Az immunologia
alapjail

Veleszuletett és szerzett immunhianyos
allapotok



Immundeficienciak csoportositasa

l. Veleszuletett

1)
2)
3)
4)
S)

Fagocita deficienciak

Komplement deficienciak

Sulyos kombinalt immunhianyos szindroma (SCID)
T - sejt deficienciak

B - sejt deficienciak

Il. Szerzett

1)

2)
3)
4)

o)
6)
7)

Rosszindulatl megbetegedések (tumorok, kulonosen a
verképzés megbetegedései)

Szisztémas beteqgségek (autoimmun betegségek, sarkoidozis)
Fertozo beteqségek/AIDS

Gyoqgyszer altal okozott immunszupresszio (pl.: autoimmun
betegséqgek, transzplantacio)

Sugar szindroma
Hianyos taplalkozas
Egés




Altalanos klinikai tiinetek

Ismétlodo infekciok

Bor és nyalkahartya gyulladas
Kronikus hasmenés
Faradékonysag
Hepato-splenomegalia
Autoimmunitas

Kronikus osteomyelitis



Diagnosztika

Anamneézis, kulonos tekintettel az infekciokra
Csaladi anamnézis az orokletes defektusok miatt
Testmagassag, testsuly és a gyermek fejlodése
Védooltasokra adott valasz

Labordiagnosztika:

T-, B -, NK-sejt-funkcidk, neutropfil-funkcidtesztek,
komplement- assayk

Genetikai hattér



Immundeficienciak csoportjai

Velesziiletett
immunitas
deficienciai

B - sejt

deficienciak

T- és B - sejt
deficienciak

T - sejt

deficienciak
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Leggyakrabban elofordulo deficienciak a
veleszuletett immunvalaszban

Granulocita/monocita granulum- defektusok

 Intracellularis killing defektusok

 Kemotaxis, adhézié zavarok (LAD)

 PAMP/TLR- defektusok

* NK- sejt zavarok

« Komplement-deficiencia



l. Veleszuletett immundeficienciak

Az adaptiv immunrendszer deficienciai



- Altalaban recesziven 6roklédé betegségek
* X —hez kotottek

X —hez kotott kronikus granulomatézis (CGD)
)

Properdinhiany
Wiskott-Aldrich szindrome (WAS)
CD43-hoz kotott adhézios zavar

X-hez kotott SCID (severe combined
iImmune deficiency)

X-hez kotott agammaglobulinémia (XLA)
Btk- hiany, blokkol Ig-kénnyii lanc
génatrendezédés

X-hez kotott hyper-lgM-Szindréma (XHM)

q




Sulyos kombinalt immunhianyos
szindréoma (SCID)

T- és B-sejt defektus

A 3-6 honapos korban magasabb hajlam a
fertozésekre

A legutak, a gasztointesztinalis rendszer
és a bor is érintett

Sem a timusz, sem nyirokcsomok, sem
mandulak nem mutathatok Ki



SCID hattere

*ADA - hiany (adenozindezaminaz)
*PNP - hiany (purinnukleotidfoszforilaz)

» X-hez kotott defektus — a citokin receptorok kozos
gamma lancanak defektusa (IL-2, IL-4, IL-7, IL-9, IL-
15)

* Autoszomalis SCID — hibas DNS repair
* RAG-1-, RAG-2- deficiencia (Omenn’s szindroma)

« ZAP-70- deficiencia



(A) (B) ~ .

