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Hepatocellular Carcinoma in a Non-cirrhotic Stage
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We describe two primary biliary cholangitis (PBC) cases with hepatocellular carcinoma (HCC) in a non-
cirrhotic stage. Case 1: A 6l-year-old woman was diagnosed as having PBC by anti-mitochondrial antibody
(AMA) positivity. She was complicated with HCC at the age of 80 , as confirmed by imaging studies along with
elevation of tumor markers. Transcatheter arterial chemoembolization (TACE) therapy did not prevent a recur-
rence and she died at 82 years of age. A liver specimen at autopsy revealed Nakanuma stage 3 PBC with HCC
dissemination. Case 2: A 6l-year-old woman was diagnosed at Nakanuma stage 3. She was complicated with
HCC for 10 years in a non-cirrhotic stage but cured by TACE therapy. Clinicians should bear in mind that pa-
tients with an advanced but non-cirrhotic stage of PBC may become complicated with HCC. Further studies
are needed to clarify the risk factors of HCC development in non-cirrhotic PBC. Shinshu Med ] 66 : 39—49,
2018
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Fig. 1
Tissue sections from case 1 obtained by liver biopsy in 1996. Specimens revealed lymphocyte

infiltration (arrowheads) in the portal area (a) and chronic non-suppurative destructive cholangitis

with bile duct proliferation (b) (Hematoxylin & Eosin staining).
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Table 1 Laboratory data in two cases

PBC HCC . PBC HCC

Case 1 . . . . admission | Case 2 . . . .
diagnosis diagnosis diagnosis diagnosis

Plt (x10"/u L) 230 122 254 Plt (x10*/uL) 14.2 164
PT% (%) 833 789 PT% (%) 88.0 945
Alb (g/dL) 4.2 35 2.2 Alb (g/dL) 4.2 38
ALP (U/L) 692 326 1715 ALP (U/L) 393 455
GGT (U/L) 130 38 311 GGT (U/L) 56 145
AST (U/L) 59 39 402 AST (U/L) 72 73
ALT (U/L) 44 18 158 ALT (U/L) 72 66
T-Bil (mg/dL) 04 0.66 9.2 T-Bil (mg/dL) 0.71 05
D-Bil (mg/dL) 0.1 6.2 D-Bil (mg/dL) 0.15 0.1
FANA % 320 x 80 x40 FANA X 640 X 640
AMA ) AMA -)
AMA-M2 (Index) 145 16.8 AMA-M2 (Index) 8 18.6
T-AFP (ng/mL) 33 69652 T-AFP (ng/mL) 39 1575
AFP L3 (%) 58.3 AFP L3 (%) 58.4
PIVKA-T (mAU/ml) 45 236611 PIVKA-T (mAU/ml) 14
HA (ng/mL) 234 1876 HA (ng/mL) 151
4C7S (ng/mL) 7.2 10 4C7S (ng/mL) 7.3
M2BPGi (C.0.) 2.6 M2BPGi (C.0.]) 24
HBsAg (C.0.]) 0.1 HBsAg (C.0.J) 0.1
HBcAb (C.OJ) 0.5 HBcAb (C.OJ) 0.3
HCV-Ab (C.0.) 0.2 HCV-Ab (C.0) 0.1

Abbreviations : Plt, platelet ; PT%, prothrombin time activity ; Alb, Albumin ; ALP, alkaline phosphatase ; GGT, gamma-
glutamyl transferase ; AST, aspartate aminotransferase ; ALT, alanine aminotransferase ; T-Bil, total- bilirubin ; D-Bil,

direct- bilirubin; FANA, fluorescent antinuclear antibody ;

AMA, anti-mitochondrial antibody; AMA-M2, anti-

mitochondrial M2 antibody ; T-AFP, total-alpha fetoprotein ; AFP L3, alpha fetoprotein lectin-3 fraction ; PIVKA-1I,
protein induced by vitamin K absence or antagonist-II ; HA, hyaluronic acid ; 4C7S, type IV collagen 7S ; M2BPGi, Mac-
2 Binding Protein Glycosylation isomer ; HBsAg, hepatitis B surface antigen ; HBcAb, anti-hepatitis B core antigen ;

HCV-AD, hepatitis C antibody ;
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Fig. 2

Non-enhanced computed tomography (CT) depicted
a low-density lesion (a) in the superior segment (S8) of
the liver (arrowheads) that was enhanced in early phase
(b) and washed out late phase (c) contrast-enhanced CT.
A portal tumor thrombus was also detected by contrast—
enhanced CT (arrows).
Ultrasonography showed poorly marginated hyperechoic
mosaic pattern tumors occupying the right lobe of the
liver (d).
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a) Autopsied liver revealed almost entire replacement with white and dark red tumor cells.

b) Tumor cells were immunohistopathologically stained with hepatocytes (immunostaining with anti-

Hep Parl antibody (OCHIES5, DAKO)).

