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Roadmap to final diagnosis
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el 654 EAF EAE 59U ARE dE o] e A|al Ao Ho] siA Wdstrh St 1Y, e oR
oFE A= Foler of 107d A 95 Ml B A9 F=o] SAI= o] AT 23] HAF At vjed AdBAEHZF

(diffuse large B cell lymphoma) stage I 2 ATHRFY 9719 A EE] anti-CD20 THE-23A| 2] rituximab 640 mg, cyclophoaphamide

= B 2ot 8¥(R-CHOP)& 6W 7]
AlSuiQrtt, o]3 7R E WAL o] A(autologous stem cell transplantation, ASCT)2 Wt 270LA] WA JA|AE Fofs}H
A3k B Fololtk. Bk 3A uhAl BRTR] Slthe QTS wgkout F71Hel K AlWEHA) estch W &L
710] BRAA] Qroron] ThE oFE @ AZAE EL dtoke] Hgue glolu BRI Asee Hote] Ux el
W ] A3t Foll AL Axl= white blood cell 4,000/mm’ (segmented neutrophils 72.8%), hemoglobin 11.4 g/dL, platelet
59 x 103/mm3, prothrombin time 29.7% (26.5%; internatinal normalized ratio, 2.68), total protein 5.6 g/dL, albumin 2.9 g/dL, total
bilirubin 10.8 mg/dL, direct bilirubin 9.2 mg/dL, aspartate aminotransferase 227 IU/L, alanine aminotransferase 1,154 IU/L, alkaline
phosphatase 182 TU/L, gamma glutamyl transpeptidase 358 IU/L, blood urea nitrogen 27 mg/dL, creatinine 1.4 mg/dL, Na 133
mEg/L, K 3.9 mEq/L, hepatitis B surface antigen [HBsAg]/antibody [Ab] +/-, hepatitis B e antigen [HBeAg]/Ab +/-, hepatitis B

1,250 mg, doxorubicin 85 mg, vincristine 2 mg, prednisolone 60 mgS W3} Foi35}
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— Young Chang. HBV reactivation —

virus (HBV) DNA > 10° IU/mL, anti-hepatitis A virus immunoglobulin M -, hepatitis C virus Ab -t} 2 ZSulof| A=
FEEE o]0 Eo] ~AHL J&QHX] okokt} 31x}e] R-CHOP ¥ ASCT A% Bk e &2 EX|%} U HBV viral
load®] ®i3}= 3 137} Z94ar BRIl tigh o] Aali= Foikz] dofeh 2kl SA] sto] BEH utolgAA &2
entecavir Eoligtort Q) 330 214 W} WaE] ARl 7t ol o] 4 ko] HagElo] Alelsick

Table 1. Laboratory findings according to the case timeline

Variable Before cytotoxic chemotherapy Before autologous stem cell transplantation This visit*
HBsAg ) ) )
Anti-HBs -) ) -)
HBeAg Not tested Not tested )
Anti-HBc IgG ) ) )
HBV DNA, IU/mL Not tested Not tested > 10’
AST 19 38 227
ALT 26 43 1,154

HBsAg, hepatitis B surface antigen; Anti-HBs, hepatitis B surface antibody; HBeAg, hepatitis B ¢ antigen; Anti-HBc, hepatitis B core
antibody; IgG, immunoglobulin G; HBV, hepatitis B virus; AST, aspartate transaminase; ALT, alanine aminotransferase.
“Two months after autologous stem cell transplantation.

Table 2. Factors influencing HBV reactivation

Serologic status of Risk factor HBsAg positivity
chronic hepatitis B HBeAg positivity
High HBV DNA level
High anti-HBc level
Protective factor Anti-HBs positivity
High anti-HBs level
Type of High risk (> 10%) High dose corticosteroids (prednisolone > 20 mg/day, > 4 weeks)
immunosuppressive Anthracycline derivatives
therapy B cell-depleting agents

Intensive chemotherapy for hematopoietic stem cell transplantation

Moderate risk (1-10%) Chemotherapy other than anthracycline derivatives
Moderate dose corticosteroids (prednisolone 10-20 mg/day, > 4 weeks)
Tumor necrosis factor-alpha inhibitors
Tyrosine kinase inhibitors

Low risk (< 1%) Immune modulators (e.g., thalidomide, lenalidomide)
Low dose corticosteroids (prednisolone < 10 mg/day)
Antimetabolites, azathioprine, 6-mercaptopurine, methotrexate, mycophenolate
mofetil

HBsAg, hepatitis B surface antigen; HBeAg, hepatitis B e antigen; HBV, hepatitis B virus; Anti-HBc, hepatitis B core antibody; Anti-HBs,
hepatitis B surface antibody.

