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Reactivation of Hepatitis B Virus in Patients with
Rheumatologic Disease Treated with Biologic Disease
Modifying Anti-rheumatic Drugs: Screening and Treatment

Jung Il Lee

Division of Gastroenterology, Deparmtment of Internal Medicine, Gangnam Severance Hospital, Yonsei University College of Medicine, Seoul,
Korea

Reactivation of hepatitis B virus (HBV) is not infrequently reported in patients with rheumatologic diseases treated with biologic
disease modify anti-rheumatic drugs (DMARDS) such as a tumor necrosis factor- @ inhibitor or a B cell depleting molecule. HBV
reactivation is reported not only in patients with chronic hepatitis B but also in cases with resolved HBV where HBsAg is neg-
ative and anti-HBc positive. Studies suggest that with treatment using biologic DMARDs, the risk of HBV reactivation increases
when HBsAg is positive independent of HBV DNA replication status, and in those with anti-HBc positive and serum HBV DNA
positive. Therefore, testing for HBsAg as well as anti-HBc is important before initiating treatment with a biologic DMARD. In
addition, evaluation of serum HBV DNA may be required when either HBsAg or anti-HBc turns out to be positive. Although
series of reports suggest that prophylactic antiviral therapy in patients with higher risk of HBV reactivation would diminish mor-
bidity and mortality from hepatic cause, solid guidelines pertaining to when to initiate and terminate HBV antiviral therapy and
which agent should be used should be provided in the future. (J Rheum Dis 2015;22:282-287)
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M = 7MA Fubel 2= ] X 5ol 22ole AEIE AAEZE

g} tumor necrosis factor (TNF)-a A A (etanercept, in-

el ABd ol & A XAl Ful Ao o= Hieg & fliximab, adalimumab, golimumab, certolizumab), & in-

Ao F 3l 4F9 Ayt Azto g, ohofst A4 A terleukin (IL)-6 <=&-#| A4 (tocilizumab), B A|E£E %7
o|EFIRIES] Fa3 A¥S e o FE dHA AUrHI] © 2 3 AlA (rituximab), 12|32 T A L5 £H 2 3
| o]H 3 Ao EFIRIE EH o2 st AL AA + Al Al (abatacept) 7} AH[2]. o1& A= DMARDE
7t =4=le] 71E9] dfule]l s o (disease modify an- < B el ke i E A e 7 e
ti-rheumatic drug, DMARD)Z} ¥ &-5]o] 220w 4] Fu} Zle g AztE e, 53] v&E7ldl e #AA%, ol
ElAanA e MRS x5Age g B7w v Q). Al Eo] n|&FA vkA B¥ 7+ (inactive chronic hepatitis

Received : September 8, 2015, Accepted : October 14, 2015
Corresponding to : Jung Il Lee, Division of Gastroenterology, Deparmtment of Internal Medicine, Gangnam Severance Hospital, Yonsei University
College of Medicine, 211 Eonju-ro, Gangnam-gu, Seoul 06273, Korea. E-mail : mdflorence@yuhs.ac

pISSN: 2093-940X, elSSN: 2233-4718
Copyright (© 2015 by The Korean College of Rheumatology. All rights reserved.
This is a Free Access article, which permits unrestricted non-commerical use, distribution, and reproduction in any medium, provided the original work is properly cited.

282


http://crossmark.crossref.org/dialog/?doi=10.4078/jrd.2015.22.5.282&domain=pdf&date_stamp=2015-10-28

B) & #4 BY 7+ (occult hepatitis B)2] &4 3}ol|
gt 5871 Qo] F9& 98tk B FoAe T4 BY
Zredo] gnkso] dAY 2 #A BE 7+ whol#~
(hepatitis B virus, HBV)oll ;2% ¥ 3|53 AEEo4
A3&384 DMARD A& A] HBVel tish A 7A e X &
off Al =3tz el

= £
w4 BY 7ele) o3 U AR
A B 7kl ElvietellA A A2y WA Add
o7 FiuEo]l I7b oA FE A o] Bl& Aol
t}[3]. $-elvel HBV #iE-2 BY 7+d wiAle] 483}
H7] o]l 19801t ol HA}F 8% ~9%, 1Ak 5%~ 6%
2 H3=9la1[4], 1983 THol|A] HFoE mAlo] A
&5 o] % 1991 Aol oA F, 199513 =7} <EA
Z A, 20021 F47] 7H] ddlibArd o] AlEbElm A A
A Haeshs 7S Bolak 9lon} 2012 Fol wHER
HAZAE z2bol o8l HBsAg FAES HA 3.4%,
o172} 2.6% = oFH = A A79] 3.0% FE7F Zd= o]
SITHS). oFd Fulel Tz glont e Ful
Bl 3% ZhAjoll A o] HBY 2l &2 AnlQlFol A9 o
27 grtka e .

ukd BY 7hede] Abel A= HBV <l ¥ wHA BY ¢
ol <o F-87](chronic hepatitis B, immune tolerant
phase), "4 B3 7+ #-57](chronic hepatitis B, im-
mune active phase), "4 B¥ 7+ H|257] (chronic
hepatitis B, inactive phase), HBeAg 24 wFA 7+%] (HBeAg
negative chronic hepatitis B) 3! HBsAg 44 7] (HBsAg
clearance phase) 59| 5/ 44 DAIZ Vo] & 5 9l
[6,7].

