Lymphoma and Hepatitis C Virus
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- Palpable purpura (7%)
- Raynold phenomenon (7%)
- Leukocytoclastic vasculitis (6%)
- Psoriasis (2%)
- Lichen planus (1%)
- Porphyria cutanea tarda (1%)

- Necrolytic acral erythema
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- Depression
- Cognitive impairment
- Fatigue
- Neuropathy (14%)

Rheumatology
- RA-like arthropathy
- Hepatic osteodystrophy

- Osteosclerosis

maszuulainine
- Immune thrombocytopenia
- Monoclonal gammopathy
- Cryoglobulinemia

- Lymphoproliferative disorder

Autoantibodies
- Rheumatoid factor
- Anticardiolipin antibodies
- Smooth muscle antibodies

- Antithyroglobulin antibodies
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- Sicca (12%)
- Sjogren syndrome

- Uveitis, corneal ulcer, scleritis
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- Glomerulonephritis
- Proteinuria

- Microscopic hematuria
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- Glucose metabolism disorder

- Hypothyroidism

ANuinUnfvasraantian
- Mixed cryoglobulin vasculitis

- Myocarditis
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Dal Maso® De Sanjose’
A.Fl. 2006 A.Fl. 2008
(Relative risk) (Odd ratio)
N:L%ﬂﬁiﬂmfﬂmﬁmimnnﬁﬁm 2.50 1.78
Non-Hodgkin’s Lymphoma -
- Nodular 2.46
- Extranodular 3.72
Marginal Zone Lymphoma 3.41 2.47
Follicular Lymphoma 2.73 1.02
Diffuse Large B-cell Lymphoma 2.65 2.24
Chronic Lymphocytic Leukemia 1.65 1.48
Multiple myeloma 1.57 -
T-cell Lymphoma 1.52 -
Hodgkin’s Lymphoma 1.46 -
Lymphoplasmacytic Lymphoma - 2.57

pylori ﬁmzéjﬂﬁ \N® monoclonal malignant proliferation Lazii® Mucosa-

associated lymphoid tissue (MALT) lymphoma15

2. N153UAKYAY HCV-E2 tae CD81 (High-affinity binding be-

tween HCV-E2 and CD81)
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Iml@]‘id (Direct infection of B cells by HCV)
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4, “Hit and Run” transforming events

- 4 ea A - Moe o & 2

AnseinmAnuNadladnnt e B-cell AldUmsGngativay
flom lumaudas Augnasufiemana l¢ianmefidl error-prone-polymerarse
LAY activation-induced cytidine deaminase (AID) riaiﬁtﬁ@msmmﬁuﬁ
AaNeLlis proto-oncogenes WALLDNANNNANIAYDI tumor suppressor
genes MNLANFAE Ina AnN 50N A NTELIUMIFINaHiEan

Wt ” . . 20
Hit and Run” mechanism of transformation

N155NWN

w9 i ATAR N emnafvEnaasmssn s dusne uFiEe%
¥ . .. Y o ;3 [~ o )
Mg direct antiviral agents (DAA) VL@WGJJ%W‘H%L‘]J%@%S\IW VL@Na@m‘u
unssiamssnm ludiholhy dudnt vEFesend 90% ue wSudesEns
=3 2T [~3 1 9: A ‘ﬂld (% (% [ A 3 o o o
ﬂﬁmﬁlwm&Jmmmammmaawﬁbi FIUBNL LATINGY TOyAMIINNGIL
DAA thufisfitiosnn wlwnjudrdudayarasmsSnumeae interferen 324
#U ribavirin Wundn deazlenaee luluad
1 v
1. masnu 'ty sudn, udiNaanlam nisienziSeaanaas
AINNA NANN NS TEnINNsaaEe s dusne 1855 me
£ a v (%3 a [~3 1 901 A (% 1 o X KR A
NITAUITVUNHANTU  dasmaiianSesionthniossnantedn 98

