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International Agency for Research on Cancer
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IARC MONOGRAPHS
HAZARD CLASSIFICATION

GRUP1 S

IARC Level of certainty that a Substances
Group substance can cause cancer evaluated
(typical examples of evidence leading to each group)

CARCINOGENIC TO HUMANS ©08S

Human papillomavirus (HPV)

Higher level : .
of certainty Sufficient evidence for cancer Tobacco smoking, solar radiation, EPStem-Barr virus (EBV)
in humans. consumption of alcoholic beverages
ionizing radiation

Hepatitis C virus (HCV)

Lower level
of certainty

PROBABLY CARCINOGENIC
TO HUMANS
Limited evidence for cancer in humans.

Sufficient evidence in experimental
animals.

T

A0 RUVIANS

Limited evidence in humans.
Less than sufficient evidence in
experimental animals.

Inadequate evidence in humans.
Inadequate evidence in
experimental animals.

S0

Emissions from high-temperature fryi
DDT, consumption of red meat,
night shift work

[ .

4 ,-‘\ irmj
j : Lj‘_;’.__,] fush

\
:
Ly %

—x,

Gasoline engine exhaust, occupation
exposure as a hairdresser or barbe:
lead

Coffee drinking, crude oil,
mercury, paracetamol

This classification does not indicate the level of
risk associated with exposure (risk assessment)

Hepatitis B virus (HBV)

Kaposi sarcoma-associated herpesvirus (KSHV)

Human T-cell lymphotropic virus type 1 (HTLV-1)



[vl Ashinda Hersey Viraldir ! Kanser Yapan Viruslar

International Agency for Research on Cancer

World Healt IARC Monographs Vol. 139 G ; ; \
) World alth > ~ X

&) Organization 2-10 June 2025 Lancet Oncol. Author manuscript; available in PMC: 2025 Dec 26.
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Hepatitis D virus Human cytomegalovirus Merkel cell polyomavirus
2045(25)00403-6 &

. Human cytomegalovirus is &

s herpesvirus, a common vieus
that causes |Zeiony asont
niections,

Carcinogenicity of hepatitis D virus, human cytomegalovirus, and Merkel
cell polyomavirus

hepatoceliular carcinoma 0, 0V * chikihood acute lymphoblastic

" Sufficiont oVidence in humans for 20 ) Umited ovicence in brenans for
7 V" tekaomia ' Margaret R Karagas, John Kaldor, Martin Michaelis, Mazvita M Muchengeti, Dulce Alfaiate, llona Argirion, Xiaohua

Strong mechanissc evidence in
exposed humans and expermental

systems chronic inflammaton sbssesiday Chen, Celso Cunha, Sébastien Hantz, Virve Koljonen, Héléne C Laude, Weng-Onn Lui, Michael M Nevels, Thomas

R O’Brien, Michael E Scheurer, Antoine Touze, Joseph L Wiemels, Lamia Benbrahim-Tallaa, Aline de Conti,

Infections can occur through contact with blood or ¢ 3 Infections are commen durng childhood through
body fuics from pecpie with infection. Estabishment Infectons are common during childhood and mary Close contact Detween humans,

of infoction requires Co-nection with hopatits B virus. occiar betore birth - . Caterina Facchin, Federica Madia, Elisa Pasqual, Roland Wedekind, Inmaculada Aguilera-Buenosvinos, Gary
& E ARV . . 3 . - : . AR
Y/ ‘ ' aﬂ “‘ ’3‘ ‘ e : Clifford, Xiaobei Deng, Rachmad A Dongoran, Sarra Ezzemni, Yue Huang, Eero Suonio, Yue Zhai, Heidi Mattock,
ARC classification (Gros \lary K Schubauer-Berigan ", Andrew T Kunzmann - /

* Haziran 2025’te IARC, hepatit D viriisii ve Merkel hiicreli poliomaviriisi i¢in yeterli kanit bulunmasi nedeniyle bu etkenleri
Grup 1 olarak smiflandirdi

* Sitomegaloviriusii ise cocukluk cag akut lenfoblastik 1osemi ile iligkisine dair sinirh kanit nedeniyle Grup 2B grubuna ald

* HIV onkojenik virislerin etkisini artirarak kansere dolayh katki sagladigindan, IARC ayrica HIV i¢in ayn bir kanserojen

siniflandirma yapmamakta
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* Enfeksiyoz ajanlara atfedilen kanserlerin yaridan fazlasi viral etkenlerle iliskili

* Viral enfeksiyonlar, diinya genelinde her yil yaklasik 1,4 milyon yeni kanser

vakasina atfediliyor

e Tiim insan timorlerinin yaklasik %8’1 viral kaynakhdir

Hepatitis C virus
(7.4%)

(36.3%)

Hepatitis B virus
(16.4%)

HPV
(31.1%)

Total attributable cases: 2 300 000

Indernaticegl Agandy lor Ressarch on Cancar

@

Helicobacter pylori
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* Viral kanserlerin %49’u HPV, %26’s1 HBYV, %11°1 HCYV, %11°i EBV ve %3’1i diger viruslerle iliskilidi

* ASIR degerleri belirgin bolgesel farkhliklar gosterirken, diisiik onleme ve tedavi olanaklari nedeniyle

Asya ve Afrika HPV, HBYV ve HCV acisindan bashca endemik bolgeler

Table 1. The age-standardized global incidence and number of cancer cases attributable to viral infections in 2022, by oncoviruses and geographical

region
Region HPV HBV HCV EBV KSHV HTLV-1

ASIR  NNC ASIR  NNC ASIR  NNC ASIR  NNC ASIR  NNC ASIR  NNC
Africa 300 137,000 46 40,000 2.3 21000 1.1 24,000 2.3 27,000 <500
Latin America and the Caribbean 185 75,000 2.7 23,000 1.1 9700 0.2 8300 0.4 2800 <500
Northern America 14.1 40,000 3.7 26,000 2.6 19000 0.3 5800 0.2 1200 <1000
Europe 17.2 99,000 2.8 48,000 1.9 31000 0.3 12,000 0.2 2700 <1000
Pacific Ocean 154 4400 4.1 2600 1.8 1100 0.4 <500 0.1 <100 <100
Asia 16.1 460,000 5.5 330,000 25 150000 1.8 120,000 0. 2500 2000
Global 185 820,000 39 470,000 20 230000 14 170,000 04 36,000 4000

Data are ASIR per 100, 000 person-years. The number of cases have been rounded to two significant digits. ASIR, age-standardized incidence rate; NNC,
Number of New Cases. “-" represents an incidence too low to calculate. The list of countries for each region or subregion can be found at Cancer today’s data &
methods section (https://gco.iarc.fr/today)

do1:10.1038/s41392-025-02197-9
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Human Papillomavirus
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Genomic features

e E1 binding site

* E2 binding sites

= promoter (p)

- polyadenylation site (polyA)
- Upstream Regulatory Region
-~ Non-Coding Region

ORF type

B oncoprotein

[ accessory oncoprotein
[] replication/release

B structural

* Kanser HPV i1¢in evrimsel avantaj saglamaz

* Onkogenez, viral siireclerin yan triinidir

* Kanser hiicrelerinde viral replikasyon sonlanir

Kanser Yapan Viruslar
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HPV cancer burden by anatomical site, country, and region in 2022

Jingyuan Zhang ¥, Yong Ke 2*, Chi Chen 1*, Zhihao Jiang !, Heng Liu 3, Yanhong Liu “®, Hong Cao 1'®

