDV)

* ss RNA virus
e 36-43 nm

« HBV dependent virus
(needs HBsAQ)

Hepatitis D Virus (HDV)
Geographic distribution

Prevalence of anti-HDV among HBsAg positive people in the general population

Anti-HDV
prevalence (%)

. <1
1120
12150
[15.1-10.0
[110.1-30.0
[ 30.1-50
I >50

[] Data not available
["] Not applicable

’00 JOURNAL OF
Journal of Hepatology 2020 73523-532DO!: (10.1016/j jhep.2020.04.008) 9O EASL | HEPATOLOGY

fijen 22
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Hepatitis D Virus (HDV)
Clinical symptoms

* Co-infection with HBV; transmission similar
* Incubation period 21-49 days; abrupt start
* More severe clinical course

‘ Symptoms
|ALT Elevated
anti-HBs

IgM anti-HDV

Titer

HDV HNA
HBsAg
Total anti-HDV

Time after Exposure

Hepatitis D Virus (HDV)
Clinical symptoms

« Often chronic HBV super-infection (80%)

| Jaundice|
| /"\ Symptoms Total anti-HDV

IgM anti-HDV
ALT

T/ HDV RNA” ~HBsAg

_/ / IgM anti-HDV

Titer

Time after Exposure

fijen 22
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Hepatitis D Virus (HDV)
Diagnostics

» Antibody detection —
IgM and IgG

Hepatitis D (Delta) Virus
5 antigen HBsAg

Virus Family

Route of
Transmission

Onset

Incubation

Chronicity

Mortality

Hepatitis E Virus (HDV)

[ Hepeviridae

Fecal-oral (especially
contaminated water) \

Usually abrupt NN S T

15 — 60 days,
average 40 days

DL WRTLL N
AL L

None reported

About 1 — 3%,
15 —25% in
pregnant women

=]
—

~
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Hepatitis E Virus (HEV)
Diagnostics

ALT lgG anti-HEV

IgM anti-HEV

Titer

Virus in Stool

Weeks After Exposure

Hepatitis E Virus (HEV)
Geographic distribution

44, “L«Qﬁ\""’\( X

Ocean

Iisdian
Ocean

{(confiemed HEV infacton in <25%
of sporades non-A, non-8 hepatiss)

[ | NotEndemic

HepatitisE_sml.jpg

fijen 22
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A Reported extrahepatic organ
ife ions in the of
hepatitis E virus infection

B Possible mechanisms of
extrahepatic symptoms
in the context of HEV replication

HEV extrahepatic manifestation

C Possible mechanisms of
neurological manifestations
in the absence of HEV replication

Meningitis
Thyroiditis

Neuralgic
amyotrophy

Cryoglobulinemia
Myocarditis

Pancreatitis

Glomerulonephritis

Molecular mimicry — autoimmune diseases

s Enveloped viruses
in the periphereal

* blood
2

@.iﬁ

Hepa!ocyle Kldney cell

. ®
E 3 N
\
Noional bl Langerhans cell

T cell/macrophage
mediated cell lysis

Lymphoma/
thrombocytopenia
Arthralgia/
myalgia
Guillain-Barré Macrophage Plasma cell
syndrome RS oy Se 4-\ CD8+ /ﬁ%
O
@ © o
! _\“ %
e® Dendritic cell 5 ce"f
el
Lﬁﬂcmﬁ'ﬁﬁ %" CY‘UK'"SS presenting

o %% EW (112,16, 1L-12)  antigens

Pischke et al. Hepatitis E virus: Infection beyond the liver? Journal of Hepatology 2017 vol. 66 j 1082-1095

Hepatitis E Virus (HEV)

Patients Seroprevalence of P lence of fulmi Mortality
Study site (n) HEV infection (%) liver failure (%) rate (%) References
North India 127 58 58 45 (Jaiswal, Jain, Naik, Soni, & Chitnis, 2001)
North India 60 37 64 64 (Singh et al., 2003)
North India 76 86 &9 55 (Khuroo & Kamili, 2003)
North India 97 474 75 391 (Beniwal, Kumar, Kar, Jilani, & Sharma, 2003)
Ethiopia 32 59 - 42 (Tsega, Krawczynski, Hansson, & Nordenfelt,

1993)

North India 65 45 32 73 (Kumar, Beniwal, Kar, Sharma, & Murthy, 2004)
North India 220 60 55 41 (Patra, Kumar, Trivedi, Puri, Sarin, 2007)
North India 61 58 50 57 (Saravanabalaji et al., 2009)
Egypt 2428 84.3 0 o (Stoszek et al., 2006)
South India 115 75 34 3.4 (Rasheeda, Navaneethan, Jayanthi, 2008)

Shata et al. Viral hepatitis in pregnancy J Viral Hepat. 2022;29:844-861
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Hepatitis E Virus (HEV)

0.104 FIGURE 2 HEV vaccine
Placebo
B
-
3
x
b
= 0.05
=
=
E
3
Vaccine
— .
J— s
ow T T T T T T T T T 1
0 100 200 300 400 500 600 700 800 9S00 1000
Days after First Dose
No. at Risk
Placebo 1000 985 970 944 901 851 807 775 539 0
Vaccine 1000 986 972 948 924 905 864 851 577 2
Shata et al. Viral hepatitis in pregnancy J Viral Hepat. 2022;29:844-861.