magwmﬁmﬁmﬁlﬁ FUBNL LT 1sanTeaetan MIiansSsan

40 DA 1S AUIMNES:UUMDIOUOINSIKDUSINAINE, UNSAU-ILEU 2560



Wmdasle T03/aNNIFNHLUL Retrospective cohort 299 Kawamura Y
21 R v o o Ao AV v o o
LATADAY memﬁbi FUSNL LW 2,708 T N LeSUMISNIene
¢ interferon asGaeN LNLMNIAGNYSIFaMNRDY 0.16%, 0.61% LAY
1.81% 9 51, 10 T waz 15 T enuaery %&ﬁamduialﬂauﬁuéﬂaﬂa% Fu
%3 A o ldl ) Lo %3 1 a < 1 9: A ldl =
anu uZSwan 501 T lileEumesnm wuTRaNsSsaNtimansd 5 9
10 11 Az 15 Ty 0.62%, 2.26%, WAL 2.62% SNNAIGU MIANH LGN
HERINLIINADU WaesiamIsn g dusnL UENaazanlan MIAaNT
a [~% 1 9: = L 2T % %3 o dtdl v (% 2
mﬂmlﬁwammmaaﬂ@I@aﬁmﬁbi frusnL LENlesUMaSn uayle Sus-
tained virological response (SVR) hifimlafanziSssoninmanine
wisdaealifwam 15 U udathalsfimumuifidihg 1 nefdunzse
dosnhiwdemdsdinealf 198 U Waeutudihely dusin udalesy
masneue baild SVR wuhillem iesziSsdantiimaesd 55, 10 T wag 15
T whiu 0.36%, 1.49% WA 2.56% eNNAIRU
o YR @ 3 A d'dVL v v @ 1 v
2. masnmfiheaeiFsiaauntachifiles duant udsadae
o %3 2T tdld o a 2 1 [~3 1 9: A 2 zj 1
MU @ﬁwmmimmﬂs@m ugSsiamhRodatiu wud ms
Tensnnhy @dusne ug WsnTeSnNzSEaNmAagldEuT L AN
) . 22 \ ) ! Y {
4038709 systematic review 16 MuNU - WUNFENSERN NG
I&sums¥nmneeen interferon U&7 waziliafiamusiolinud 76% w09y
1he1lé SVR sin nemnueSasianthimans wdenifiumsanseas Hermine
23
O
9 M ¢5UmsSnméne Interferon alfa-2b Wag Ribavirin wuhgthe 7 nele

:ﬁl L [ 1 9: A dl % tdld [ % L. a 1'% o
‘NT]EN']%@‘]J’JEJNSL?G@]@NH’ILW@BGWNWNWQJL’D? GUANL VBIINAILAIUIN

SVR LLazﬁﬂwﬁvLé? SVR YNNG yMEaNNSsaNtimans Tmmgﬁﬁﬂw

[~% 1 9: = tdl =) %3 %3 o a 2 o gj 1a Yoy
uSssasthdnsn lidhy dusne LETNdes L 6 imuﬂmgﬂmmm
lavnaanms$nmene Interferon alfa-2b WA Ribavirin dethuandosyadng
FuranNanL IS 5 dusnt UZdeen interferon  1MITDSNENNLIS
doNtmAnd @