\_

» Authorinformation * Article notes *» Copyright and License information

Kanser Yapan Viruslar

Incidence New cases :‘ie:;ﬁ: f:t:lri?:led New cases ::;:hﬂ?;m HPVY | New cases :::h:::m HPV F‘-::Lrl d)
infection infection
Lip, oral cavity 359,846 16,763 268,999 11,567 120,847 5196 4.00
Oropharynx 106,400 39,794 86,339 32191 20,061 7503 1.10
Anus 54,306 54,306 24,033 24,033 30,273 30273 054
Larynx 189,191 9460 165,794 8290 23,397 1170 1.90
Vulva 47,336 14,674 0 0 47,336 14,674 0.83
Vagina 18,819 14,679 0 0 18,819 14,679 036
Cervix uteri 662,301 662,301 0 0 662,301 662,301 14.10
Penis 37,700 19.227 37,700 19,227 0 0 0.79
All cancer types related to HPV infection | 1,505,899 | 831,204 582,865 | 95407 923,034 735,796
Mortality rate ] 0
Lip, oral cavity 188,438 8103 130,808 625 57,630 2478 1.90
Oropharynx 52,305 19,562 42,818 16,014 9487 3548 0.53
Anus 22,035 22035 10,874 10,874 11,161 11,161 021
Larynx 103,359 5168 90,384 4519 12,975 649 1.00
Vulva 18,579 5759 0 0 18,579 5759 030
Vagina 8240 6427 0 0 8240 6427 0.15
Cervix uteri 348,874 348,874 0 0 348,874 348874 7.10
Penis 13,738 7006 13,738 7006 0 0 0.28
All cancer types related to HPV infection | 755,568 422,915 288,622 44,038 466,946 378,897

Table 1. Estimated number of cases attributable to HPV infection worldwide in 2022,

« HPYV iliskili kanserlerin ¢cogu servikal
(%75,6), ardindan orofarengeal kanserler

* Vakalarm %88,6’s1 ve oliimlerin %89,6’s1

kadinlar olusturmakta




[vl Ashinda Hersey Viraldir ! Kanser Yapan Viruslar

......

» Sci Rep. 2025 Jul 1;15:21048. doi: 10.1038/541598-025-06700-8 &

g 88 8888

£
b
HPV cancer burden by anatomical site, country, and region in 2022 g —
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Fig. 3. The absolute incidence and mortality growth trends of eight cancers from 2022 to 2045.
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Figurs 1. Comparison of the ten most frequent HPY ICO/IARC Information Centre on HPV and Cancer
oncogenic types in Turkey among women with and
without cervical lesions
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ASI CAGINDA HPV GENOTIPLERI

Journal of the National Cancer Center 5 (2025) 586-592
Contents lists available at ScienceDirect

Journal of the National Cancer Center

journal homepage: www.alsevier.com/locate/jnce

Full Length Article

Ten-year evaluation of HPV vaccine influence on non-vaccine-type-related 1)
cervical infections and precancers in Chinese females: follow-up from a e
randomized control trial

viruses MoPy

Perspective
Update on Effects of the Prophylactic HPV Vaccines on HPV
Type Prevalence and Cervical Pathology
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ASI CAGINDA HPV GENOTIPLERI

The Journal of Infectious Diseases .
11
@AlDOA LIV

Infectious DNseases Society of America b medicine association

Human Papillomavirus Genotype Replacement: Still Too
Early to Tell?

Irene Man,'*" Simopekka Vanska,** Matti Lehtinen,*® and Johannes A. Bogaards'’

'Centre for Infectious Disease Control, National Institute for Public Health and the Environment, Bilthoven, Netherlands, “Department of Biomedical Data Sciences, Leiden University Medical
Center, Leiden, Netherlands, “Infectious Disease Control and Vaccinations, National Institute for Health and Welfare, Helsinki, Finland, “School of Health Sciences, University of Tampere, Finland,
“Department of Laboratory Medicine, Karolinska Institute, Stockhalm, Sweden, “Division of Infections and Cancer Epidemiology, Deutsches Krebsforschungszentrum, Heidelberg, Germany,
‘Department of Epidemiology and Biostatistics, Amsterdam University Medical Center, Vrije Universiteit Amsterdam, Amsterdam, Netherlands

Conclusions

Although postvaccination surveillance thus far is reassuring, it is still
‘00 early to preclude type replacement. Monitoring of NVTs remains
sivotal in gauging population-level impacts of HPV vaccination.
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PLOS ). Pathogens

& OPEN ACCESS ! PEER-REVIEWED

RESEARCH ARTICLE

longitudinal study

Published: March 26, 2020 « https://doi.org/10.1371/journal.ppat. 1008376
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Publish

About

Cervicovaginal microbiome and natural history of HPV in a

Mykhaylo Usyk, Christine P. Zolnik, Philip E. Castle, Carolina Porras, Rolando Herrero, Ana Gradissimo, Paula Gonzalez,
Mahboobeh Safaeian, Mark Schiffman, Robert D. Burk @), Costa Rica HPV Vaccine Trial (CVT) Group

Review @ 6 August 2020

High-Risk Human Papillomavirus and Tobacco Smoke
Interactions in Epithelial Carcinogenesis

Erancisco Aguayo™*’, Juan P. Muiioz®, Francisco Perez-Dominguez®, Diego Carrillo-Beltran®, Carolina Oliva®,
Gloria M. Calaf®5, Rances Blanco* and Daniela Nuiez-Acurio®

' Universidad de Tarapaca, Arica 1000000, Chile
2 Advanced Center for Chronic Diseases (ACCDIS), Facultad de Medicina, Universidad de Chile, Santiago 8330024, Chile
3 Instituto de Alta Investigacion, Universidad de Tarapaca, Arica 1000000, Chile

4 Laboratorio Oncovirologia, Programa de Virologia, Instituto de Ciencias Biomédicas, Facultad de Medicina, Universidad
de Chile, Santiago 8380000, Chile

Show more v

Figure 1. Tobacco smoke cooperates with high-risk human papillomavirus (HR-HPV) for increased DNA damage
in epithelial cells. (A) Tobacco smoke causes E6/E7 oveerexpression and DNA damage in cells harboring HPV
episomal forms, inducing p53 downregulation and potentially promoting viral genome integration [101). (B)
Tobacco smoke promotes EGFR/PI3K/AKT activation inducing AP-1 recruitment to the LCR and activating the HR-
HPV early promoter, thus increasing E6/E7 expression [103]. (C) Both tobacco smoke and E6/E7 oncoproteins
cooperate for increasing genomic instability in infected cells [101,138].
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The effectiveness of HPV vaccination against invasive cervical *, @  81.863 asilanmuis ve 46.357 asillanmamis kadin
cancer and related precancerous lesions: a multinational target |

L] - .
trial emulation study Her kohortta besten az servikal kanser vakasi
Marta Alcalde-Herraiz®, Mike Du®, Aina Sanchez-Parada, Talita Duarte-Salles, Anna Palomar-Cros, Aqustina Giuliodori, Antonella Delmestri, m
Hedvig Marie Egeland Nordeng, Nhung T H Trinh, Saeed Hayati, Daniel Prieto-Alhambra, Marti Catalat, Albert Prats-Uribef . 15 yll Sonraki meta-analitik asl etldnligi’
Summary
Background Human Papillomavirus (HPV) vacdnes prevent HPV infection and related disease. 15 years after the first  Loncet Prim Care 2026, .
s L it st A o o e ey e O CIN2-+'ya karsi %42, konizasyona kars1 %58

We designed a target trial emulation study to estimate the effectiveness of HPV vaccination in preventing invasive Fvbnhed Onfine March 16,

cervical cancer and high-grade precancerous lesions using three primary care databases. :E’I—: I
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Herd effect of human papillomavirus vaccination on
incidence of high-grade cervical lesions: a population-based
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CromaMark 075+

cohort study in Sweden I

Eva Meglic, Alexander Ploner, Mark Clements, Miriam Elfstrom, Jiayao Lei m 0509

Summary

Background Human papillomavirus (HPV) vaccination has substantially reduced the incidence of high-grade cervical  Lancet Public Health 2026,

lesions (HSIL+) among vaccinated individuals. However, indirect effects on unvaccinated populations remain unclear. 13543 20 25 30
We assessed herd effects by examining age-varying HSIL+ incidence among unvaccinated women in Sweden. See Comment page 4 Attained age (years)
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4 Author manuscript

JAMA Pediatr. Author manuscript; available in PMC 2025 December 15.

Published in final edited form as:
JAMA Pediatr. 2025 December 01; 179(12): 1326-1334. doi:10.1001/jamapediatrics.2025.3568.