¢ ) Tissue specimen showed lymphocyte inflammation in the portal area with non-suppurative

destructive cholangitis, which confirmed the diagnosis of primary biliary cholangitis (Hematoxilin

& Eosin staining).

d) Azan-Mallory staining demonstrated moderate hepatic fibrosis with portal-portal bridging but no

cirrhosis that was consistent with Nakanuma stage 3 and Scheuer stage III classification.
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Fig. 4
Tissue sections from case 2 obtained by liver biopsy. Lymphocyte infiltration was
observed in the portal area (arrowheads) (a) and small bile duct (b) and suggested chronic
non-suppurative destructive cholangitis. (Hematoxilin & Eosin staining). Moderate fibrosis in

the liver (c) was evident that was consistent with Nakanuma stage 3 and Scheuer stage III
classification (Azan-Mallory staining). Tissue section obtained 3 years later showed no
disease progression but moderate fibrosis in the liver (d) that was consistent with Nakanuma
stage 3 and Scheuer stage III classification (Azan-Mallory staining).
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Fig. 5
Pre-contrast enhanced computed tomography (CT) depicted a low-density lesion (a) in liver segment

#6 (arrowhead) that was enhanced in early phase (b) and washed out in delayed phase (c¢) CT.
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Table 2 Primary biliary cholangitis complicated with hepatocellular carcinoma

AMA-M2
PBC  Child- AFP AFP PIVKA-TI
Year Author Age Sex stage  Pugh ANA AMA (U/ml or (ng/mL) L3 (%) (mAu/mL)
Index)
1992 Sano® 71 M II 238 %10 6.1
1993 Yano® 68 F I\ A 3+ x 80 <10
1996 Wakai® 69 F I A X 320 84 <0.06
1999  Morimoto™ 74 F I x5120 X160 239 0.22
2000  Iwamoto® 49 M I A x320 %320 1486 137 23
2003 Sunagawa® 72 F \1 x320 %320 42 632
2005 Kadokawa® 75 M I A x160 X320 1494 36 465
2007 Yamanaka® 79 M I A 51,600 533 9,160
2008 Watanabe™ 65 F I\
2009  Oohata™ 68 M I\ A - + 119 37 74
2010 Takashima® 78 M I\ B x 80 X 80 12,670 225 108
2013 Mochizuki® 71 M il A
66 F I\ B
65 M I A
2014 Sasaki® 58 F I
62 F v
68 F il
76 M I
2015 Fuji" 74 M v A 62.7 21
Case 1 82 F I C X 40 16.8 69,652 583 236,611
Case 2 72 F il A X 640 186 1575 584 14

Abbreviations : PBC, Primary billiary cholangitis ; HCC, hepatocellular carcinoma; ANA, antinuclear antibody ; AMA,
antimitochondrial antibody ; AMA-M2, anti-mitochondrial M2 antibody ; AFP, alpha fetoprotein; AFP L3, alpha
fetoprotein lectin-3 fraction ; PIVKA-II, protein induced by vitamin K absence or antagonist-1I ;

HCC &P H 5 2 L 2 BHICHIRIIH72HNETH AHER] O E T 13 H AL o 2 5560 Il B S ER
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1)
2)

3)

46

X #®

Carey EJ, Ali AH, Lindor KD : Primary biliary cirrhosis. Lancet 386 : 1565-1575, 2015

Joshita S, Umemura T, Tanaka E, Ota M : Genetic Contribution to the Pathogenesis of Primary Biliary Cholangitis. J
Immunol Res : 3073504, 2017