Fiol W #HdU= FEARETS #Ho] glon
HBeAg %4, =2 HBV DNA §%] & Ho|x|ut nlo]g] X
of] thgk W dut-g-o] 79| ¢l alanine aminotransferase
(ALT) X7} Bolm +z= 9] dFo] AW Zn|g
A]7]0]t}8-11]. HBV DNA X7} L5 B3} =
AgA o2& THEAo] uln|gd], o] A2 wlolE Lol Y
Y #E wEe ‘§7¢5“:1r[12] upeha] GubH o g

= o A7lol utolez M EE AASA vk
el B85 HBY BAAEE olr} SuAl vlole] 2o

gk H WhSo] A= o] HBeAg ¢4, ¥4 HBV DNA
;‘(] 9] A, ALTY 784 =& 244 ALS JeEldE=

A 7R B Zbd BE el 2ol 7eH13,14]. ©]

2NN RS FEE o4 AF &AL Ho|m
AFE7E EARE[15]. o]213 W 8k= HBcAg 5
HBeAgoll U3t A1 54 T F=72] 4ol Z7lsto]
Fol®l ZHAIE7) 9ol Eo] Yehd e A ez[16] L34
A& o2 HBV DNA F4jo] ¢jAl¥m 4 HBeAgel
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HBV and DMARD

g A3lo] o] FolA 3 vk BY 7Hd nv|&E7]ol ol
7171 % gt} HBeAg 94 #1213} HBV DNA A7} o] F
(A7 k= A-FollA e o]t = X8 E AlFsle] 3
7HAQ el =S Sfof 3ttt

T BE 7k wlZ-E7]e iR 3HAE HBeAg &
A), anti-HBe2] A3}, A <&H el AAF ALT X5 Ho|x
HBV DNA x]7} Z4X] olsl&2 HAE= At mil-¢ Y
CHAlE AL eH17-19]. ¥]&5 7= dEE bl A
717k A&sx]o] kush 04]—?—73: Ho|Awk eF 20%2] 1A}
A& HBeAg 24 7t 22 HBeAg %A 5712 A
A3t g vFA S dbEsH A HHFTe R AP
=tv}H20,21].

HBeAg 54 "4 BE 7H1 Al Bl go] da A&
o g ZHEol 5 oA EE B ANAA A
3t 9 7T o s ZegetA ==ul[22-24], o] A7)l
hatolg] 2 AAE o] 838 X 52 H 9] Z8Ys o = qick

HBsAgo| 44 % A& tiFE I3 HB
7AZE =R ¢to | anti-HBc7} anti-HBs 71 &3} IHA|glo]
A ollA AEHrt

<
%
N
N

Hepatitis B virus #]&4] 3}

T BY 7k AT vlo|# &8 5 W5 Aol
AT 2ol 93l AAT v Z HAAX B Z& gror3)st

o1 ol 9J3l Wd5o] Al 735 A4 3H(reactivation)
o] f1dde] F7h3teh25]. BY 7kl o] AMBAskE A F
7K Z Vg = e, wHY BE 7ked 9] o3} (exacerbation
of chronic HBV infection)®} #A 7 % 353 A
(resolved hepatitis)oll A 2] #ANut(relapse)©] AT}H26,27].
ubAl B 7+ed 9] osl= HBsAg %4l o|wi4] HBV DNA7}
712 x]oll w3l 1008 o] F7Vsle= Zd-F-olAv HBV
DNAZ} S-4o]9it}7l 100 IU/mL o] Z7sle A2
Aelsla, 3 BY 7kl el A4 S= HBsAg w4 ol
ok o g JehAY HBsAg = 2-AJo|w 4 HBV DNA7} &
AollA] Aoz Vel A2 A ol3het[28]. HAE A
Q A= WA x5y dE3Et ey 5 HBY
DNA # ol o]o] WA Frb ¥ ALT <ol vehd
th. By 7Hd o] AEA3E dFE e 94 AR
= vlo]& & QIxRZA] X8 A HBV DNA FX, HBeAg
kA o i, ZHA|EU] cccDNA, precore/core promotor H
o], &%= QIApEA] oFdZoke] 2B WA Z O olF Zo
T2 €] ALT, 183 X 5% °'Z}EH HAAAA 2 &