- 141 -



— EfE}E A A9 A A3 E T A 718 T 2024 -

=

rhu

2 e HsARIgEF o 2 ey At A& A
AP A HBsAg -2-4d/hepatitis B core antibody (anti-HBc) %4
o= jelEo] o Fujole A Fol o] rituximabS
3= et skst Q W(eytotoxic chemotherapy) % ASCTES
WO 212 rituximabd ZEEH= ¢ 8 oW I odlojyA
Z2lo] A= HA HBsAg7} thA] AEE]= A A (reverse

seroconversion = seroreversion)©] 251 05 ASCT 7

20 % B A/dst B HRAdo] gt SEloftk
HBV Aj2dstoll= vt 22lo] go& v|xIth(Table

2). @3 HBsAg %4 $HA= HBsAg 2-d/anti-HBc <] &
Joha AFEIS 74 SR HBY AHs 9igol o
t}. E3] HBeAg A o) AL 7]# HBV DNA <=2]7} 10,000
IUmL o)<l HBsAg /4 €= HBV A&ds} 9jdo] 7}
% =TI HBsAg =/d/anti-HBe 4 Aol 749 7
HBV frdelet shefete W oA A 5E v 41, 591
Bz 4] A= A(ol, 21 5AHrituximab]) L ASCTE 2
< W HBV A2/} o] ssobduf2.3]. | A< 7o
I ESHHBV A2Aste] 9 vAet, #2 did 2
of £, WeloA|e] §3F 9 A1 7IKto] we} G o
HBY ASHahe: dlel] $I5h oA ahuoleian] g
2 wlof o4 Ao] M85 whgol ek chaell.
Ao 2 d4 HBsAg 4 TAte] 4% e oA A& w
< A= 91 E(Table 2)7F S5 &2 e of
l‘jo”—*' Futelgis A&7t WAE HBsAg 5/anti-HBe
opy Bt BHEhE Bl EART 2o BYST ¥4 AR

A 52 ASCTE W& 49 o4 Pololel2 A2 B8

29l WAlAARE w2 HmAle] o277 & 7}
2| 3417l k5ol ABAE 91wl dis) s,

F=2E|FAH|20|=(corticosteroids)

SIEE|FIAH| RO B A=A THIE 7159] %A@t HBY
FHAF MBS AR Aok T 714 71302 HBY A2dst
=3 ou]—fsh;}[ﬂ ;H/\]o]L]- A g:“ JH/H gﬂxl% 7}1] HBsAg
P TS O R 9 T AL Y 5 A%
o7 A4l S2EIAE RO|EE ARSRE 2212 15.8%01 4
HBV A 2/d3b7} gl on ol= F% IF2E g 2ol

EE ARESE 3R] 3.2%XR Tt A =9kt odds ratio, 5.72;
95% confidence interval [CI], 1.17-27.91) [6]. Al FL2E|FAH)
RO|EE W2 3} FolA= 81 20 mg oo T EY&E
(prednisolone) = o] AFS3HE B MR BAFEel A
o 2 AEHE} $IFo] HITE|T(40%) TG FA T2
R T ERECLERT T
(@4.5%) 5 =2 2504 W2 ff9]o] HArE|Qlr). 515 10 mg
ujgke] ZHEUSE & 0] AShs 8% AHgalt
A4olis 2Bt Folsltiei HBY AjEHste] ¢13le v
SITHTL BAPAOR 2% o) 20 mgiday o4f9] ZAEUSE
Ei 0] SN S0 weks 249 PAHOR o)
Sl Wl oAR FER] B2 RolE A
15 gk 7] She ZLe HBV AjeHdsls et gislo] vivh
oelA gick et T 9 Aol A v BYZHY
S750] 79 vjgke] Fol FolE mASUEE Ei o

Ap5H 40 mg ole] T HEE A RO|ES Woke
o) AjgAIste] $ie] S7hehe Hastoirol Law m=e
SIAE|RZO|E(> 40 mgo] Y EYER = 0| Aedte
| E U= solA= AP el A9 10%
(range, 9.3-11.6)°]| Z5to] s AR A& 7171l BAIRlO]
ol o)y A =7F HAE A9
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ad Xﬂxﬂom{ﬂ- HBsAg 4 8¢ 2ol A de2lel Al
B oot aS e A9 HBV A2/ skeo] 41%01 E3le
o= A& ¢ @94 27] 7 B Adol et F3=
1] T 10].