Real-World Effectiveness and Herd Protection 17 Years After
Human Papillomavirus Vaccine Introduction
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India introduces human papillomavirus vaccination

On Feb 28, 2026, Indian Prime
Minister Narendra Modi unveiled a
national campaign to promote human
papillomavirus (HPV) vaccination
to prevent cervical cancer. During
the 90-day drive, 11.5 million girls
aged 14 years will be administered
the vaccine for free at government-
run health facilities across the
country. “This is the largest free HPV
vaccination campaign in history”,
said WHO Director-General Tedros
Adhanom Ghebreyesus (WHO,
Geneva, Switzerland). After the current
campaign ends, the Indian health
ministry will integrate the HPV vaccine
into the Universal Immunisation
Programme (UIP) and make it available
at government health facilities
during routine immunisation days,

and cost-effectiveness of the vaccine,
the National Technical Advisory Group
on Immunization in June, 2022,
recommended inclusion of the HPV
vaccine in the UIP with a one-time
catch-up dose for girls aged 9-14 years,
followed by its inclusion in the routine
immunisation schedule.

In the present campaign, the single-
dose Gardasil-4 vaccine procured
through Gavi, the Vaccine Alliance,
is being administered. In future,
Cervavac, an Indian vaccine originally
licensed for two-dose administration,
might be used if it is found effective
for single-dose administration in an
ongoing study that ends in 2027.

“For now, Gardasil-4 is seen as
the only viable, immediate solution
for HPV vaccination in India, with

said: “Proper positioning of the vaccine
in the public mind is critical. HPV being
sexvally transmitted, people conflate
it with promiscuity. Communication
should centre around how chronic
infection, while being asymptomatic,
sometimes results in cancer and how
we can now prevent it with a vaccine.”

“Countering misinformation and
overcoming hesitancy by underscoring
the long-term benefits for the youth
of the country is a key component
of our campaign®, Nadda said. “The
vaccination programme is entirely
voluntary, and parental consent is a
must to align with the community
value system and family autonomy”,
he pointed out.

The vaccination drive forms a
part of India’s strategy aimed at

CrsaMart

Published Online

Maxch 12, 2006

hitps Jidon 0rg/10 1016/
$1470-2045(26)00128-2
This online publication has
been corrected. The comected
version first appeared at
thelancet com/oncology on
March 30, 2026

For more on India’s national
campaign to promote HPV
vaccnation see tps /lwaw
pib gov nPreviReloanePage
Hp PRID 22340098009
Ihlang-2

For more on the parliamentary
Investigation see heips /i
org'wp-content/
wploady/2014007/72 pdf

Fot mare on HPV vaccine
introduction in Sickim state
see Vacone 2022,
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Epstein-Barr Virus
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Lytic reactivation

Immune cells

Epithelial cells

Memory B cel|
> comlndl. ) P (.1

Latency lib/Ill Latency lla Latency I/(
EBNAT LMP1

EBNAZ2 LMP2A
EBNALP ncRNAs

EBNA3s

EBNAT LMP1
ncRNAs LMP2A

EBNA1
NncRNAs

Latency program
Latency |

Associated malignancies

Burkitt lymphoma

Gastric cancer*

Hodgkin lymphoma

Nasopharyngeal carcinoma

T/NK cell lymphoma

Post-transplant lymphoproliferative disorders**
Diffuse large B cell lymphoma

Latency Il

Latency Il

B hiicrelerinde episomal olarak omiir boyu latent kalir

Tumor gelisimi esas olarak latent fazdaki sinirh gen ekspresyonuna bagh
Latentlik tipleri( I11, II, 1/0) her biri farkh EBYV iliskili malignitelerle
baglantihdir

Diisuk gen ekspresyonuyla immiin sistemden saklanir

Kanser Yapan Viruslar

* Deletions In chromosomes 3p

« EBV latent infection
» Non-coding RNAs (EBERs..)

O EBV infection

o % L
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EBV ILISKILI MALIGNITELER

Epstein-Barr virlisti (EBV), hem lenfoid hem de epitel hiicre kokenli
cesitli malignitelerin gelisiminde rol oynar.

A
£ - |
1. LENFOID KOKENLI MALIGNITELER 1\ 2. EPITEL KOKENLI MALIGNITELER
B ve T hiicreleri ile NK hiicrelerinden Epitel hiicrelerinden kaynaklanan
kaynaklanan lenfomalar karsinomlar
: > ‘f o Nazofarenks karsinomu

Burkitt lenfoma 5

Difflz blyiik B hicreli lenfoma :

(EE ¢ BosIel] . ' e EBV iliskili gastrik karsinom

Post-transplant lenfoproliferatif 7

hastalik (PTLD)

Ekstranodal NK/T hiicreli lenfoma
(nazal tip)

Plazmablastik lenfoma .
p o
_}’ @r@ .o EBV, hiicresel proliferasyon, bagisiklik kagisi
' }-V ve inflamasyon yolaklarini etkileyerek

Vc?\ < /‘c onkogenezise katkida bulunur.
o ot 2
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International Agency
for Research on Cancer

{22y World Health
gnq_;_'_,} Organization ®

* VCA-IgA seropozitifligi, tiim kanserler i¢in 4,88 kat artmus risk ile iliskili

PRESS RELEASE No. 369

* Yiiksek antikor diizeyi ile risk artisi iliskili
8 July 2025
* Popiilasyona atfedilebilir risk: %7,8

New study reveals that Epstein—Barr virus infection may increase risk
of a broad spectrum of cancer types

Lyon, France, 8 July 2025 - A new study from the Inlernational Agency for Research on Cancer (IARC) and
its partners explores the link between levels of Epstein—Barr virus (EBV) capsid antigen (VCA-IgA) antibodies,
which are produced in response to EBV infection, and cancer risk.

Age I incid (ASR) of total and site-specific cancer, both sex. all ages

a. Dose-response associations

nature communications a

o
=)

Article ittt/ ol o 10.0036/241467-025-60999-5

Epstein Barr virus antibody and cancer risk in
two prospective cohorts in Southern China

o
o

P =6.95x10*

@
o

Overall cancer risk
(Hazard ratios, 95%Cl)

20
Recetved: 2 August 2024 Ming-Fang Ji® '™, Yong-Qiao He®™* |, Min-Thong Tang™*¥, 1.0Rs 3 oo n o v o0 o0 S5 Wm we an o5 o2 w5 e ) meee e ouiee oo oy 0 oe o on
Wen-Giong Xue™, Xia Yu™, Hua Diac®, Da-Wei Yang®, Zhi-Ming Mai @7, Refgrence= 0.41
BEIE b o 20 lo Hong Cheong?, Zhi-Yang Zhao®, Biso-Hua W', Fu-Gui LI", Ji-Yun Zhan?, 3 .
Publisked onling: 01 July 2028 Chang-Ling Huarg®, Hao-Lin Ma", Jun L™, Yan-Cheng L™, Tong-Min Wang @2, 0 T T T T 1
Ying Liso @7, Xue-Yin Chen?, Zhi-Heng Liang", Shi-Feng Lian', Yun Du™, 1.0 20 3.0 4.0 50

® Check for updates

¥ue-Jun Liang®, Zisis Kozlakidis @™, Jun Ma™™ & Wel-Hua Jia @

d Incid: rate (world, per 100 000)

VCA-IgA antibody level (rOD value)
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Journal of Cancer Research and Clinical Oncology (2022) 148:31-46 Journal of Cancer Research and Clinical Oncology (2022) 148:31-46
https://doi.org/10.1007/s00432-021-03824-y
REVIEW = CANCER RESEARCH m:)m Cancer type % estimated global EBV-  Estimated incidence range Estimated mortality
S related case proportion of EBV-related cases range of EBV-related
Estimating the global burden of Epstein-Barr virus-related cancers cases
' e . e i . NPC 84.6' 105.500-120.600 61,600-74,300
Yide Wong -0 - Michael T. Meehan" - Scott R. Burrows™® - Denise L. Doolan"*” - John J. Miles" GC 77-10.42 82.800-116.400 58.200-82.300
Received: 5 April 2021 / Accepted: 28 September 2021 / Published online: 27 October 2021 HL 45.8-58.3° 34,300-52,400 9400-17.400
© The Authorts) 2021 BL 55! 6600" 3000-3200
DLBCL 3.6-12.8 4900-27,000 2500-13,300
ENKTL-NT 100° 5500-34,700 3000-18.100
Cancer types combined  1.3-1.9° 239,700-357,900 137.900-208,700