°L§Wiﬂ*7ﬂl°l T U AL, 2ERAE o]4 Hl AV
Fex 5ot AE HBV A4 3ol

rﬂoP Eﬂ} 7+ %Xlt’& ol9lo| = AH|Zol = AlAl=
AH o & HBVE F4& FX1sto] A

& 2 dA glor, fulel A

AlAel o]gF A S K s o]

& 254 5 AT
9lt}H29-31].
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1) & tumor necrosis factor-e EHA|

&} TNF-a A (infliximab, etanercept, adalimumab )
9] 7% HBV #M&A3L= HBsAg A EAlol| A HuE of
Y2} HBsAg =4, anti-HBc 949l ZHE& BY 7Fd (occult
hepatitis B)OH/HE Hax]o] 9ltl. HBsAg ¥4 3l 745 Al
A3} HlEE el upet xpo]7 gl=vl, 12.3%01 A
39%7tA) Rawo] 9leow, anti-HBc?r %Al ZA$=
1.7%¢°l14] 5%7kA] 2] HhAiEo] K E 9lrb[31-33]. o]uf
oA gutelel s X8 E 3 A5 AEASES Foet
Al g% Adeh[32]. 3 WA A=A s}l A= an-
ti-HBcHt ¢kAJ el 3lzlEo] anti-HBc®} anti-HBs =5 <
4l 3kAE K BY 7k A3 AR o o]
A 3RS ollA] Suto|H 2R oA X 5e 3] Al
A E 2 d EAHY 5 IdrH[34].

2) Rituximab
CDzooﬂ Zh-g3sto] B Al 317k bl rituximab A
& % HBV A4 s}ell vzt Hae FolghellA] w2l
YZZ 9] X FollA rituximabe AEAIZHS] H S
ol Aoz &#yA 9lvh[35,36]. Rituximab X &
E%— AASoll tiRE S84 el el A BY
9}L HBsAg %A ﬂz}oﬂﬂ 27.8% (45/162)
A gl A N85 W2 TollA v 2k
:11(22.9%, 32/140 vs. 59.1%, 13/22; p<0.001), oJ[:+4
Futolglz X Bell = E7slal 20% o] LA = Slek
I Haska ek, ol A= ghul o] 7hak whel
AEEIR AL, AlE7iE]o] ARgtoll A ghr] R AgtE ot
oAl BY 7+l ARAIsHEo] Ykt (6.3% vs. 39.3%,
p<0.05). = t}2 F3kF ol Fol| 4] HBsAg 24 /anti-HBc
¥4 9l 3haloll A= HBV AZAISHE 2.4%2 Yghor} 94
H317} 9)9ieb[37]. ¥+ HBsAg S-4d/anti-HBc 9F4d o] % 4]
rituximab-cyclophosphamide, doxorubicin, vincristine,
and prednison slolx g5 vkl gl T £ 3alSof gk A
a2 1 AT BY 7] ARt ol W 2
ot3ly) &3] uAYgc}(10.4 2! 6.4 per 100 person-year).
HBsAg % HBV DNA?| RUe|=lat BY 7+l 1A 3}
Al S Ql gutole 24 X 5 E HF-E A 7hs
o, Zhdel ofgkd At dglew, 53 1™
(HBsAg)o]l M=dste Z4-%7F BY 7 &
7H4 F 23k AFXAH(100% vs. 28%)[38]. Rituximab X
2+ HBsAg 54 /anti-HBc immunoglobulin (Ig)G %4
o711} HBsAg A4S MZA7~ AZELA A B
Zred el ARG ste] 1dAS Folm (relative risk [RR]
2.14, 95% confidence interval 1.42~3.22, p=0.0003) &
3] isolated anti-HBc %A 3HAbollA] rituximabs AR&-3}
© 3%, AHEEA gke Aol vl Al ske] A
AP =71 Z4H(RR 5.52)[39]. Rituximab X & A]el] ojH};
A ol A N B E W T3 BHA %W ol A
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By 7redel AMBAS = ovde Holrk UArH(13.3%
vs. 60%)[40].