1Y oA B HAREA 9] FA] AR HY o
=5 S7HA HBV A243} A3 S7HAZ 4= A

] FHAL, APo|FREATM|E, of EEALO] E(epirubicin +
cyclophosphamide + etoposide, ACE) == ACE + T =1]<
Z2(ACE + prednisolone, PACE) 3}5} @ HH-S ¥h2 HBsAg %
4 S ddez 3 FARS] dix A= Z2EEA
Bl2o]|=7} le AellAl HBV Aj2Hdst $do] FAsHA
wioktha HaE| itk ACE @ PACE 159 HBV #2435}
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Z} 38% 2 73%%A tH(risk ratio, 2.36; 95% CI,

+

7}
1.05-5.29) [11].

T ofst s ¥e W A T HBV 243} Y =7t
g RSt ZURAE 0|41 W Aotk 2AR
A o|A1& WHe 749 o]4] A 7|4 3ke] PlS w51
S8 T o Bl RS WS F B4 WS 5] 77}
s} 3 Ei A N RS Wik 27 HBY 24e] 9)
ol So] ZELAE 0|42 W9k ) HBV Aj2Hyst
&2 19.7%F o QEAAsHe) 14, 24, 49 FHEL 7247t

T
9.0%, 21.7%, 42.9%AtH12]. &£ tt2 AFoA = w5t A
SAFEo| HuEgor 1| 9 539 -8 7kzk 3% U
22%%TtH13].

2| A2 (rituximab) & 7|E} BERIZT BEX X|2AH|(B cell
depleting agents)

g FutEAAERE A=

gt 3 FAE AYgskaL vpoA0] Sk
ghol= Hio|2| A5 AATCZA HBV 54
of. THZ o7 We] 2-o] HBV F4] A9 =8 d]#
UEoz M7= sHA|TH14] BAIZ WY A= <Qls
HBV A&7t fibsth= AM2 B2 53 SAE
Adske A olelell HBV F41& AA|eh= 7H4R1 75
< FAsiths AS AJARRICE B SAIT A & HBV A&
38}F HAYE-2 3% A 55%71A] o9 theFsiA] HarE|ar gl
o QLAFTtE QI HA| AFFES 30-38%0] ERith= H
17} QIEH15) H2oll AW AP ALolA u|ER
Hobinutuzumab) 1= 2] SAITS ZIT WY 318t QWS
e S5 - HBV A3t At 4= 82%%eH
A Fol & QAR A9l 7|7he] S 1259013
CH16]. A gutole| A 75 WHA] ok 3RS FollA
= 108%7} HBV AZA31S 19l vhd o2 gufolz|x
A 75 e 35 FollA= 2.1%50] HBV A&4dshs &
Atk ol oA FutoleiA 2 w7 A2HIste] AES |
AeHA £Y 4= rh= AL A|A}3cHadjusted hazard ratio,

0.08; 95% CI, 0.02-0.41).
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Hepatitis B virus (HBV) reactivation associated with various
therapeutic interventions is a significant cause of morbidity and
mortality among patients with current or resolved HBV infection.
Since no curative treatment for HBV infection is currently available,
a large number of individuals in the general population are at
risk for HBV reactivation. Populations vulnerable to HBV re-
activation include those currently infected with HBV or those
who have had past exposure to the virus. The potential consequences
of HBV reactivation are particularly concerning when these pop-
ulations undergo anti-cancer chemotherapy, immunosuppressive
or immunomodulatory therapies for managing various malig-
nancies, theumatologic diseases, inflammatory bowel disease, or
undergo solid-organ or hematologic stem cell transplantation. This
article aims to increase awareness of HBV reactivation and to
elucidate the mechanisms and risks associated with HBV re-

activation in various clinical settings.

Keywords: Hepatitis B virus; Reactivation; Immunosupression

therapy
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