1 [~3 L 1% 1 [~ 1 9‘_: A 1'%
amﬂiﬂmmmmmam HHNELNABNWURDITTUSHANAINLERNY B

lymphoma and Hepdtitis C Vius 41



2 a %3 2 a o %3 1 1 %3 o %3 (% = 5‘.// =) v
FosRamansnmemaenesiihtianan mensnm g dusne udiuenaillé 2
LUIY9AD MSSTNIN aﬂi@mugjﬁﬂﬁ YIS NINESIRaN WA IR
pehafennauasaaasns iy dusnL UF lumenas
nndagansfnmithenzSssonhmaniia Non-Hodgkin's 7
Gouzalay usn. U% 42 T8 I@mfgﬂwmjmlﬁﬁ 20 Teldmasneuuy
ALY aalsn lUndan fueefihiie way interferon waepihedn
NN 22 eldsumIsnnenueeitnTaiesaeafen W
%’ﬁ‘mLLuumugjﬁuVLaJﬁﬁﬁfw%wamﬁaﬂdwmi%ﬂwﬁwmL@ﬁﬁwﬁmﬁmaﬂw
a 24 1 [~3 A ° Ay o | A o 2
Wen® arhslsfenudiasniunulsyanng adsasnanas oy ey
%3 tdld %3 % %3 % = a a = 1 1 = %
Iudlaqifuiidensnmn s sudne vdrdefudasathaathadelesldidas
éfuenaa (direct antiviral agents - DAA) 919 WNAMTSNNAGTUN LA
) [~ 12 = =3 v tal a 1
mLﬁu@]awmiﬂﬂmmaaﬂaqummavlﬁ
WSUMISNEN Y GuSnL U MemdsannmIsnEneneeneRtiTe
2 ~ = v G K 2 A L, A
LA mwmwumiﬂﬁwﬂwmammmaummaaqm@w Non-Hodgkin's #
Ay dudnt LFNEY 69 Ty MEUSIlESUMISN@EILL O TALE
w25 e lesumesnn g dusnt Udsie Tuameiian 44 Telalesy
mesnhd dudne 18 Wedamadihelufiunm 5 T wuhgiedldsy
MI5NEGILEN interferon WAy ribavirin Alam MINSUniwaINLS
fosnhwdasiaaningud bildsumasnmesheiitly &y leadammandu
Fhueefl 8%, 12% ez 24% Tunguitlesumssnmn Weutunguilalésu
mesnmnhy dusne uE Allom madiudegf 17%, 45%, way 45% 1 1 1,
= =t o @ 1 [~ 1 A 6 A A 1 1
3 1 uay 5 U enuady aehslsfenamuhgiidnmanisasma sFin lluaneh
o > .25
Aulutszrnavis asnau
nanley g Aa ynifiu low-grade lymphoma Aiffalsdfianuanin
Fasldsuenaitinge mysns iy ¢usnt UBéne interferon 32U ribavirin
= 1 a 1 U Y [~3 1 9‘-: A 2 .
NGNS awmaglwsgﬂwmmmmm@ammmamvlﬂma (regression

' <t . a o v 29
of lymphoma) ey aggressive lymphoma LL@SN@’NNQWUJ%W@%@?U

42 9a 1S AUINNES:UUMDIOUOINSIKDUSINAINE, UNSAU-ILEU 2560




o v a o % v v A 2 % v a o %3
masnmenseeiintaudn Tmaenlwnmasnw lymphoma fheenaiinge
Ao wandaslimesnmiag dusnt U@y interferon Wag ribavirin 1t
MendInnld remission ¥89 lymphoma Wwa1 aaalom manduiug
YDINLLSIFDNTNNRD

"w¥umasnmenaensnmhy duglnaings direct antiviral agents

2 [~3 1 9: =Y dl v 2 a o o gj %3 = z
(DAA)M@‘}J’Jmmlﬁwammmaawmaﬂ@mLﬂummuuaﬂmmwmﬂmmm
AdTINIMTANE NN GNste |1

3. manBurashy dusny U8 sTwdnems NS nEIGEELAs
STRbITCY

1 2 a o % U 3 % (% a A dl

miﬁﬂmwmwmﬂmmmmmmhqﬂmﬂai srusne 1% Jlom flay
) Y A ) a o %3 % = § 2 1 tal 2T dl 2
MlrRamaiBuaeshy dusne uFsnnale I@amwwgamwﬂu;‘gmmvlﬂ
) . X PR, o § ¥ a o a v o o My =)
$1)en Rituximab #9&lam vlERemsmSuaeshy dusne 1Elé 909 48%
Weuriud@ il Rituximab Zedilam fieuies 13% (p<0.001) loaawnewes
Rituximab 75lam faldande snnn 2,581.8 mg/m? (AUC 0.815; 95%

, . . 26
Cl 0681-0.95 p = 0.001) fannly 80% uwazemanudwy 84%% uas
45% vasptAniamaisy domeamasneeeniihianauimue
| < o AV Y Y v 9 % X

pehlsfiony Gefldnansnd edie MIsnm@le interferon ey
. . A o v o o = v ) o v Ao o A
ribavirin  WWasn Y dusnt uElunSantunmssnmenaee o
. R A A R v oV imaa
ShnszSesioanhmAnsiu Selafufiuueh deth Tuilaqrin Selsdfisnme
flasumamisuaash’ dudseniemasSnmdeaeeiiinte 35masnsene
DAA luwSantusnefintaaiadumadonniedl wla usassdiasms
%’aaﬂaﬁu’{lmmmiﬁﬁwﬂmmmLﬁwﬁm

su

123 sudne vEfens “NusTuMIRaNySIsasmans laeis

AN BsraImsfiensSssiamiminsld laawmnizaenads Non-hodgkin

lymphoa ¥4@ Marginal zone lymphoma, lymphoplasmacytic lymphoma

lymphoma and Hepatitis C Vius 43



uay diffuse large B-cell lymphoma s ldainwaienaln masnen s

g . = [} £ [~ < ! 9: A a
auanL UD WNW?DSD”JEIE%@ISW] 1%?1’131/\1%1%'1716'1HL?J%N%L?GG]@N%’]L‘W@@Q an