* EBY, kiiresel kanser yukiiniin ~%1,3—1,9’undan ve viral kanserlerin ~%11’inden sorumlu

* Nazofarenks kanserlerinin ~%85’i EBV iliskili, Dogu Asyada sik
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Pathology - Research and Practice 212 (2016) 1021-1026

Contents lists available at ScienceDirect

Pathology - Research and Practice

SEVIER journal homepage: www.elsevier.com/locate/prp

Original article

Retrospective analysis of oncogenic human papilloma virus and (!)Cmmﬂ
Epstein-Barr virus prevalence in Turkish nasopharyngeal cancer
patients™

e 82 NPC vakasi

- %87 EBV pozitifligi

* EBV'nin Turkiye'de nazofaringeal karsinom (NPC) ile yakindan 1ligkili
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Journal of Clinical Oncology" CURRE

An American Society of Clinical Oncology Journal

® 0O w m»

PARTIAL ACCESS | ORIGINAL REPORTS | October 01, 2024 | Latest version X in f

Impact of an Epstein-Barr Virus Serology-Based Screening
Program on Nasopharyngeal Carcinoma Mortality: A
Cluster-Randomized Controlled Trial

Authors: Wen-Jie Chen, MD, PhD & | Xia Yu, MS

S , Yu-Qiang Lu, MD, Ruth M. Pfeiffer, PhD C , Wei Ling, MD, Shang-Hang Xie, MS, Zhi-Cong Wu,

PhD, .. SHOW ALL ..., and Su-Mei Cao, MD,PhD & T3 AUTHORS INFO & AFFILIATIONS

J Clin Oncol 43, 22-31(2025) ¢ Volume 43, Number 1 ¢« DOI: 10,1200/)JC0,23.01296

* 12 yillik cluster-randomized calisma

* VCA/EBNAI1-IgA antikor taramasi mortalitede %30'luk azalma

C

Cumulative NPC

Moaortality
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0.0
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Kanser Yapan Viruslar
A — Control group  — Screening group
1.0 0.08
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— Control group  — Screening group

0.008

0.004
0.003
0.002
0.001
0.000

1] 2 4 [ 8 10 12

Time Since Random Assignment (years)
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= Control group = Screening group

0.0016

0.0012
0.0008
0.0004
0.0000

1] 2 4 [ B 10 12

Time Since Random Assignment (years)
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Chemotherapy
R-CHOP
Immunotherapy
Immune checkpoint blockade
anti-PD-1/PD-L1, anti-CTLA4 efc.
Adoptive cell therapy
CAR-T cell therapy Anti-EBV therapies

N il
: . "}S‘ o

Antivirals against EBV = = :§I{"’J ‘i:xé'

Nucleoside analogues é’,

Ganciclovir, Valganciclovir, Acyclovir,
Valacyclovir
Nucleotide analogues Lytic induction therapy
Cidofovir HDAC inhibitors
Pyrophosphate analogues Entinostat
Foscamet Iron Chelators
Deferoxamine, Ciclopirox
DNMT inhibitors
Decitabine
Chemotherapeutic agents
doxorubicin

EBV vaccines

Prophylactic Vaccines
Recombinant envelope protein
vaccines, Viral like particles,

mRNA vaccines

Therapeutic Vaccines
Dendritic cells pulsed with EBV

antigens, viral vectors

Small molecule inhibitors

EBNA1 inhibitor
Cell cycle inhibitors

Pro-apoptotic inhibitors

dot: 10.3389/fimmu.2022.1059133



/7Y Aslinda Hersey Viraldir !

Kanser Yapan Viruslar
HBV HCV C. sinensis MASLD
E e —
?" N J !M‘..,' * 5 "'yp..2 ' . ';'n.“‘.. ’“.'h;ko.hd;“ v ' G 3 3 '
£
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N
Science Bulletin 71 (2026) 838-849
Contents lists available at ScienceDirect
) _ Science
Science Bulletin mIr
- ] woarwy SCabull SO
ELSEVIER journal homepage: www.elsevier.com/locate/scib
Article
Global, regional, and national burden of hepatocellular carcinoma and
contribution of nine modifiable risk factors across 185 countries/
_ territories in 2022 )
Table 2
Global population attributable fraction attributable to the nine risk factors for hepatocellular carcinoma in 2022, by 20-year latency period of exposure
Risk factor All Male Female
Attributable cases PAF% (95% CI) Attributable cases PAF% (95% CI) Attributable cases PAF% (95% CI)
World
All risk factors 536,571 78.4 (67.3-86.9) 402,066 80.1 (69.2-88.3) 134,505 73.7 (62.1-83.2)
Infection 450952 65.9 (58.3-72.8) 339,673 67.6 (60.2-74.4) 111,279 61.0 (53.0-68.5)
HBV 390,750 57.1 (50.6-63.3) 298,048 59.4 (53.0-65.4) 92,702 50.8 (44.2-57.3)
HCV 128,902 18.8 (13.5-25.6) 93.005 18.5(13.2-25.3) 35,897 19.7 (14.3-26.3)

« HBYV iliskili HCC en yiiksek Mogolistan (%87,7) ve Vietnam'da (%87.,4) gozlendi

* HBYV enfeksiyonunun Asya'daki HCC vakalarmin %69,7'sini ve Afrika'daki vakalarin %44,9 unu olusturmakta

* Tum kitalarda HBYV iliskili HCC azalma egiliminde
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Table 2
Carcinogenic mechanisms of HBx.
Mechanisms Function Source of evidence
Activating a variety of Promoting NF-xB to inhibit Cell experiments (hepatoma cell lines: HepG2 and Huh7)
transcription factors TNF-a and Fas-mediated

apoptosis
Stimulating the transcription

factors CREB and ATF-2
Disrupting the Smc5/6 complex
and relieving transcriptional
repression
Interacting with oncogenes and  Inhibiting tumor suppressive
tUmor Suppressor genes genes (inhibiting p53 and
inactivating the RB gene)

Activating oncogenes: the Ras-
GTP complex
Stimulating cytoplasmic Activating the mTOR signaling
signaling pathways pathway

Affecting the Fas/FasL signaling
pathway

Interacting with noncoding Affecting miRNAs, such as miR-
RNAs 122 and miR-152

Affecting IncRNA, such as
IncRNA DLEU2 and
LINCO1431X

Cell experiments (hepatoma cell line: HepG2)

Cell experiments (hepatoma cell lines: HepG2 and HepAD38)
+ animal experiments (human liver chimeric uPA-SCID mice)

Cell experiments (hepatocyte cell line; THLE-5b; hepatoma cell lines: Hep3B, SK-Hep-
1, HepG2, Huh?, 971, PLC/PRF/5, and SMMC7721)

+ animal experiments (HBx-transgenic mice and Balb/c nude mice)

+ clinical samples (paired HCC samples, n = 51)

Cell experiments

Cell experiments (hepatoma cell lines: HepG2, Hep3B, Huh7, and Hep2.2.15)

+ animal experiments (DEN-induced HCC mouse model and spontaneous HCC mouse
model)

+ clinical samples (paired HCC samples, n = 80)

Cell experiments (hepatoma cell lines: HepG2, SNU-354, SNU-368, SNU-387, SNU-398,
and SNU-423)

+ animal experiments (HBx homozygote transgenic mice)

+ clinical samples {paired HCC samples, n = 15)

Cell experiments (hepatocyte cell line: LO2: hepatoma cell lines: Hepal-6, HepG2,
HepG2.2.15, and Huh?)