Fule] 22 A $kol| 41 9] rituximab X &2} HBV zﬁwé el
et Bars ke 7ol vl AiH oz WA 34
7t HBsAg %Al 3lxtoll A= &2 HBsAg 94, anti-HBc

Q) E I AT Kl Q1gleH[41-44]. 2ol A
= g AR AFoA = HBsAg % okAJel ukA] B 714d

A4+ rituximab X 59} HBV gufol#] A AAE 7o
AH4s }o/u(n 2) anti-HBc %A% 7-$-ol4= HBV DNA

A ol & 23 gzkslel & T«Fﬂ(n 12) HBV AN EA] 5

WAEA] ¢

kokok . Baslgdel[45].

o2

Of

—|—4r—\|€\'4 Ogé

7 Ml
7b wkAyst
3) Abatacept

CD80/86°l 2F-&3to] T AIEE A= 2o 2 4R
abatacept®] A&7 AW A= wHY BY 7hele] AHEA
s} gl ez o] Atkell W3t Eavl Aivh(2,46,47].
53] 87 e HBsAg A 3HAE Haugk odtof wp=w
abatacept *| & A& 2A] &2 HBV DNA7} A& A &
SYtlel% abatacept$} &7 HBVoll tlgh ghulole = AlA|
£ T3 g2 A Foll= HBV AFASHE Aotz
HuE glom, ghutole] 2 AAE FEo] 2= A -Folle A2

37t AT

4) Tocilizamab

T BY zkelel Eubd Srubel =gt ShAtel A 9] IL-6
484 g9 tocilizumab AHE L w$ A o]t}
gutol#] 24 AA|Q entecaviri HBV7} ebdstA| =4
=l 3}A}ol) A tocilizumab?] AF-g-2 HBV A|EAIsH7E SHE

A Fekeke FelEart 319194‘?“] [48], HBsAgE =4
o] ARk HBVOﬂ E=EFERY HHel A 3k} 57 24}

% 37l|A] HBV DNA7} HAEE o) gnfolu] AlA)|
AHgglol mlolH 27t =AE Ak Havt 9hdvh[33].
o2 3k W oA = 18% 2] HBsAg 54 ©] A%t anti-HBc
FEQ AE3 Tl 223k ghatol| A gutole 2 AlA|
AH-&-glo] tocilizumabs A&kl uff 28] 3R}l A
HBV Afbo] WkA¥slgivkar sto] 2] o8- HBV A2 3}
& Raelr|E sH3ih33].

Fote]l £ 43} 3kA1ol| A9 hepatitis B virus 3 &
7tel=gkel

HBVE 9wk A&A 7 A A4 7054 18l A
AANAE glom@ oufe] Folutt Faslil

] ModdA & getsigtay] A HBsAg B anti-HBc
IgGel A =A7} Feslct 37 HBV 21 ZA71 ¢l
£ 7d-%-(HBsAg 24, anti-HBc IgG 24])& HBV w4l &
5 1% F Uk

HBsAg %4<] 73-%- HBV DNA =X]of| fHAIglo] o=
FulolH A E Folste Zlo] 5 vh[49]. ehr]Fd 2
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ST it SA A fZF S e w A
29 HzAFE Eitstel 7h del A5 FAl=A A
A, H8A, AL 52 FelsA EL 7 dgel &
ATH[50-53]. FrtEl =S A= AAE %
3k Aol A] el ] 2=A] Fof A dtel] tZE A
F-Zsic}. HBsAg 41Q) 189 9] ghAloll 4] & TNF-«
Xﬂ ol Aol ellpH oz wu| e g Foi3k 108 9] &
Zpol| A= HBV A& 317t dojubA] gfgkont o3 %
25 A o2 899l 3kt F 57 (62.5%) 0114 HBV A2k
A3t Qehe Hazk $ivh[54]. HBsAg A Y 74 <l
w4 ghujole] 24l HBV DNAYF A4537]1 & 7]dke] &
ofghe Ao] ofel WA 2 x| 5ol A Az 3
A T E A Ast= Aol EAAZNNAE o] a9 o]
B3zl 59a[52,55], A& 5 Foll= A 717 A%
& o] A} oA mjolElAlE o] EX R E
HAAAIZL 73] 315 2 AG7AA FoE AgGste A
o] nlEAlsl A o}, AANTA FE AHES Wi AAT
<7 e EFastth 53 FulelaAske] X 5] A¢ A
B F8 AlAol #AsA vk ol el dedl, FUA
FollAe] B F5 $ < 3MY 5 oA e Fo
2 Zo3t A u}o]e{ AMZA1e] o] = B3] X8
A HBV DNA7} &2 7-9-(=2,000 IU/mL) = $13e] =
o] By vl 9Igeh[56]. 2Bl =& nfo|glx A7}
AL wie oANH dufolel Al Fo 7)17hs RHA B
el A g FE AR w2 Zo] oA T ol F
npol 2 AFAS whe WY o ek A ket
ollA AAslal Yle A8 FE A HBeAg 44 7H4
BY 7kde] 79 HBeAg 8H #3ho] o] Fo]Zl ¥ Mol
12704 ol ANE8E =
HBeAg &4 "H4Y B3 7H19] 7§ HBsAg £4S X8
%28 AHeg B3yl