g.Jl % (% L . a A 1 a ndl L [~ [~ I
Vldﬂ'ﬁim:ﬂ\bi auank UGELWHJBHNL@EI’)‘;LHGUMEW@ﬁ?ﬂﬂﬂ?&]Lﬂ%NELiﬁ@]aN

mmﬁawﬁ@@?mm (Low grade lymphoma) 13190 K& WANEIAN

G 5 A 1% ] 2 < G K A N X
NEL?J@]@N%WLW@@G\IL@@’DEI LLWW?T\[ﬂ'ﬂ’)HLﬁ%&l%ﬁﬁ@a&l%'lLWﬁaJﬁ%@@uLLiﬂ (High

grade lymphoma) e3lnsSnmenseeiintenan waslimasnm s

v o A v A LA o Ve oA o @ s . %
GauBNG USESLWLTJW q(ﬂLVl’WIQSVﬂVL(ﬂ LW@a@I@ﬁ’] MINAUIUTIUDINZIIN DN

A
NN

Reference

44

. Tanwandee T, Piratvisuth T, Phornphutkul K, Mairiang P, Permpikul P,

Poovorawan Y. Risk Factors of Hepatitis C Virus Infection in Blood Donors in
Thailand: A Multicenter Case-control Study. J Med Assoc Thai 2006;89:579-83.

. Cacoub P, Renou C, Rosenthal E, Cohen P, Loury I, Loustaud-Ratti V, et al.

Extrahepatic Manifestations Associated with Hepatitis C Virus Infection: A
Prospective Multicenter Study of 321 Patients. Medicine (Baltimore) 2000;79:47-
56.

. Jacobson IM, Cacoub P, Luigino D, Harrison SA, Younossi ZM. Manifestations

of Chronic Hepatitis C Virus Infection Beyond the Liver. Clin Gastroenterol
Hepatol.2010;8:1017-29.

. Arcaini L, Paulli M, Boveri E, Vallisa D, Bernuzzi P, Orlandi E, et al. Splenic and

nodal marginal zone lymphomas are indolent disorders at high hepatitis C virus
seroprevalence with distinct presenting features but similar morphologic and

phenotypic profiles. Cancer.2004;100:107-15.

. Ferri C, Caracciolo F, Zignego AL, La Civita L, Monti M, Longombardo G, et al.

Hepatitis C virus infection in patients with non-Hodgkin's lymphoma. Br J

Haematol 1994;88:392-4.

. Dal Maso L, Franceschi S. Hepatitis C Virus and Risk of Lymphoma and Other

DA 1S LIAUIMNES:UUMDIAUOIMSIKDUSINAINE, UNSIAU-IULNEU 2560




10.

11.

12.

13.

14.

16.

Lymphoid Neoplasms: A Meta-analysis of Epidemiologic Studies. Cancer
Epidemiol Biomarkers Prev 2006;15:2078-5.

De Sanjose S, Benavente Y, Vajdic CM, Engels EA, Morton LM, Bracci PM, et al.
Hepatitis C and Non-Hodgkin Lymphoma Among 4784 Cases and 6269 Controls
From the International Lymphoma Epidemiology Consortium. Clin Gastroenterol
Hepatol. 2008;6:451-8.

Udomsakdi-Auewarakul C, Auewarakul P, Sukpanichnant S, Muangsup W. Hepa-
titis C virus infection in patients with non Hodgkin lymphoma in Thailand.
Blood 2000;95:3640-1.

Nieters A, Kallinowski B, Brennan P, Ott M, Maynadi_ M, Benavente Y, et al.
Hepatitis C and risk of lymphoma: results of the European multicenter case-
control study EPILYMPH. Gastroenterology 2006;131:1879-86.

Luppi M, Ferrari MG, Torelli G. Hepatitis C virus genotype distribution in B-cell
non-Hodgkin lymphoma. Ann Int Med 1998;128:602.

Torres HA, Nevah MI, Barnett BJ, Mahale P, Kontoyiannis DP, Hassan MM, et
al. Hepatitis C virus genotype distribution varies by underlying disease status
among patients in the same geographic region: a retrospective multicenter
study. J Clin Virol. 2012;564:218-22.