Normal

vy b :
Figure 1 Lymph node of 2 +/? control has numerous, prominent follicles with germinal centers
(A, B) while the scid/scid littermate has only a small, rudimentary lymph node consisting
P . z




KiDS-22q11_,

DiGeorge- szindréma

A 3.és 4. garattasak fejlodési
rendellenessége

A timuszepithél fejlodési rendellenessége

Egyéb szervek pl. mellékpajzsmirigy
fejlodesi rendellenessége

zavart T-sejt erés

T- dependens antitesttermelés hianya
Cellularis immunvalasz hianya

,Nude” egérmodell



B-sejt deficienciak

polyszacharidburkos baktériumok
Peldak:

> Véaltoz6é immunhifdny — MHC-kapcsolt, IgA- és 1gG termelés
Zavara

> X-kromoszomahoz kapcsolt agamraglobulinémia (Bruton) —a
Btk tyrosin kinaz hianya, B-sejt érés zavara (Pre-B-sejt
stadium)

> X-kromoszomahoz Kapcsolt hyper-IgM-szindroma —

CD40- Ligandum képzédés zavara, Nincs izotipusvaltas

> Szelektlv lgA-hidny — MHC-kapcsolt, nincs IgA-termelés,
léguti fertézések, Gyakorisag: 1/400!



Il. Szerzett immundeficienciak




Szerzett immundeficienciak

 Karosodott immunfunkcio az élet soran
kialakult rendellenességek miatt (nem
genetikai)

Az immunszupresszio valamely betegség
szovodménye
VAGY

* Iatrogén immunszupresszio valamely betegség
kezelésének szovodményekeént



People living with HIV

New HIV Infections
({total)

New HIV infections
(aged 15+)

New infections
{(aged 0—14)

AlDS-related deaths

People accessing
treatment

Resources available for
HIV (low- and middle-
income countries)

Epidemiolégia (WHO)

2000 2005 2010 2011 2012 2013 2014 2015/(2016%)
28.9 million 31.8 million 33.3 million 33.9 million 34.5 million 35.2 million 35.9 million 36.7 million
[26.5 million— | [29.4 million— | [30.8 million— | [31.4 million— | [31.9 million— | [32.6 million— | [33.3 million— | [34.0 million—
31.7 million] 345 million] 36.1 million] 36.7 million] 37.4 million] 38.1 million] 38.9 million] 39.8 million]
3.2 million 2.5 million 2.2 million 2.2 million 2.2 million 2.1 million 2.1 millien 2.1 millien
[2.9 million— [2.3 million— [2.0 million— [1.9 million— [1.9 million— [1.9 million— [1.9 million— [1.8 million—
3.5 million] 2.8 million] 2.5 million] 2.5 million] 2.4 million] 2.4 million] 2.4 million] 2.4 million]
2.7 million 2.1 million 1.9 millien 1.9 millien 1.9 million 1.9 million 1.9 millien 1.9 million
[2.5 million— [1.9 million— [1.7 million— [1.7 million— [1.7 million— [1.7 million— [1.7 million— [1.7 million—
3.0 million] 2.3 million] 2.1 million] 2.2 million] 2.2 million] 2.2 million] 2.2 million] 2.2 million]
490 000 450 000 290 000 270 000 230 000 200 000 160 000 150 000
[430 D00- [390 D00- [250 000- [220 D00- [190 000- [160 000- [130 000— [110 000—
560 000] 510 000] 350 000] 330 000] 250 000] 250 000] 220 000] 190 000]
1.5 million 2.0 million 1.5 million 1.4 million 1.4 million 1.3 million 1.2 million 1.1 million
[1.3 million— [1.7 million— [1.3 million— [1.2 million— [1.2 million— [1.1 million— [990 000- [940 000-
1.8 million] 2 3 million] 1.7 million] 1.7 million] 1.6 million] 1.5 million] 1.4 million] 1.3 million]
18.2 million
[16.1 million—
19.0 million]
770 000 2.2 million 7.5 million 9.1 million 11 million 13 million 15 million (*June 2016)
[580 D00— [1.9 million— [6.6 million— [8.0 million— [9.6 million— [11.4 million— | [13.2 million— N
800 000] 2.2 million] 7.8 million] 9.5 million] 11.4 million] 135 milion] | 15.6 milion] | 17 million
[15.0 million—
17.7 million]
(end 2015)
4.8 billion 9.4 billion 15.9 billion 18.3 billion 19.5 billion 19.6 billion 19.2 billion 19 billion