+ animal experiments (HBx-transgenic mice)

+ clinical samples (chronic hepatitis B samples, n = 22: severe chronic hepatitis B
samples, n = 19; normal liver tissues, n = 10; paired HCC samples, n = 20)

Cell experiments (hepatoma cell lines: HepG2, HLCZ01, HepAD38, Huh7, and
HepG2.2.15)

+ animal experiments (hydrodynamic injection mouse model)

+ clinical samples (para-tumor tissues, n - 41)

@ Genome Instability Cytopiaam| | | Metabobs Insulin R h Cheonic Inflammation

e e e—
inversuon -
Trars o 3100 CE—— - SR
{ - -

LS YA ‘ .I.‘Y
|

Hepatic fbrois

Abbreviations: ATF-2, activating transcription factor-2; CREB, cAMP response element binding protein; DEN, diethylnitrosamine; HBx, hepatitis B virus X; ¢
cellular carcinoma; IncRNA, long-stranded noncoding RNA; miRNA, microRNA; mTOR, mammalian target of rapamycin; NF-xB, nuclear factor-kappa B; RB, reti

Smc5/6, structural maintenance of chromosomes 5/6; TNF-a, tumor necrosis factor-alpha.

ecDNA
chromosome transposition
chromosome r
HBV integration
- B e
Ne e as
M N T BOOO
HBV integration
BOVOSIONOS! BN Gt ] B T T e oncogene

W ‘

Chronic viral infection

v Q- '\

do1:10.1038/s41392-025-02197-9
doi:10.1016/j.1ivres.2025.09.002
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RESEARCH ARTICLE - Volume 78, Issue 3, P534-542, March 2023 - Open Access ¥, Download Full Issue
Hepatocellular carcinoma risk in patients with chronic hepatitis
- - . . - - . (
B receiving tenofovir- vs. entecavir-based regimens: Individual
patient data meta-analysis 0.100-
8 Adjusted HR 0.77; 95% Cl, 0.61-0.98; p = 0.03
Won-Mook Choi * - Terry Cheuk-Fung Yip 2T - Grace Lai-Hung Wong A2 - ... - Jung Woo Shin 5 - T
. A =
Yao-Hsu Yang **** - Young-Suk Lim A X ... Show more s 0.075- ETY/”
2 2
Affiliations & Notes v Article Info v Linked Articles (1) v | S
T 0.050
Q
ge
S
£ 0.025-
O
&
o >
0.000 ”
* TDF kullanan hastalarda HCCriskidiisiiktii (HR 0,77; %95 CI 0 1 2 3 4 5 6
Time (years)
0,61-0,98) N° at risk (%)
ETV 35960 35960 29,679 24,642 19749 13,046 4,383
* Ozellikle 250 yas, erkek, HBeAg pozitif ve diyabeti olmayan i o SO ) R o S
TOF 6979 6979 5792 4387 2927 1730 751
. (100) (100) (83) (63) (42) (25) (11)
hastalarda daha yuksek
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Global burden of cancer attributable to infectionsin2018: @™ ®
a worldwide incidence analysis
Catherine de Martel, Damien Georges, Freddie Bray, Jacques Ferlay, Gary M Clifford m

Summary
Background Infectious pathogens are strong and modifiable causes of cancer. The aim of this study was to improve Lancet Glob Health 2020;

estimates of the global and regional burden of infection-attributable cancers to inform research priorities and facilitate 8:¢180-90

\—nravantion offartc Publiched Onling _J
Hepatitis C virus
Hepatocellular carcinoma 490000 100000 170000 40000 660000 140000
Other non-Hodgkin lymphoma 260000 8700 210000 7200 480000 16000

* HCV iliskili kanser insidansi: 1,7/100.000 (biiyiik boliimi HCC)

* Karaciger kanserlerinin %29,1°1i HCV kaynakh

* Yiikiin %80’i: Cin, Hindistan, Pakistan, Rusya, ABD

* En yuksek ASIR: Kuzey Afrika (12,0); Japonya (4,1) ve ABD (3,6) ortalamanin
tizerinde

* ~16.000 NHL vakas1 HCV’ye atfedilebilir

Age-stancardized rates (workdwide) per 100 000 individual in 2020
attributable to infections (Hepatitis C virus), by country
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2040 years

Mechanisms

.........................................................................................................

Kanser Yapan Viruslar

HCYV: core, NS3, NS4B, NS5A, NS5B — onkojenik etkiler
Core protein: NF-kB, IL-6, STAT3 aktivasyonu

NS proteinler: apoptoz |, proliferasyon 1

Tumor baskilayic1 proteinlerle etkilesim — genomik instabilite
Hiicre dongiisi bozulur, onkogen ekspresyonu 1

Kronik inflamasyon — mutasyon ve doniisiim

ﬂbrosls j r genome Instability

( HCV-idected colle H(precancerous

epigenetic reprogramming | [ HCV-related effects |
altored kpid motabolism ¥ kver steatoss
altered glucose metabolsm systemic insulin resistance
and direct nsulin resistance ¥ (aitared metabolome)
modulation of nCANAS . . . J. | p epigenetic reprogramming
(expression and sequestration) | | | (by metabolites, ncRNAS, -.)
(altored) TGF-8 and T-cell exhaustion,
WnuB-catenin interferon t
' J J

mmm
with oncogenes and
UMOr SUPPeSSOrs

hepatocellular
carcinoma

N\

host/environment factors
alcohol (AFLDVASH)
MAFLD / MASH
HBYV (+HDV), HIV co-infections
aflatowdn etc,

_/

do1:10.3390/v14122762
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HCYV ile lenfoma gelisiminde temel mekanizma kronik
antijenik uyarimi, B hiicre aktivasyonu ve proliferasyon
HCY, proto-onkogen ve onkogenlerde degisiklikler
olusturarak mutasyon fenotipi indukler

Bu sure¢ B hiicrelerinde kademeli onkojenik dontistiim

Etki, virus temizlendikten sonra da devam edebilir

Kanser Yapan Viruslar

@ H:m |

[ )

Chronic antigenic "Hit-and-Run” Expression of viral MicroRNA
stimulation theory protein cytokines
3y G 3 e\
0 %00 & & . uf » | miR26b4
el o _‘3 /:'3 P YW
@ 00 ® ":m Q‘
HCV antigen  Gene mutations Bel-21 sIL-2Rat miR-26b4  BAFFt
: p53, Bek6, pcatenin,  IL-21 IL-101 IL-61 IL-171 TGF-B1
* BCR Ig heavy chain
:.\%' ool
SR,

dot.org/10.3389/fimmu.2024.1361009
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Kaha virolojik yanit ve HCC

Time Zero (1/1/2019) HCC incidence
. . L - Patients were alive and without a Time Zero { 100 )
* Kalic1 virolojik yanit sonrasi HCC riski azahr ancak tamamen ortadan prior diagnosis of HCC 1/1/2019 PET ALY PETON-yeals
- Baseline characteristics ascertained
kalkmaz asof 1/1/2019 Follow-up for HCC ‘ Cirrhosis No cirrhosis
1 for 12 months
* Sirozlu hastalarda en yiiksek risk ilk 1-2 yilda, 2—6 y1l arasinda belirgin SVR 21 to 2 years ago 271 0.23
azalma
* 6 yil sonrasinda riskte ek azalma olmaz, plato egilimi izlenir SVR >2 to 4 years ago 2.11 0.27
* Sirozu olmayanlarda HCC riski dustiktur
* Bu grupta SVR siiresi ile HCC riski arasinda anlamh iliski yoktur SVR >4 to 6 years ago 1.65 0.26
* Yiiksek FIB-4, yiiksek komorbidite ve genotip 3 — artmms HCC riski
SVR >6 years ago 1.68 0.25
» Aliment Pharmacol Ther. Author manuscript; available in PMC: 2025 Feb 1. I
Published in final edited form as: Aliment Pharmacol Ther. 2023 Nov 13;59(3):361-371. doi: 10.1111/apt.17802

Hepatocellular carcinoma risk decreases as time accrues following
hepatitis C virus eradication

Philip Vutien 1'2, Nicole J Kim 1'2, Andrew M Moon 3'4, Kay M Johnson 5'6, Kristin Berry 7, Pamela K Green 7, George

N loannou 147
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Table 3. Comparative Summary of Post-5YR HCC Surveillance Guidelines from Major Hepatology Societies

* Mevcut tarama onerileri heterojendir ve cogunlukla fibroz derecesine dayanir

* Risk prediksiyon modelleri, bireysellestirilmis izlem i¢in umut vadeder

* Gelecek yaklasim: klinik, genomik, metabolik ve immiin verilerin entegrasyonu

Kilavuz farkhhklar:
* AASLD: sadece siroz hastalarinda tarama
« EASL: F3 fibroz + sirozda tarama