Forghieri F, Luppi M, Barozzi P, Maffei R, Potenza L, Narni F, et al. Pathogenetic
Mechanisms of Hepatitis C Virus-Induced B-Cell Lymphomagenesis. Clin Dev
Immunol 2012:e807351.

Marasca R, Vaccari P, Luppi M, Zucchini P, Castelli I, Barozzi P, et al. Immuno-
globulin gene mutations and frequent use of VH1-69 and VH4-34 segments in
hepatitis C virus-positive and hepatitis C virus-negative nodal marginal zone B-
cell lymphoma. Am J Pathol 2001;159:253-61.

Quinn ER, Chan CH, Hadlock KG, Foung SK, Flint M, Levy S. The B-cell recep-
tor of a hepatitis C virus (HCV)-associated non-Hodgkin lymphoma binds the
viral E2 envelope protein, implicating HCV in lymphomagenesis. Blood
2001;98:3745-9.

Hartridge-Lambert SK, Stein EM, Markowitz AJ, et al. Hepatitis C and Non-

lymphoma and Hepatitis C Vius 45




46

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Hodgkin Lymphoma: The Clinical Perspective. Hepatology 2012;55:634-41.
Rosa D, Saletti G, De Gregorio E, Zorat F, Comar C, D'Oro U, et al. Activation of
naive B lymphocytes via CD81, a pathogenetic mechanism for hepatitis C virus-
associated B lymphocyte disorders. Proc Natl Acad Sci U S A. 2005;102:18544-9.
Chen Z, Zhu Y, Ren Y, Tong Y, Hua X, Zhu F, et al. Hepatitis C virus protects
human B lymphocytes from fas-mediated apoptosis via E2-CD81 engagement.
PLoS One 2011,6:¢18933.

Marukian S, Jones CT, Andrus L, Evans MJ, Ritola KD, Charles ED, et al. Cell
cultureproduced hepatitis C virus does not infect peripheral blood mononuclear
cells. Hepatology 2008;48:1843-50.

Sugawara Y, Makuuchi M, Kato N, Shimotohno K, Takada K. Enhancement of
hepatitis C virus replication by Epstein-Barr virus-encoded nuclear antigen 1.
EMBO Journal 1999;18:5755-60.

Machida K, Cheng KTN, Sung VMH, Shimodaira S, Lindsay KL, Levine AM, et
al. Hepatitis C virus induces a mutator phenotype: enhanced mutations of im-
munoglobulin and proto-oncogenes. Proc Natl Acad Sci U S A. 2004;10:4262-7.
Kawamura Y, Ikeda K, Arase Y, Yatsuji H, Sezaki H, Hosaka T,et al. Viral elimi-
nation reduces incidence of malignant lymphoma in patients with hepatitis C.
Am J Med 2007;120:1034-41.

Gisbert JP, Garci AL, Pajares JM, Moreno-Otero R. Systematic review: regres-
sion of lymphoproliferative disorders after treatment for hepatitis C infection.
Aliment Pharmacol Ther 2005;21:653-62.

Hermine O, Lefrere F, Bronowicki JP, Mariette X, Jondeau K, Eclache-Saudreau
V, et al. Regression of splenic lymphoma with villous lymphocytes after treat-
ment of hepatitis C virus infection. N Engl J Med 2002;347:89-94.

Hashem T, Waked I, El-Masey M. Non-Hodgkin lymphoma (NHL) and hepatitis
C in Egypt: frequency of infection, clinical characteristics, and response to
therapy in a randomized controlled trial. Hepatology 1997;26:1571.

La Mura V, De Renzo A, Perna F, D’Agostino D, Masarone M, Romano M, et al.

Antiviral therapy after complete response to chemotherapy could be efficacious

DA 1S LIAUIMNES:UUMDIAUOIMSIKDUSINAINE, UNSIAU-IULNEU 2560




in HCV-positive non-Hodgkin's lymphoma. J Hepatol. 2008;49:557-63.
26. Mahale P, Kontoyiannis DP, Chemaly RF, Jiang Y, Hwang JP, Davila M, et al.
Acute exacerbation and reactivation of chronic hepatitis C virus infection in

cancer patients. J Hepatol. 2012;57:1177-85.

lymphoma and Hepdiitis C Vius 47