Character

Classification
Genome

Envelop

Spread

Course in pregnancy

Maternal to child transmission (MTCT)
Caesarian section recommendation
Breastfeeding

Vertical transmission

Complications

Treatment

Prevention

Hepatitis E Virus (HEV

Hepatitis A (HAV)

Picornaviridae

RNA(+)

No

Feca-oral/sexual

Benign/self- limiting

(++)

No

Yes

Rare

Rare preterm/foetal liver
injury

Post-exposure.
praphylaxis 136

HAV vaccine

Hepatitis B (HBV)

Hepadnaviridae

DNA

Lipid envelop

Parenteral/sexual

acute/chronic

(#+4)

No

Yes

30%

Preterm delivery/chronic
HBV

Monitor/assesses for anti-
viral treatment

HBV vaccine

Hepatitis C (HCV) Hepatitis E (HEV)
Flaviviridae Hepeviridae
RNA (+) RINA (+)
Lipid envelop No
Feco-aral A

acute/chronic

(5]

Rare

Anti-viral therapy after
delivery

No vaccine available

Acute/fulminant 20% mortality
(4]

May be

No

50%

Preterm delivery/stillbirth/infant
mortality

Supportive care

Vaccine is available but not FDA
approved yet

Hepatitis D (HDV)
Deltaviridae

RNA(-)

Lipid envelop from HBV
Parenteral/sexual
coinfection with HBY
=

No

Yes

Rare

Require HBV coinfection

Monitor/assesses for anti-
tment

viral tre

HBV vaccine

Shata et al. Viral hepatitis in pregnancy J Viral Hepat. 2022;29:844-861
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* RNA viry similar to HCV
(Flavivirus- genus Pegivirus)

» several types
+ different HGV and GBV (A-
* Blood transmission

+ Also in health population
+ Patogenic likely GBV-C

+ Diagnostics mainly PCR
(Antibody non reliable)

http:/Awww.prn.orglimages/uploads/gbv-c_3d_high.jpg

@ " Envelope Glycoprotein(E2)

Estimated
number of  Mode of Typical clinical
Vi ons  transmssion _ signasymptoms "1ur sty Diagnosis  Treatment Prevention
worldwide
Hepabis Limillion  Fecaloralroute  Many Asymptomatic.self-  Hepatitis A Supportive care, post-  Sentation
A anmually asymptomatic. Mot Limited iliness, prolonged IeM exposure vaccnation efforts
with non-specfic  cholestasts, relapsing, and HAV smmmno- vaccnation
symptoms of fulminant hepatiis (very globulin
fatigue, nausea,  are)
vomitimng, anorexia L
Hepatitis
Hopatits 257aullion  Vertical Acute: non-specific  Infoction at birth: chronse  Past Nucleot(s)ide roverse  HEV vaccine
E chronic HEV  transmizsion cymptoms (fatiguo,  HEV infoction (unmune  infection.  transcriptace (unsversal
infoctions (comon for nausen. vomiting,  tolerance, imanne HEsAg inhibitors (entecavir,  vaccination .
(WHO 2017  chonic HEV): ancrexia, jaundice);  clearance, mactive negative,  tenofovir): interferon  recommended
Giobl  IDUblood  choomicofen  camiermeactivabion).  HBaAb atbuth) HEIG O V e rV I eW
Hepatits  product asymptomatic. can  Eventual progreszion to posative, i select cases
Report) transfusions, sexual - progress to cischois  cierhosis and HCC: HEcA
contact (common  and HCC infoction in adulthood: > postive,
for acute HEV) 95% cloarance HEoAb +/-;
curront
snfection
HBsAg
postive.
HEsAb
negative,
HEcAb
positive,
HEeAb +/-
Hepatits 71 mllion  Direct blood strewm  Typically s HCV Direct acting Widespread
c (WHO 2017  inoculation (IVDU,  asymptomatic wntil antibody.  antvirals “creening
Global wncogulated currhosss develops HCV RNA ettorts
Hopatitis tattoos piercings, progeesa to cushosss and  viral load
Roport) blood transfusion HCC
and organ
transplants)
Hepatitia 12nmullion  Semilar to Hepatitis - Non-specific P’ HDVISM  H e Hepatitis B
D cases B(IVDU,blood  symptoms of of HDV and HEV: rare  (acute), HDV vaccmation
anmually,  product fatigue, nauses,  fulsmunant hepatstis, 156G (chronic)
45% of transfusions, sexual vomiting, anorexia.  wsually complate
HEV- contact) jaundico recovery: superinfoction
imfected on chronic HEV:
individuals accellerated progression
of chronic HEV
Hepatitis 20million  Genotypes 1and 2 Commenly Acute selitimited . HEVISM  Chromicinfection:  Genotypes 1
E acute Fecaloral route:  asymptomatic majority of cases, severe  (acule), HEV  decrease smumunosup-  and 2
imfections  genolypes 3and & prodromal fhulike i pregnant women:  15G (chronic)  pression. ribavirin  Sanutation
(The Global  Zoonotic, contam-  symptoms, nausea.  chrons hepatitis i efforts, vaccine
Burdenof  inated meat vomiting, anorexia,  smvunocompromised available in
Hepatitis E fatigue followed by hosts China
Virus jaundsce
Genotypes 1
and2in
2005)
Hepatitia 15% Direct blood stream Not well-described.  Not well described. HepatitisG  None None
(3 worldwide  inoculation (IVDU,  likely asymptomatic  Unlikely to cause RNA: not
ted chnucally sgnubicant currently
tattoos  piercings, hepatitis in humans used
ﬁ:{:';:‘“h'“"“ heicaty. Odenwald MA et al. The ABCs of Viral Hepatitis World
T J Gastroenterol 2022 _April 14: 28(14): 1405-1429
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DNA virus

Uncertain pathogenity
Blood transmission
Also in health population

Diagnostics only PCR

* From exotic

Other viruses associated with
hepatitis/hepatopathy

CMV
EBV (hepatopathy)

o / i
adenovirus =

enterovirus ¢ ¢
Influenza

viruses —yellow
fever virus, 3
dengue fever virgs :

and more...

fijen 22
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