o gutole = X8 Al A& kA9 A5 el id
< o] &3 X 5ol 3t Eavh 7ht wARE AA7kA o] %]
E ASRE 28T off o]Fof Fd FAIEQ ot EH]e,
Bl:=FH]o], qlEl7iulo], eln]id, J&Fd
o 2% Ago] 7hsstelet At 53] qleginlol=
ghu] S-dol] vl v £ BY 7k ALA S A avt
U Ao Hausa vt & gu R oz X8
Aol = A e] Eif»ﬁ ol Fof 7|7ko] A Aoz o4

© A5 WA ES Adste] A8 oFAE A9 dert
Arh53]. H & %‘&;g RS W22 3 $34 Al
A QIE|7helo] %] gte] whu|Fel X] gl vzl HBV A
A3t sk 7k} kX 8 Fvk(chemotherapy dis-
ruption) 529 HlE7} FoslA Y% ot[57], HA7IA
ol oFA7} A4 3} oAlell ¥ $-L3hA] B v]Eadt
ol A o st FAE AH o A A Fofl W3k &
A Tl obgw] tiREe] o X 5ol 33k A
© HEZF S e AgEgleng Fule| 22t
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A 8A| AHE F AR oA dmtol 2 X8 Aol B
A& 717F Soll B3k Ak A4t H st} vt vlE
5 (potency), Extx| & A&, W
7w qlel7hulofu eli=EH]o] Fo] Al
A AYd Aoz oS5 JHAE d9kE
A3t oA} X g 2= A gbe AL
g 7kderst o $u7h A7) wiiteldt. 3k
HBsAg 34l o|M 4] anti-HBc IgG %4 ¢l 739-= anti-HBs
o Fofl FAIle] &G 2e] it ot Wl AlAl/

o,

Al el Frell w1 IR T W] s AA ghot
QEA o Aakg Aol TA7 Lot @
HBsAg 24 o1w 4 HBc IgG %49 739 = I3 HBV

DNA7} ekilo]zhe ofjubd % 82 1, HBV DNA7} <
Aolg}wl HBV DNAS F7|do& A 1~2/149 7+
7)) FABHHA] oA gutolH = X8 AR RS AA

A
& 5 9% Aol

4 =

A3=3% DMARD A& Al HBVE] A&A8HE =] 9
34 chgo] Pl WA HBV 7l o 77t &l=A]
k2 739 AEF3 DMARD A2 Z HBsAg ® anti-HBc
IgGE #AAstaL & F sht o] <44< -5 HBV DNA
ZAAE 3lc}, ukoF HBsAg &4 ©] 1 anti-HBc IgG 24 o
E HBV 749 $A7F 9= 73+ HBV W4l HE< a1
gheh A 73 HBsAg A o17vh -2 HBV DNA ¥4
Q1 7% =34 DMARD A% Zlof] HBVell thgk 3nlo]
A=A X 55 A3} o|uf gmfo|Ei A= € HBV
DNA 52, Welelsl ais] 2= 2 71, A1 S
e THHLeE 3] AdstE, =71 ¥4 HBV
DNA7} =AY A717Ee] X 571 dldE 7S AR o]
=< AL AES FAH ez 1ei3ith HBsAg 54 B
HBV DNA $4]©]3L anti-HBc IgG7} 49l 7% & #
Aol o] lermg A& DMARD X & ol HBV
DNAE A7|H o2 ZYe|sst, HBV &4 3t7h 2y
S 75 Futelels X g5 Atk

CONFLICT OF INTEREST

No potential conflict of interest relevant to this article
was reported.

REFERENCES

1. JangJW. Hepatitis B virus reactivation in patients with hep-
atocellular carcinoma undergoing anti-cancer therapy.
World J Gastroenterol 2014;20:7675-85.

2. Nard FD, Todoerti M, Grosso V, Monti S, Breda S, Rossi S,

285



Jung Il Lee

10.

11.

12.

13.

14.

15.

16.

17.

18.

286

et al. Risk of hepatitis B virus reactivation in rheumatoid ar-
thritis patients undergoing biologic treatment: Extending
perspective from old to newer drugs. World ] Hepatol
2015;7:344-61.

. Ahn YO. A review study on descriptive epidemiology of HBs

antigen positivity in Korea. Korean J Epidemiol 1982;4:
35-45.

. Sim JG, Seo JK, Suh §J. Prevalence and its changes of hep-

atitis b viral markers from 1988 to 1993 in Korean children.
J Korean Pediatr Soc 1995;38:1535-9.