Kawashima M, Hitomi Y, Aiba Y, Nishida N, Kojima K, Kawai Y, Nakamura H, Tanaka A, Zeniya M, Hashimoto E,
Ohira H, Yamamoto K, Abe M, Nakao K, Yamagiwa S, Kaneko S, Honda M, Umemura T, Ichida T, Seike M,
Sakisaka S, Harada M, Yokosuka O, Ueno Y, Senju M, Kanda T, Shibata H, Himoto T, Murata K, Miyake Y,
Ebinuma H, Taniai M, Joshita S, Nikami T, Ota H, Kouno H, Kouno H, Nakamuta M, Fukushima N, Kohjima M,
Komatsu T, Komeda T, Ohara Y, Muro T, Yamashita T, Yoshizawa K, Nakamura Y, Shimada M, Hirashima N, Sugi
K, Ario K, Takesaki E, Naganuma A, Mano H, Yamashita H, Matsushita K, Yamauchi K, Makita F, Nishimura H,
Furuta K, Takahashi N, Kikuchi M, Masaki N, Tanaka T, Tamura S, Mori A, Yagi S, Shirabe K, Komori A, Migita K,
Ito M, Nagaoka S, Abiru S, Yatsuhashi H, Yasunami M, Shimoda S, Harada K, Egawa H, Maehara Y, Uemoto S,
Kokudo N, Takikawa H, Ishibashi H, Chayama K, Mizokami M, Nagasaki M, Tokunaga K, Nakamura M : Genome-
wide association studies identify PRKCB as a novel genetic susceptibility locus for primary biliary cholangitis in the

Japanese population. Hum Mol Genet 26 : 650-659, 2017

fEMEERE  Vol. 66



4)

5)

6)

7)

8)

9)

10)

11)

12)

13)
14)

15)

16)

17)

FEIFREZE J L I s 2 & 0F L 72 PBC @ 2 fl

Nakamura M, Nishida N, Kawashima M, Aiba Y, Tanaka A, Yasunami M, Nakamura H, Komori A, Nakamuta M,
Zeniya M, Hashimoto E, Ohira H, Yamamoto K, Onji M, Kaneko S, Honda M, Yamagiwa S, Nakao K, Ichida T,
Takikawa H, Seike M, Umemura T, Ueno Y, Sakisaka S, Kikuchi K, Ebinuma H, Yamashiki N, Tamura S, Sugawara
Y, Mori A, Yagi S, Shirabe K, Taketomi A, Arai K, Monoe K, Ichikawa T, Taniai M, Miyake Y, Kumagi T, Abe M,
Yoshizawa K, Joshita S, Shimoda S, Honda K, Takahashi H, Hirano K, Takeyama Y, Harada K, Migita K, Ito M,
Yatsuhashi H, Fukushima N, Ota H, Komatsu T, Saoshiro T, Ishida J, Kouno H, Kouno H, Yagura M, Kobayashi M,
Muro T, Masaki N, Hirata K, Watanabe Y, Nakamura Y, Shimada M, Hirashima N, Komeda T, Sugi K, Koga M, Ario
K, Takesaki E, Maehara Y, Uemoto S, Kokudo N, Tsubouchi H, Mizokami M, Nakanuma Y, Tokunaga K, Ishibashi
H: Genome-wide association study identifies TNFSF15 and POU2AF1 as susceptibility loci for primary biliary
cirrhosis in the Japanese population. Am ] Hum Genet 91 : 721-728, 2012

Amano K, Leung PS, Rieger R, Quan C, Wang X, Marik ], Suen YF, Kurth MJ, Nantz MH, Ansari AA, Lam KS,
Zeniya M, Matsuura E, Coppel RL, Gershwin ME : Chemical xenobiotics and mitochondrial autoantigens in primary
biliary cirrhosis : identification of antibodies against a common environmental, cosmetic, and food additive, 2-octynoic
acid. J Immunol 174 : 5874-5883, 2005

McNally R]J, James PW, Ducker S, James OF : Seasonal variation in the patient diagnosis of primary biliary
cirrhosis : further evidence for an environmental component to etiology. Hepatology 54 : 2099-2103, 2011

Wb g, @I — =W P PG FREOR, ME F1: PBC WAL ¢ [EFEMIRH L ] A5
DEFEVENR IR 28 | ~. JFBE 57 © 309-311, 2016

Joshita S, Umemura T, Ota M, Tanaka E: AST/platelet ratio index associates with progression to hepatic failure
and correlates with histological fibrosis stage in Japanese patients with primary biliary cirrhosis. ] Hepatol 61 : 1443-
1445, 2014

Harada K, Hirohara J, Ueno Y, Nakano T, Kakuda Y, Tsubouchi H, Ichida T, Nakanuma Y :Incidence of and risk
factors for hepatocellular carcinoma in primary biliary cirrhosis : national data from Japan. Hepatology 57 :1942-
1949, 2013