37.9
million

N

160.000

770.000

23.3
million

19 billion



Regionalis statisztika (WHO - 2018 Dec)

Regional HIV and AIDS statistics and features | 2018

Adults and children
living with HIV

Adults and children
newly infected with HIV

Adult and child
deaths due to AIDS

i 20.6 million 800 000 310 000

Eastern and southem Africa [18.2 million—22.2 millien] [620 DO0-1.0 million] [230 D00—£00 D0O)
: 5.0 million 280 000 160 000

Western and central Africa [4.0 million—8.3 million] [120 000420 000] [110 D0-230 DOO]
i ; 240000 20000 8400
Middle East and North Africa [160 DOD-320 00O] [B500-40 000] [4200-14 DO
: - 5.9 million 310 000 200000
Asia and the Pacific [5.1 million—7.1 million] 270 000-350 000] [160 D00-280 D0Q)
: : 1.9 million 100 000 35 000
Latin America [1.6 million—2 4 million) [79 000130 000] [25 0D0—46 DOD]
: 340 000 16 000 6700
Caribbean [280 DO0-320 D00) [11 DOD-24 0OC] [5100-2100]
: 1.7 million 150 000 38 000

Eastern Europe and central Asia [1.5 million—1.8 million] [140 000150 000] [28 DOD-43 D00}
Western and central Europe and 2 2 million 68 000 13 000
North America [1.8 million—2.4 million] [58 DO0-77 000} [8400-18 0OO]
37 .9 million 1.7 million 770 000

TOTAL

[32.7 million—24.0 million]

[1.4 million—2.2 millicn]

(570 000—1.1 million]



Regionalis epidemiologia

// r il = ,

e

keine Daten/Mo data

<0.1%
0,1-0.,5 %
0.5-1%
- o 1-5 % s
(&) UNAIDS e 5-15 % {lag)y World Health
R woe W R Urganlzatlﬂn

pL Sk 15-50 %

JONT URITED RATIONS PROGRAMME SN HIV/iAIDE



HIV

e Lentivirus

 Hosszutavu latens fertozésre képes
« Két szubtipus : HIV-1 (gyakori), HIV-2 (ritkabb)

genome

reverse
transcriptase

:

Figure 11-21 Immunobiology, 6/e. (© Garland Science 2005)



A HIV virus felépitéese

pi17
matrix

Reverse
transcriptase

_— Protease
: Integrase

T lymphocyte
surface

© Elsevier 2005. Abbas & Lichtman: Cellular and Molecular Immunoloagy 5e www.studentconsult.com



HIV receptorok
e CD4 -gp1l20

 Kemokin receptorok (ez idaig 7 kulonbozo
kemokin receptorrél derult ki, hogy HIV
koreceptor)
— CXCRA4 - T sejt trophikus virus gp120 fehérje
— CCR5 - makrofag trophikus virus gp120 fehérje

Kettds trophizmussal biré virus mindkett6hoz kotodik

« DC-SIGN: dendritic cell specific intercellular
adhesion molecule 3 (ICAM-3) grabbing non-
integrin (a HIV virus DC-SIGN-hoz kétédése nem
eredmeényezi a virus sejtbhe jutasat)



A DC-k avagy a ,,trojai falo”
szerepe a HIV-fertdozésben

Intraepithelial dendritic cells
bind HIV using DC-SIGN

HIV is internalized into
early endosomes

Dendritic cells that have
migrated to lymph nodes
transfer HIV to CD4 T cells

I Dic) Al

O

s

1

Figure 11-22 Immunobiology, 6/e. (© Garland Science 2005)