 APASL: tiim hastalarmda tarama

EASL AASLD APASL KASL TASL JSH*
Target group F3-F4 Fé FO-F4 F3-F& FO-F4 FO-F4
Screening interval Every & mo indefinitely Every &6 mo indefinitely FO-F2: every 6 mo for 2y, Every é mo FO-1with HCC risk factors  Every & mo for chronic
then annually and F2: every 6-12 mo hepatitis, every 3-4 mo
F3-F4: every 6 mo F3-4: every 3-6 mo for cirrhosis, indefinitely
Modality US with AFP US with AFP US with AFP, PIVKA-II, AFP-L3 US with AFP MNA US with AFP, PIVIKA-II,
AFP-L3
Advantages Clear recommendations for Clear recommendations Comprehensive surveillance, Clear recommendations for Continuous focus on early Continuous focus on early
advanced fibrosis stages for cirrhosis stages tailored to fibrosis stage advanced fibrosis stages  detection depending onthe  detection
HCC risks
Disadvantages Limited guidance for Limited guidance for Repeated high costs Limited guidance for Unclear cost-effectiveness  Unclear cost-effectiveness
early-stage fibrosis early-moderate stage fibrosis early-stage fibrosis
Publicationyear ~ 2025'", 2024™ 2023 2019 2016', 2022"' 2020™ 2021
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» Gut Liver. 2025 Sep 8,19(5):651-664. doi: 10.5008/gnl250187@

Precision Strategy for Hepatocellular Carcinoma Surveillance after
Hepatitis C Cure: Debates across Guidelines

Masaaki Mino *, i Kakazu *, Tatsuya Kanto *®

Gut and Liver, Vol 19, No. 5, September 2025

Risk factors Integrative omics Artificial intelligence
I
Genetics
Epigenetics
Metabolomics
Aging, sex. BMI
comorbiditios

Precision strategy
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Kanser Yapan Viruslar

microorganisms

)

Review

Extrahepatic Cancer Risk in Patients with Hepatitis C Virus
Infection Treated with Direct-Acting Antivirals

Joji Tani *, Tsutomu Masaki %, Kyoko Oura ', Tomoko Tadokoro ', Asahiro Morishita ' and Hideki Kobara !

Table 2. Comparison of extrahepatic cancer risk.
11 . " .
Treatment 0‘:“ . Specific Cancer Relative Risk Follow-Up P
Strategy Bxtra epa}m Types {95% CI) Period Key References
Cancer Risk
Non-Hodgkin .
HCV—No Lymphoma 2.24(1.80-2.78) ) Mahale et al.
Increased ’ 1.97 (1.31-2.96) Varied
Treatment Multiple Myeloma 1,56 (1.32-1.84) {2017)
Head and Neck ' ’
Mon-Hodgkin 0.73 (0.55-0.96)
Lymphoma
HCV— ,
- Moderately Median Kawamura et al.
Traditional Decreased 5.6 vears 2017)
(IFN/Ribavirin) e T yearE
All Extrahepatic 0.81 [0.66=0.99)
All Extrahepatic 0.84 (0.73-0.96)
. Potentially . Median Carrat et al.
HCV—DAA Decreased Hematological 0.64 (0.38-1.07) 13.4 months (2019)
MNon-Hematological 086 (0.74-0.99)
Cl: confidence interval. HCV: hepatitis C virus, DAA: direct-acting antivirals,

§ .
; 10 Untreated HCV Patients
£
8 8
8
5 6 B
£
- .
s 4 .
$ unmasking effect . e DAA-treated Patients
i 2 ——
g 0
0 1 2 3 4 5 6 7 8

Figure 2. Impact of DAA treatment on extrahepatic malignancy risk. While short-term data may
have shown an apparent increase in cancer diagnoses due to enhanced detection, long-term evidence
supports a reduced risk of extrahepatic malignancies in successfully DAA-treated patients. HCV:
hepatitis C virus. DAA: direct-acting antivirals.

* DEA tedavisinin karaciger dis1 malignite riski tizerindeki etkisi tartismah

* Kisa vadede, artan tan1 nedeniyle kanser insidansi yuiksek gorunir

e Uzun vadede, DEA ile tedavi edilenlerde karaciger dis1 malignite riski azahr
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Kaposi's Sarcoma-associated Herpesvirus

KSHV
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KSHV | HHV-8 viral particle

Interactionbinding

Plasma membrane
IR S DR IR
@
Inbegring

Cytoglasm

I
]
‘.‘ ’ Nucleos
'I
'0 .
’
’
'

N \
STIMULUS ‘.. vmn!"!‘ !uunlm Q‘

Phys»ologlc.a! factors KSHVRTASO  Linear viral genome ‘ Q
+ Exogenous stimull (ORF50) IE, E and L. gena axpression

Kanser Yapan Viruslar

* LANA, KSHYV enfeksiyonunun modiilasyonunda onemli bir

onkoprotein

* HIV varhginda TAT

doi: 10.1007/s00203-025-04706-4
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o Kaposi Sarkomu (KS) 9 Primer Effiizyon Lenfomasi (PEL) 9 Multisentrik Castleman Hastaligi ° KSHV inflamatuvar
En klasik ve en sik iligkilendirilen hastalik Nadir, agresif B hiicreli (MCD, HHV-8 iligkili SitekinSendramu (KICS)
non-Hodgkin lenfoma Lenfoproliferatif hastalik Daha yeni tanimlanan klinik tablo
Epidemiyolojik alt tipler: . L Ozellikle HIV pozitiflerde MCD'ye benzer ancak klasik histolojik
1 W 2 Castleman bulgular yok

Q Klasik (CKS)
’ Endemik/Afrikan (AEKS)
([}

R HIV iligkili (KS-HIV)

i iyatrojenik (IKS)

Plevral, peritoneal veya
perikardiyal bosluklarda

. K¥oie Klinik:
effiizyon seklinde

JE oo Yiksek HHV-8
viral yiik

Solid kitle olmadan
seyredebilir

Yaygin LAP -:o.o’. Hiperinflamasyon 161
00 ®. (IL-6, IL-10 yiiksekligi)
Patogenez: Gogu olguda ° o IL-101
Endotel hiicre proliferasyonu . : HIV pozitif

+ 2 2 (VEGF artig))  * 1" Sitokin firtinas: benzeri tablo

P Sikhikla Epstein-Barr viriisu SaaEde ) 'E Agir sistemik hastalik
VEGF 1 ko-enfeksiyonu eslik eder LY S I
«® g & "L"6 . 0 T
Tutulum balgeleri: o 2% W g
= O N : ST
L @ HHV-81in viral IL-6 iretimi R
Cilt Mukozalar  GIS Akciger 2 patogenezde kritik .~ Hiperinflamasyon
Diger iliskili durumlar HHV-8 iliskili solid lenfomalar KS + MCD + KICS KLINiK OLARAK AKILDA KALICI OZET
: (PEL varyantlari) overlap tablolar
(daha nadir) Q_.oc), Endotel —> Kaposi sarkomu
6 -" B hiicre —>  PEL & Castleman
Q. 7
f N “s9% Sitokin disfonksiyonu —> KICS
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G )
Incidence | 8.80% (3,019)
Mortality | 3% |
Incider_\ce | 3.31% (1,136) Incidence | 6.36% (2,181)
Mortality | 0.66% Mortality | 5.9%
Mortality | 86.6%
Incidence | 8.33% (2,856) 1Y .
Mortality | 3.8% e
#}4:%«, Incidence | 0.19% (68)
— ' Mortality | 0.02%
L
J

Kanser Yapan Viruslar

+ Total new cases worldwide | 34,270*
* Mortality | 15,086*
+ S-year prevalence | 82,033*

® / Incidence** ® / Incidence**
10,857 23,413
Mortality Mortality
5,157 9,929

* These numbers correspond to all ages and genders.
** Risk of incidence in males of 0.5% and females of 0.2%. Mortality risk, in males 0.2%
and females 0.1%.