B, ORI B IR Rk BRI BE JEEE K. TE AR IFUIER R AT U 72 R SEPERRT PRI AL IS S A L 22
MilaEo 1 6. HERZbaEE 76 © 1766-1771, 2015

Nakanuma Y, Zen Y, Harada K, Sasaki M, Nonomura A, Uehara T, Sano K, Kondo F, Fukusato T, Tsuneyama K, Ito
M, Wakasa K, Nomoto M, Minato H, Haga H, Kage M, Yano H, Haratake ], Aishima S, Masuda T, Aoyama H,
Miyakawa-Hayashino A, Matsumoto T, Sanefuji H, Ojima H, Chen TC, Yu E, Kim JH, Park YN, Tsui W : Application
of a new histological staging and grading system for primary biliary cirrhosis to liver biopsy specimens:
Interobserver agreement. Pathol Int 60 : 167-174, 2010

AR, hiRR =, LR, TDIHA, ANBFE, ANREOE, BIGZRRE, THIEG, RO& SR ERE
PERRHEIFREZ (PBC) OFBHEAT A F 74 > (20124F) [R5 @4 MR TER B MR 7235 3¢ [HERIEO I - IHER &
B 2 AR ] BE IR 53 : 633-686, 2012

Scheuer P : Primary biliary cirrhosis. Proc R Soc Med 60 : 1257-1260, 1967

BEIEET, MRk, BN, R —, g, FFNEC R4 (PBC) &REFRARIC A 5 AF
PBC il L FHOZE. HiHsE 110 @ 8-15, 2013

Imam MH, Silveira MG, Sinakos E, Gossard AA, Jorgensen R, Keach J, DeCook AC, Lindor KD : Long-term
outcomes of patients with primary biliary cirrhosis and hepatocellular carcinoma. Clin Gastroenterol Hepatol
10:182-185, 2012

Silveira MG, Suzuki A, Lindor KD : Surveillance for hepatocellular carcinoma in patients with primary biliary
cirrhosis. Hepatology 48 : 1149-1156, 2008

Caballeria L, Pares A, Castells A, Gines A, Bru C, Rodes ] : Hepatocellular carcinoma in primary biliary cirrhosis :

similar incidence to that in hepatitis C virus-related cirrhosis. Am J Gastroenterol 96 :1160-1163, 2001

No. 1, 2018 47



18)

19)

20)
21)

22)

23)

24)

25)

26)

27)

28)

29)

30)

31)

32)

33)

34)

35)
36)

48

(21 I A 1 1 )

Harada K, Nakanuma Y : Prevalence and risk factors of hepatocellular carcinoma in Japanese patients with primary
biliary cirrhosis. Hepatol Res 44 : 133-140, 2014

Nakano T, Inoue K, Hirohara J, Arita S, Higuchi K, Omata M, Toda G:Long-term prognosis of primary biliary
cirrhosis (PBC) in Japan and analysis of the factors of stage progression in asymptomatic PBC (a-PBC). Hepatol Res
22:250-260, 2002

HAN % © CTUFIEEHET A N7 4~ 2016

Ahn SH, Park YN, Park JY, Chang HY, Lee JM, Shin JE, Han KH, Park C, Moon YM, Chon CY : Long-term clinical
and histological outcomes in patients with spontaneous hepatitis B surface antigen seroclearance. J] Hepatol 42 : 188~
194, 2005

Shibuya A, Tanaka K, Miyakawa H, Shibata M, Takatori M, Sekiyama K, Hashimoto N, Amaki S, Komatsu T,
Morizane T : Hepatocellular carcinoma and survival in patients with primary biliary cirrhosis. Hepatology 35:1172-
1178, 2002

Cavazza A, Caballeria L, Floreani A, Farinati F, Bruguera M, Caroli D, Parés A : Incidence, risk factors, and survival
of hepatocellular carcinoma in primary biliary cirrhosis: comparative analysis from two centers. Hepatology
50:1162-1168, 2009

Findor J, He XS, Sord ], Terg R, Gershwin ME : Primary biliary cirrhosis and hepatocellular carcinoma. Autoimmun
Rev 1:220-225, 2002

Jones DE, Metcalf JV, Collier JD, Bassendine MF, James OF : Hepatocellular carcinoma in primary biliary cirrhosis
and its impact on outcomes. Hepatology 26 : 1138-1142, 1997