. Ministry of Health & Welfare. Korea health statistics

2011:Korea national health and nutrition examination sur-
vey (KNHANESV-2). Seoul, Ministry of Health & Welfare,
2012.

. Lok AS, McMahon BJ. Chronic hepatitis B. Hepatology

2007;45:507-39.

. Hoofnagle JH, Doo E, Liang TJ, Fleischer R, Lok AS.

Management of hepatitis B: summary of a clinical research
workshop. Hepatology 2007;45:1056-75.

. Tran TT. Immune tolerant hepatitis B: a clinical dilemma.

Gastroenterol Hepatol (N'Y) 2011;7:511-6.

. Lok AS, Lai CL. A longitudinal follow-up of asymptomatic

hepatitis B surface antigen-positive Chinese children.
Hepatology 1988;8:1130-3.

Chang MH, Hsu HY, Hsu HC, Ni YH, Chen JS, Chen DS. The
significance of spontaneous hepatitis B e antigen sero-
conversion in childhood: with special emphasis on the clear-
ance of hepatitis B e antigen before 3 years of age.
Hepatology 1995;22:1387-92.

Hui CK, Leung N, Yuen ST, Zhang HY, Leung KW, Lu L, et
al; Hong Kong Liver Fibrosis Study Group. Natural history
and disease progression in Chinese chronic hepatitis B pa-
tients in immune-tolerant phase. Hepatology 2007;46:395-
401.

Vierling JM. The immunology of hepatitis B. Clin Liver Dis
2007;11:727-59.

Lee PI, Chang MH, Lee CY, Hsu HY, Chen]JS, Chen PJ, et al.
Changes of serum hepatitis B virus DNA and amino-
transferase levels during the course of chronic hepatitis B vi-
rus infection in children. Hepatology 1990;12:657-60.

Lok AS, Lai CL. Acute exacerbations in Chinese patients
with chronic hepatitis B virus (HBV) infection. Incidence,
predisposing factors and etiology. ] Hepatol 1990;10:29-34.
McMahon BJ, Holck P, Bulkow L, Snowball M. Serologic and
clinical outcomes of 1536 Alaska Natives chronically in-
fected with hepatitis B virus. Ann Intern Med 2001;135:
759-68.

Tsai SL, Chen PJ, Lai MY, Yang PM, Sung]L, HuangJH, et al.
Acute exacerbations of chronic type B hepatitis are accom-
panied by increased T cell responses to hepatitis B core and
e antigens. Implications for hepatitis B e antigen serocon-
version. J Clin Invest 1992;89:87-96.

Martinot-Peignoux M, Boyer N, Colombat M, Akremi R,
Pham BN, Ollivier S, et al. Serum hepatitis B virus DNA lev-
els and liver histology in inactive HBsAg carriers. ] Hepatol
2002;36:543-6.

Zacharakis GH, Koskinas ], Kotsiou S, Papoutselis M, Tzara
F, Vafeiadis N, et al. Natural history of chronic HBV in-
fection: a cohort study with up to 12 years follow-up in
North Greece (part of the Interreg I-II/EC-project). ] Med
Virol 2005;77:173-9.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34,

de Franchis R, Meucci G, Vecchi M, Tatarella M, Colombo
M, Del Ninno E, et al. The natural history of asymptomatic
hepatitis B surface antigen carriers. Ann Intern Med 1993;
118:191-4.

Chen YC, Sheen IS, Chu CM, Liaw YF. Prognosis following
spontaneous HBsAg seroclearance in chronic hepatitis B pa-
tients with or without concurrent infection. Gastroenterolo-
gy 2002;123:1084-9.

Lok AS, McMahon BJ. Chronic hepatitis B: update 2009.
Hepatology 2009;50:661-2.

Okamoto H, Tsuda F, Akahane Y, Sugai Y, Yoshiba M,
Moriyama K, et al. Hepatitis B virus with mutations in the
core promoter for an e antigen-negative phenotype in car-
riers with antibody to e antigen. J Virol 1994;68:8102-10.
Croagh CM, Bell §], Slavin J, Kong YX, Chen RY, Locarnini
S, et al. Increasing hepatitis B viral load is associated with
risk of significant liver fibrosis in HBeAg-negative but not
HBeAg-positive chronic hepatitis B. Liver Int 2010;30:
1115-22.

Yoo BC, Park JW, Kim HJ, Lee DH, Cha Y], Park SM. Precore
and core promoter mutations of hepatitis B virus and hep-
atitis B e antigen-negative chronic hepatitis B in Korea. J
Hepatol 2003;38:98-103.