17 922

2040 38 009

Estimated numbers from 2020 to 2040 of KS in men and women of all ages

= Incidence in Men = Incidence in Women = Mortality in Men = Mortality in Women

17,007 8 645

203s
2025 26,553 12,363 11,422 5,903
2020 23 413 10 857 9.929 2,157

34,270 55,930

N
B.
m Incidence Female
m Incidence Male
m Mortality Female
m Mortality Male
Y,

"

Total new cases in 2020 Total new cases in 204 e until 2040 ( Total 2020 deaths in 2020 | in 2040 (%)
] | 15,086 124%

doi: 10.1007/s00203-025-04706-
4
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Global patterns and trends in Kaposi sarcoma incidence: ()
a population-based study

ES
Summary

Background Kaposi sarcoma is a rare, possibly angioproliferative, tumour. Kaposi sarcoma is one of the most common  Lancet Glob Health 2023;
cancers in people living with HIV and poses a serious public health challenge in regions with high HIV burden. We 11:¢1566-75
aim to describe global patterns and population-wide trends in the burden of Kaposi sarcoma. See Comment page ¢1479

Leiwen Fu*®, Tian Tian®, Bingyi Wang*, Zhen Lu*, Yanxiao Gao*, Yinghui Sun, Yi-Fan Lin, Weijie Zhang, Yuwei Li, Huachun Zou

* Bircok popiilasyonda erkeklerde ve kadinlarda Kaposi sarkomasi
insidansinin azalmakta

 Tiirkiye’de hem erkek hem kadin cinsiyette artis egilimi (%11/%6.4)

Kanser Yapan Viruslar

-

Latin America and the Caribbean
Brazil*

Costa Rica
Colombia*
Northern America
Canada*

USA (Black people)
USA (White people)
Asia

Israel

South Korea*
Torkiye

Oceania

Australia

New Zealand
Africa

Uganda*

Northern Europe

[ =t
-

Norway

Ireland

Denmark
Iceland

Western Europe
Netherlands
Switzerland*
France®
Southern Europe
Spain*

Italy*

Eastern Europe
Bulgaria

Czech Republic

N
1 1 1 1 1 1 1 1 1 1 1 I | 1 L1 1 1 1 1 1 1 1 L1 1

Incidence

3 Female
3 male

B
—
—
-
-

21
-4-9%
-3.9¢%

45t

0.6 MW
’

821
-1.0 =

} .C4
-1-4 - 2%

-08 mi

1.2
661 Fitzen)
-1.6 m— 2

34
46

-15

-10 -5 0 5 10

Average annual percentage change (%)
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Journal of Clinical Oncology®

An American Society of Clinical Oncology Journal

PARTIAL ACCESS | REVIEW ARTICLES

Years on

Authors: Ramya Ramaswami, MBBS, MPH

December 10, 2021 | Latest version

Oncologic Treatment of HIV-Associated Kaposi Sarcoma 40

B , Kathryn Lurain, MD, MPH

J Clin Oncol 40, 294-306(2022) » Volume 40, Number 3 = DOI: 10.1200/JC0.21.02040

CURR

X in f % B Ww nm

, and Robert Yarchoan, MD  AUTHORS INFO & AFFILIATIONS

* ART sart: Erken evrede tek basina yeterli olabilir

* Ileri hastalik: Kemoterapi (liposomal doksorubisin, paklitaksel)

* Yeni secenekler: Immiinoterapi ve imminomodiilatorler

Kanser Yapan Viruslar

Staging and treatment strategy

TIS staging of KS Good risk®

Tumor T,..r Confined to skin andfor lymph
nodes or minimal oral disease
mmune status I, CD4cell count = 150 cells/ul

Systemic illness S‘:1 Karnofsky Performance Status = 70,
absence of B symptoms, or other

HIV-related illness

TO KS or minimal

number of lesions that ————»

// do not affect quality of
life
\‘ T1KS, extensive lesions,

Ganeral
therapy guideline

or impact on quality of ———*

Poor risk®

Tumor-associated edema,
ulceration, extensive oral KS, Gl KS,
or other visceral sites of disease

CD4 cell count < 150 cells/ul

Karnofsky Performance Status < 70,
presence of B symptoms, or other
HIV-related illness

ART alona

If worsening or
recurrence of K5°

ART plus systemic therapy” or
clinical trial

- Hospitalized

Kaposi sarcoma

[ kics |
\ J

5 : //\)

. ) G
f \‘\\
MCD < L
- //

Consider clinical trials for all groups

Treatment of KS alone or with concurrent KSHV-associated diseases
Consider concurrent KSHV-associated diseases in patients with KS if patients are

- Experiencing signs or symptoms associated with elevated IL-6 (fevers, night sweats, and pancytopenia)
- Noted to have rapidly progressive KS with associated multiorgan dysfunction

KS alone

First-line or second-line

Liposomal doxorubicin

Paclitaxel

Pomalidomide

Recurrent KS

See Table 1

KS + KICS (exclude PEL and MCD)
No standard first line, consider MCD
treatments or clinical trial options
KS + MCD

First-line therapy

Rituximab plus liposomal doxorubicin
KS + PEL with or without MCD
First-line therapy

EPOCH with or without rituximab
CHOP with or without rituximab
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Human T-cell Lymphotropic Virus Type 1
HTLV1
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* ATL, kademeli somatik mutasyon birikimiyle gelisir

* Tax ve HBZ, onkogenezde temel rol oynar

* Ana mekanizma: uzun omiirlii T hiicrelerinde mitotik replikasyon hatalari

Kanser Yapan Viruslar

log (proviral load)

immune response |

PVL doubles
in 1-2 days in
primary
infection

PVL ‘set point’

oncogenic mutations

¥
infection % t o’ \
l * K __a===T loss of Tax T
feemmmen-- -
L] f’f L L .
40 50 Time (years)

mitotic replication errors accumulate

HTLV Type  Region Key Countries/Areas Prevalence Range (General Population/Specific Groups) ll,):':;gollechon
Southwestern Japan Kyushu, Okinawa Blood donors: 1% (Hokkaido) to >6% (Kyushu, Okinawa) 2006-2016
Sl Cabininad Aldka Gal'xm,_ I?RC, Nigeria, Ghana, Adulbf:)0.3—3%;’ Oldefr _wm.m-n _(Ca?on/ DRC): 10-25%; Preg- early 2000s-2010s
Guinea-Bissau nant women (West Africa): 0.2-7.7%
South America peru, Colombia, French Guiana, - gjood donors (Brazil): 0.04-1% 20005-2010s
HTLV-1
Caribbean Area Jamaica, Haiti Jamaica (mean): 6.1%; Pregnant women (Haiti): 2.2-4.2% 1990s-2000s
Middle East Iran (Mashad region) Adults: 0.77-3% 2003-2011
Australo-Melanesia ﬁz‘::: Auttralis, NG, Solomon Aboriginal Australians: up to 44%; Tribes: 1.2-3% 1990s-2000s
Southeastern USA Prevalence in blood donors, regional variations 2007-2015
Indigenous populations of =y . Kayapé: up to 41.2%; Native American tribes: up to 13%; .
the Américas Brazil (Amazon), Panama, USA Mexico: 0.23% 2000s-2010s
(p ;"‘:’Fl’:; who inject drugs  North America, Europe Estimated prevalence: 20% (USA) 1990s-2010s
HTLV-2 )
2:\; Indigenous people in gg;n:l::::s [))RC (Pygmy Detected in Pygmy populations 2000s
USA Blood donors: HTLV-2 more common than HTLV-1; overall 2007-2015

prevalence: 0.016%

do1:10.3390/v17050664
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HUMAN
T-LYMPHOTROPIC
2 : VIRUS TYPE 1:
R : * TECHNICAL REPORT
o . .84 FEBRUARY 2020

- Guneybati Japonya

- Karayip havzasi

 Guney Amerika @) oistean

Bati Afrika
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» North Clin Istanb. 2025 Nov 5;12(5):653-660. doi: 10.14744/nci.2025.23571 &

Global epidemiology of HTLV: Under-reported and under-studied regions

Hossein Mardnaybin %, Mehmet Demirci 2, Hayriye Kirkoyun Uysal 3®

» Authorinformation * Article notes » Copyright and License information

PMCID: PMC12821113 PMID: 41573066

Turkiye and surrounding regions

Turkiye, strategically located between Europe, Asia, and the Middle East, has sparse data on
HTLV prevalence. Limited studies among blood donors and high-risk populations have
reported prevalence rates of less than 0.1% [17, 18]. However, the true burden in the general
population remains unclear due to the lack of routine screening and epidemiological studies.
Turkiye's close proximity to regions with higher HTLV prevalence, such as the Middle East
and North Africa (MENA), raises concerns about potential under-detection [19]. This
warrants further investigation, particularly in vulnerable groups such as immigrants,

refugees, and rural populations.
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Kanser Yapan Viruslar

* Eriskin T hiicreli losemi/lenfoma (ATL)

* HTLV-1 iliskili miyelopati / tropikal spastik paraparesi
(HAM/TSP)

 HTLV-1 iliskili uiveit

* Infektif dermatit

* Bronsiolit / bronsiektazi

* Polimiyozit

* Artrit

* %95'i asemptomatik
* Bulas vertikal (anne-cocuk) yada horizontal (cinsel yol/ kan
transfiizyonu), Solid organ trans

Horizontaltransmission
(Infected celis and/or de novo Infections?)