A HIV genomja

——fi

Integration of viral DNA into host cell genome; binding site for host transcription factors
Nucleocapsid core and matrix proteins
Reverse transcriptase, protease, integrase, and ribonuclease

env | Viral coat proteins (gp120 and gp41) mediating CD4 and chemokine receptor binding and
membrane fusion

vif | Enhances infectivity of viral particles
vpr | Promotes nuclear import of viral DNA; G, cell cycle arrest
W&l Required for elongation of viral transcripts

rev | Promotes nuclear export of incompletely spliced or unspliced viral RNAs

Down-regulates host cell CD4 expression and enhances release of virus from cells

Down-regulates host cell CD4 expression and enhances release of virus from cells;
down-regulates host cell class | MHC expression

© Elsevier 2005. Abbas & Lichtman: Cellular and Molecular Immunology 5e www.studentconsult.com



A HIV életciklusa I.

—
Chemokine -7

receptor

HIV

membrane

gpé1

T cell

membrane

CCRS/
CXCR4

2 ;,004

|\ Hostcell
. membrane
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|
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HIV gp120 binds
to T cell CD4

Conformational change

in 3p120 promotes
binding to chemokine
receptor

Conformational change
in gp41 exposes fusion
peptide, which inserts
into T cell membrane

Fusion of viral and
cell membranes

© Elsevier 2005. Abbas & Lichtman: Cellular and Molecular Immunology 5e www.studentconsult.com




A HIV életciklusa ll

Virion binding
to CD4 and
chemokine
r r .
oeapio Fusion of HIV
membrane with cell
membrane; entry
of viral genome
into cytoplasm
[ - ™
g ﬂ 0 o Cytokine
|
Chemokine / f )r
CD4 / g .
receptor HIV RNA ‘ “’| ”
genome || '
Be0655 AT Cytoplasm Expression of
; - ' gp120/gp41
transcriptase— ' 2 on cell surface;
mediated synthesis o ; £\ ; ’
of proviral DNA . : budding of
p RROY A mature virion
. /' | Cytokine activation =
- N of cell; transcription &
Integration of ‘ ‘K\ of HIV genome;
provirus into / » transport of spliced HIV core <
cell genome L and unspliced RNAs| .\ structure ’
; to cytoplasm /
/ N\ = Synthesis of HIV \
. : | proteins; assembly \
HIVDNA = o i =g Y 2. e | of virion core structure
provirus HIV RNA ™= > . .
Nucleus transcript R e
HIV proteins
© Elsevier 2005. Abbas & Lichtman: Cellular and Molecular Immunology 5e www.studentconsult.com



http://upload.wikimedia.org/wikipedia/commons/f/fb/Virus_infecting_lymphocytes.gif
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A HIV-el szembeni humoralis
és cellularis immunvalasz

{B)
2/

Anti-envelope
anﬁ?ody

S e

" ~Anti-p24
' antibody

/
CTLs specific
for HIV peptides

~Viral particles

,,"' in plasma
036 912 2 4 6 8 1012 14 16
Weeks Years

© Elsevier 2005. Abbas & Lichtman: Cellular and Molecular Immunology 5e www.studentconsult.com



Klinikai kategoriak

CD4+ T sejt szam A B C
> 500/l Al Bl
200 - 499/ul A2 B2

< 200/nl



AIDS komplik

Opportunista fertézések:
« Parazitak: Toxoplasma,

F =

acioi

Cryptosporidium,Leishmania, Microsporidium
* Bakterériumok: Mycobaktérium torzsek,

Salmonella torzsek
* Virusok: HSV, CMYV, VZV

Tumorok:
Kaposi-szarkéma

Non-Hodgkin-limfémak
EBV-pozitiv Burkitt limféma
az agy primer limfomai

Main symptoms of

AIDS

Neurologic , -

- Encephalitis

- Meningitis f -
A

Eyes
- Retinitis

-
M

Lungs

- Pneumocystis
pheumonia

- Tuberculosis
(multiple organs)