Suzuki A, Lymp ], Donlinger J, Mendes F, Angulo P, Lindor K : Clinical predictors for hepatocellular carcinoma in
patients with primary biliary cirrhosis. Clin Gastroenterol Hepatol 5 : 259-264, 2007

il 38 Al 45, R =, A % 5L HAYRERIRIE AU 30 < OB VEIRT A4S o SRt iy 1853
BAI59~624F [ >4 PBC #IMepl. HFlE 32 : 897-904, 1991

e 5, R, RER GE, bR BRE F R oo U F R Ok W fEeoksE Wil &
© R & OF A L 72 500 o0 S v IR ZE VAR IR AR iE o0 1 B HAHALREE 25 @ 2530-2534, 1992

KU #h, oL WEOJIR R R OIE B F ok Bl 4 W HCV SRR O FIEMEIR RIS &
P L7 MasE o0 1 bR, IR 34 © 723-727, 1993

Wakai T, Shirai Y, Tsukada K, Aono T, Kurosaki I, Hatakeyama K : Hepatocellular carcinoma associated with
precirrhotic primary biliary cirrhosis successfully treated by a right hepatic lobectomy : report of a case. Surg
Today 26 :723-726, 1996

Morimoto T, Honda G, Kawai Y, Hirose T, Nishio T, Shinkura N, limuro Y, Yamamoto N, Yamamoto Y, Ikai I,
Shimahara Y, Yamaoka Y : Right hepatic lobectomy for hepatocellular carcinoma which developed in primary biliary
cirrhosis : report of a case. Surg Today 29 : 646-650, 1999

AW, MR s, =4 E RO BRE R/ SE M & O M IR, R & ORE R/ Bk
e L BRI IR 2 & b Ze o 72 7 v 3 — VPRIFZE A U2 o 16l HAHES 97 © 54-59, 2000
Sunagawa H, Takayama H, Yamashiro T, Sasaki H, Sashida Y, Matsuura K, Kayou M : Hepatocellular carcinoma in
a patient with primary biliary cirrhosis and seronegativity for markers of hepatitis B virus and hepatitis C
virus : report of a case. Surg Today 33:219-223, 2003

Kadokawa Y, Omagari K, Ohba K, Kitamura S, Ohara H, Takeshima F, Mizuta Y, Nanashima A, Yamaguchi H,
Kohno S:Hepatocellular carcinoma in a male patient with early stage (stage I) primary biliary cirrhosis. Intern
Med 44 : 207-211, 2005

s W, BT 6 BRI A 2 A0 L 22 iFiasE o 1 OIBRGl. HiEsbaEE 40 ¢ 722-727, 2007
Watanabe T, Soga K, Hirono H, Hasegawa K, Shibasaki K, Kawai H, Aoyagi Y : Features of hepatocellular carcinoma

in cases with autoimmune hepatitis and primary biliary cirrhosis. World J Gastroenterol 15 : 231-239, 2009

fEMEERE  Vol. 66



37)

38)

39)

40)

41)

FEIFREZE J L I s 2 & 0F L 72 PBC @ 2 fl

K %, b R, hvE —, BEROSE BT @, A A BUEMEIRERFEZ A 0F L 22 BRI o 1 Ik
B, HERLEE 70 @ 2447-2451, 2009
mrks 3 MR A8 o RE O, PR, EAR sh HEYh B BRI O TR EE — i ®
Zhe 3 HBV BEES D EFEVENR 2SS & 0F L 22 iFMes o> 1 YRR, AFlE 51 : 557-564, 2010
Mochizuki S, Nakayama H, Higaki T, Okubo T, Midorikawa Y, Moriguchi M, Aramaki O, Yamazaki S, Sugitani M,
Takayama T :Repeat Liver Resection for Hepatocellular Carcinoma Complicating Primary Biliary Cirrhosis.
International Surgery 98 :424-427, 2013
Sasaki K, Matsuda M, Ohkura Y, Kawamura Y, Inoue M, Suzuki Y, Hashimoto M, Ikeda K, Kumada H, Watanabe G:
Clinical significance of hepatectomy for primary biliary cirrhosis patients with hepatocellular carcinoma : Report of a
single center case series and review of the published work. Hepatol Res 44 : 474-480, 2014
e ORI RMIDESE, WlEwEnh, MREHER, (EREORHE, TR FFUIRR & REAT U 22 USRI R AR S S A L 72
a1 6. HERSMEE 76 ¢ 1766-1771, 2015

(H29. 8.18 =fi; H29.10. 3 =21

No. 1, 2018 49