HTLVA  Infected T cells

i #

| 50~60years \ ﬁ ﬁ
Vertical transmission

(Infected cells and/or de novo infections?)
%\’ ii

Disease-free infected T cells

Asymptomatic(about 95%)

- Transformed/disease-causing infected T cells

ATL(5%), HAM/ITSP (0.3%), HU (0.1%)

"

L FH#

50~60years \ ﬁ ﬁ
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TABLE 6. SUMMARY OF INTERVENTIONS EVALUATED IN CLINICAL TRIALS AMONG PEOPLE WITH HAM/TSP*

Pharmaceutical Clinical trial Recommended References

intervention phase for clinical use

Pharmaceutical intervention Recommended for clinical use (503)

Clinical trial phase

HUMAN Agents postulated to alter disease course
T LYM P H UTR 0 P l c rrl-wi ! 1 (468-470) | Corticosteroids
=~ zidovudine Methylprednisolone (IV) Pilot, IV Yes
VIRUS TYPE 1 2 Interferon-alpha + ] No (tonicity) (471) Cyclosporin Pilot Possible
. arsenic
Heparin Pilot No
TE c H N l CAL R E PD RT Interferon + zidovudine | Il No (toxicity) (472)
+ arsenic HIV antiretroviral therapy
9 Zidovudine + lamivudine I No
FEBRUARY 2020 Chemotherapy Ralteqravir pilot No
Chemotheragy - -. Yes (473-452) bescasessobes ebminbosiaan - » 1
various regimens | Regimen specific Interferon-alpha and interferon-beta Pilot, 11, Consider as second-line therapy
Chemotherapy (followed | I No (483} Monoclonal antibody against interleukin-2 receptor Pilot No
by interferon-alpha + (anti-Tac)
ndovudine + lamivudine) - - - <
| Mogamulizumab n Insufficient evidence
g g Ongoing evaluation
Alemtuzumab Il Insufficient (d8d) Sodium valproate Pilot No
evidence
Agents postulated to provide symptomatic benefit
Daclizumab I Insufficient (485) '
evidence | Danazol I No
Lenalidomide 1 Yes (456) I Lactobacillus casei Pilot No |
Mogamulizumab Il Yag {487) Pentosan polysulfate Pilot No
Mogamulizumab + [ Yes {458,489) Pentoxifylline Pilot No
chemotherapy Prosultiamine Pilot No
* Allogeneic hematopoietic stem cell transplant has not been evaluated in clinical | Vitamin C Pilot No
irials among people with ATL, but it is a recommended management sirategy in L

a World Health
*%-¥ Organization

the appropriate clinical context

* Other immunosuppressive or immunomodulatory agents that are used in clinical practice but have not been evaluated in clinical trials inclug
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News B

Brazil takes a leap towards the elimination of HTLV-1 vertical 4,

transmission =

Carolina Rosadas,** Draurio Barreira,” Pamela C. Gaspar,” Mayra G. Aragon,” Adijeane Oliveira,“ Tatiane Assone,” and Angelica E. Miranda™""

*Section of Virology, Department of Infectious Disease, Imperial College London, London, United Kingdom

®Brazilian Ministry of Health, Brasilia, Brazil

‘HTLVida, Bahia, Brazil

“Faculty of Medicine, Sdo Paulo University, Sdo Paulo, Brazil

Human T-cell lymphotropic virus type 1 (HTLV-1) is There are, of course, several challenges ahead, The Lancet Regional

associated with increased all-cause mortality and high  particularly in a continental country such as Brazil. Health - Americas
morbidity and mortality diseases, including blood  Limited knowledge among healthcare professionals, and 202439+ 100888
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Human T-lymphotropic virus type 1 and antiretroviral therapy:
practical considerations for pre-exposure and post-exposure
prophylaxis, transmission prevention, and mitigation of severe
disease

Jake S O'Donnell, Noushin Jaberolansar, Keith | Chappell

Human T-lymphotropic virus type 1 (HTLV-1) is a retrovirus associated with substantial risk of secondary (often life-
threatening) disease for the estimated 10 million to 20 million people infected globally. Despite a clear need, no
HTLV-1-specific vaccine or antiretroviral therapy has been developed to date. Instead, existing public and primary
health-care interventions inadequately focus on infection prevention and management of secondary diseases. In this
Personal View, we discuss the evidence that exists to support the sensitivity of HTLV-1 to antiretroviral therapies
approved by the US Food and Drug Administration for the treatment of HIV-1, how this sensitivity is affected by
clinically relevant virological and immunological features, and additional practical considerations for the use of
antiretroviral therapies in the context of HTLV-1.

+

r ®

Lancet Microbe 2024; 5: ¢400-08

Published Online January 18, 2024
https://doi 0rg/10.1016/
$2666-5247(23)00359-2

School of Chemistry and
Molecular Biosciences

{J S O'Donnell PHD,

Prof K | Chappell PhD), The
Australian Institute for
Biotechnology and

Kanser Yapan Viruslar

« HTLV-1, ART’ye HIV-1’e gore daha az duyarh ama yine de fayda

olabilir
* Erken/profilaktik tedavi proviral yuku diisiirebilir
* Bu azalma, uzun vadede hastalik riskini azaltabilir

PVL (HTLY-1 insertions per 30* PEMCs)

A Pl

« Population- based infection control, in which
at-rk ndniduahs take AXT 10 peevent
dection

« Suntable for non edected indmdusk durng
the exposure phase

= Difficudt 1o test, mequiring n=1423
partopants for a placebo controlled study

+ No ewinting HTLV- 1-specific dats
wpporteag protocol

.

1000 «

400

Exposure Acute phash

Succensiul mteraxction
and t1anamisuon between
foregn el and hoyt cell

Infective ywead of
HTLV 1 between
CDge 7ol

-

Mbreaton

reate immune
iwvabon

agarat foregn,
vitally infocted

1

Adupttive imenune

NTLV-1 transmission model and potential ART-based interventions

e

&
&
&

b rep
» Indovidualined infection preventon

» Suitabile followng HTLY. 1 exposure/acte phane

infection

» Likedy imponsitAe o test due to operational and ethecal

challenges
» Scarce exinting data in the context of organ
trasnplantation

* [xnting opnion-baned, conmensun guadebnes

Active immane-mediated
HTLY-1 anscniptional
WP

ndefinite PN
mantenawe theough
donal probfer ation

C Episodic therapy

» Tramemisuon peevention via breastenli o

* Saatable during
« Possible 1o test in Japan, with beeastfeeding

* No data
« Exivting Japanese guidelnes wggest
breastiend

‘ MTLY- 1-negative indvidual
o HTLY-1-pouitive individual
* o Indiidual taking ARY

B 1odridusl with HTLV.-asscxiated vovere diseane
@ 1movme sppressed indndual Laking ART

a & lant beestfod by indrvidal taking AKT

0. Supportive therapy
» For MTLV- 1 dnfected indradosls who

R
becoere imemune-sepprevied or who immune suppression
huve ATLL

Alfected by MIV. 3

« Intended to prevent HTLY- 1-awocated
wevere deseine (ATLL or HAM- TS

» Exinting guadelines indicate ART i finst-
e therapy doe to 3 ATLL subtypes

« Scarce data for HAM. TSP mansgement ATLL et .

Infection, pregrancy,
candes theragy
radation expowre.

sevual intercourve

CEMAION, fequining n=1640 a

NG Ceusation within 3 months of age

p,
TPr-T-r ¥ Yy
L’l)bn\oﬂlhﬂ?

(ndefinite)

vvvvvvvvv
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