- Tumors

Skin
- Tumors

Gastrointestinal
- Esophagitis

- Chronic diarrhea
- Tumors J



http://upload.wikimedia.org/wikipedia/commons/6/6b/Symptoms_of_AIDS.svg

Jelenlegi terapias megkozelitések
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I TABLE 19-5 S0ME ANTI-HIV DRUGS IN CLINICAL USE

Cieneric name (other names) Typical dosage Some potential side effects

Reverse transcriptase inhibitors: Nucleoside analog

Didanosine { Videx, ddl) 2 pills, 2 times a day on Mausea, diarrhea, pancreatic inflammation,
empty stomach peripheral nenropathy

Lamivudine {Epivir, 3TC) 1 pill, 2 times a day Usually none

Stavudine {Zerit, d4T) 1 pill, 2 times a day Peripheral neuropathy

Zalcitabine (HIVID, ddC) 1 pill, 3 times a day Peripheral neuropathy, mouth inflammation,
pancreatic inflammation

Zidovudine (Retrovir, AZT) 1 pill, 2 times a day Nausea, headache, anemia, neutropenia {reduced
levels of neutrophil white blood cells), weakness,
insomnia

Pill containing lamivudine 1 pill, 2 times a day Same as for zidovudine

and zidovudine [Combivir)

Reverse transcriptase inhibitors: Nonnucleoside analogues

Delavirdine (Rescriptor) 4 pills, 3 times a day Rash, headache, hepatitis
(mixed into water);
not within an hour of
antacids or didanosine

Nevirapine {Viramune 1 pill, 2 times a day Rash, hepatitis
Protease inhibitors
Indinavir {Crixivan) 2 pills, 3 times a day on Kidney stones, nausea, headache, blurred vision,
empty stomach ar with dizziness, rash, metallic taste in mouth, abnormal
a low-fat snack and distribution of fat, elevated triglyceride and
not within 2 hours cholesterol levels, glucose intolerance
of didanosine
Nelfinavir ( Viracept) 3 pills, 3 times a day Driarrhea, abnormal distribution of fat, elevated
with some food triglvceride and cholesterol levels, glucose
intolerance
Ritonavir {MNorvir) & pills, 2 times a day Nausea, vomiting, diarrhea, abdominal pain,
ior 4 pills, 2 times a headache, prickling sensation in skin, hepatitis,
day if taken with weakness, abnormal distribution of fat, elevated
saquinavir) with food triglyceride and cholesterol levels, glucose
and not within 2 intolerance
hours of didanosine
Saquinavir {Invirase, & pills, 3 times a day MNausea, diarrhea, headache, abnormal distribution
a hard-gel capsule; tor 2 pills, 2 times a day of fat, elevated triglyceride and cholesterol
Fartavase, a soft- if taken with ritonavir) levels, glucose intolerance
el capsule) with a large meal

SOURCE: G Bartlett and BRI Moore, 1998, Improving HIV therapy, Soi A 27901 70:87.

HO NS

N=N=N
Azithothymidin (AZT)



http://upload.wikimedia.org/wikipedia/commons/3/32/Zidovudine.svg

Antiretroviralis terapia (2002-2009)

I North Africa and the Middle East I East, South and South-East Asia
Europe and Central Asia B Latin America and the Caribbean I Sub-Saharan Africa

Millions

End 2002 End 2003 End 2004 End 2005 End 2006 End 2007 End 2008 End 2009

UNAIDSE & v«',%u World Health
o e WV Organization
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A kemokinreceptorok ligandjai
megakadalyozzak a célsejtek HIV fert6zését

M-tropic HIV

T-tropic HIV

2 31(61 i &

¥

Cell

membrane
Entry of M-tropic Entry of Entry of T-tropic Entry of
HIV strains M-tropic HIV strains HIV strains T-tropic HIV strains

blocked blocked
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http://www.msnbc.msn.com/id/34125838/ns/health-aids/?GT1=43001
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