Gupta S, Govindarajan S, Fong TL, Redeker AG. Sponta-
neous reactivation in chronic hepatitis B: patterns and natu-
ral history. J Clin Gastroenterol 1990;12:562-8.

Yeo W, Johnson PJ. Diagnosis, prevention and management
of hepatitis B virus reactivation during anticancer therapy.
Hepatology 2006;43:209-20.

Yeo W, Zee B, Zhong S, Chan PK, Wong WL, Ho WM, et al.
Comprehensive analysis of risk factors associating with
Hepatitis B virus (HBV) reactivation in cancer patients un-
dergoing cytotoxic chemotherapy. Br J Cancer 2004;90:
1306-11.

Hwang JP, Lok AS. Management of patients with hepatitis B
who require immunosuppressive therapy. Nat Rev Gastro-
enterol Hepatol 2014;11:209-19.

Chung SJ, Kim JK, Park MC, Park YB, Lee SK. Reactivation
of hepatitis B viral infection in inactive HBsAg carriers fol-
lowing anti-tumor necrosis factor-alpha therapy. ] Rheuma-
tol 2009;36:2416-20.

Kim Y], Bae SC, Sung YK, Kim TH, Jun JB, Yoo DH, et al.
Possible reactivation of potential hepatitis B virus occult in-
fection by tumor necrosis factor-alpha blocker in the treat-
ment of rheumatic diseases. ] Rheumatol 2010;37:346-50.
Lee YH, Bae SC, Song GG. Hepatitis B virus reactivation in
HBsAg-positive patients with rheumatic diseases under-
going anti-tumor necrosis factor therapy or DMARDs. Int J
Rheum Dis 2013;16:527-31.

Pérez-Alvarez R, Diaz-Lagares C, Garcia-Hernandez F,
Lopez-Roses L, Brito-Zerén P, Pérez-de-Lis M, et al; BIO-
GEAS Study Group. Hepatitis B virus (HBV) reactivation in
patients receiving tumor necrosis factor (TNF)-targeted
therapy: analysis of 257 cases. Medicine (Baltimore) 2011;
90:359-71.

Nakamura J, Nagashima T, Nagatani K, Yoshio T, Iwamoto
M, Minota S. Reactivation of hepatitis B virus in rheumatoid
arthritis patients treated with biological disease-modifying
antirheumatic drugs. Int ] Rheum Dis 2014 Apr 4 [Epub].
DOI: 10.1111/1756-185X.12359.

Liu HL, Zhao Z, Yang H, Liu FF, Liu Q, Luo Q, et al. The ef-

J Rheum Dis Vol. 22, No. 5, October, 2015



35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

fects of nucleoside analogue prophylactic treatment on HBV
activation in HBcAb+ patients undergoing immunosup-
pressive therapy. J Viral Hepat 2013;20:645-9.

Cheng AL, Hsiung CA, Su IJ, Chen PJ, Chang MC, Tsao C]J,
et al; Lymphoma Committee of Taiwan Cooperative Oncology
Group. Steroid-free chemotherapy decreases risk of hep-
atitis B virus (HBV) reactivation in HBV-carriers with lym-
phoma. Hepatology 2003;37:1320-8.

Yeo W, Chan TC, Leung NW, Lam WY, Mo FK, Chu MT, et
al. Hepatitis B virus reactivation in lymphoma patients with
prior resolved hepatitis B undergoing anticancer therapy
with or without rituximab. ] Clin Oncol 2009;27:605-11.
Kim §J, Hsu C, Song YQ, Tay K, Hong XN, Cao ], et al.
Hepatitis B virus reactivation in B-cell lymphoma patients
treated with rituximab: analysis from the Asia Lymphoma
Study Group. Eur J Cancer 2013;49:3486-96.

Hsu C, Tsou HH, Lin SJ, Wang MC, Yao M, Hwang WL, et
al; Taiwan Cooperative Oncology Group. Chemotherapy-in-
duced hepatitis B reactivation in lymphoma patients with
resolved HBV infection: a prospective study. Hepatology
2014;59:2092-100.

Dong HJ, Ni LN, Sheng GF, Song HL, Xu JZ, Ling Y. Risk of
hepatitis B virus (HBV) reactivation in non-Hodgkin lym-
phoma patients receiving rituximab-chemotherapy: a
meta-analysis. J Clin Virol 2013;57:209-14.

Chen XQ, Peng JW, Lin GN, Li M, Xia Z]. The effect of pro-
phylactic lamivudine on hepatitis B virus reactivation in
HBsAg-positive patients with diffuse large B-cell lymphoma
undergoing prolonged rituximab therapy. Med Oncol
2012;29:1237-41.

Pyrpasopoulou A, Douma S, Vassiliadis T, Chatzimichaili-
dou S, Triantafyllou A, Aslanidis S. Reactivation of chronic
hepatitis B virus infection following rituximab admin-
istration for rheumatoid arthritis. Rheumatol Int 2011;31:
403-4.

Ghrénassia E, Mékinian A, Rouaghe S, Ganne N, Fain O.
Reactivation of resolved hepatitis B during rituximab ther-
apy for rheumatoid arthritis. Joint Bone Spine 2012;79:
100-1.

Gigi E, Georgiou T, Mougiou D, Boura P, Raptopoulou-Gigi
M. Hepatitis B reactivation in a patient with rheumatoid ar-
thritis with antibodies to hepatitis B surface antigen treated
with rituximab. Hippokratia 2013;17:91-3.

Droz N, Gilardin L, Cacoub P, Berenbaum F, Wendling D,
Godeau B, et al. Kinetic profiles and management of hep-
atitis B virus reactivation in patients with immune-medi-
ated inflammatory diseases. Arthritis Care Res (Hoboken)
2013;65:1504-14.

Mitroulis I, Hatzara C, Kandili A, Hadziyannis E, Vassilo-
poulos D. Long-term safety of rituximab in patients with
rheumatic diseases and chronic or resolved hepatitis B virus
infection. Ann Rheum Dis 2013;72:308-10.

www.jrd.or.kr

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

HBV and DMARD

Germanidis G, Hytiroglou P, Zakalka M, Settas L. Reactiva-
tion of occult hepatitis B virus infection, following treat-
ment of refractory rheumatoid arthritis with abatacept. J
Hepatol 2012;56:1420-1.

Kim PS, Ho GY, Prete PE, Furst DE. Safety and efficacy of
abatacept in eight rheumatoid arthritis patients with chron-
ic hepatitis B. Arthritis Care Res (Hoboken) 2012;64:
1265-8.

Kishida D, Okuda Y, Onishi M, Takebayashi M, Matoba K,
Jouyama K, et al. Successful tocilizumab treatment in a pa-
tient with adult-onset Still's disease complicated by chronic
active hepatitis B and amyloid A amyloidosis. Mod Rheuma-
tol 2011;21:215-8.

Yeo W, Chan PK, Ho WM, Zee B, Lam KC, Lei KI, et al.
Lamivudine for the prevention of hepatitis B virus re-
activation in hepatitis B s-antigen seropositive cancer pa-
tients undergoing cytotoxic chemotherapy. J Clin Oncol
2004;22:927-34.

Rossi G, Pelizzari A, Motta M, Puoti M. Primary prophylaxis
with lamivudine of hepatitis B virus reactivation in chronic
HbsAg carriers with lymphoid malignancies treated with
chemotherapy. Br ] Haematol 2001;115:58-62.

Lau GK, He ML, Fong DY, Bartholomeusz A, Au WY, Lie
AK, et al. Preemptive use of lamivudine reduces hepatitis B
exacerbation after allogeneic hematopoietic cell transplan-
tation. Hepatology 2002;36:702-9.

Lau GK, Yiu HH, Fong DY, Cheng HC, Au WY, Lai LS, et al.
Early is superior to deferred preemptive lamivudine therapy
for hepatitis B patients undergoing chemotherapy. Gastro-
enterology 2003;125:1742-9.

Hsu C, Hsiung CA, Su IJ, Hwang WS, Wang MC, Lin SF, et
al. A revisit of prophylactic lamivudine for chemotherapy-
associated hepatitis B reactivation in non-Hodgkin's lym-
phoma: a randomized trial. Hepatology 2008;47:844-53.
Lan JL, Chen YM, Hsieh TY, Chen YH, Hsieh CW, Chen DY,
et al. Kinetics of viral loads and risk of hepatitis B virus re-
activation in hepatitis B core antibody-positive rheumatoid
arthritis patients undergoing anti-tumour necrosis factor al-
pha therapy. Ann Rheum Dis 2011;70:1719-25.

Saab S, Dong MH, Joseph TA, Tong MJ. Hepatitis B prophy-
laxis in patients undergoing chemotherapy for lymphoma: a
decision analysis model. Hepatology 2007;46:1049-56.
Hui CK, Cheung WW, Au WY, Lie AK, Zhang HY, Yueng
YH, et al. Hepatitis B reactivation after withdrawal of
pre-emptive lamivudine in patients with haematological
malignancy on completion of cytotoxic chemotherapy. Gut
2005;54:1597-603.

Li HR, Huang JJ, Guo HQ, Zhang X, Xie Y, Zhu HL, et al.
Comparison of entecavir and lamivudine in preventing hep-
atitis B reactivation in lymphoma patients during chemo-
therapy. J Viral Hepat 2011;18:877-83.

287



