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Pathologic Diagnosis of EaHy Hepatocellular
Carcinoma: A Report of the International Consensus
Group for Hepatocellular Neoplasia

International Consensus Group for Hepatocellular Neoplasia

| See Editorial on Page 355 |

dvances in imaging techniques and establishment
Ajfsmmmc protocols for high-risk populations
ave led to the detection of small hepatic nodules
in patients with chronic liver diseases, particularly thase
with cirrhosls or chronic hepatitis caused by heparitis B or
C viruses. These nodules, comprising a broad range of
diagnostic entitics—some benign and some with malig-
nant potential—are currendy defined histologically, and
their clinical management often depends on the ability to
make a reliable histologic diagnosis.

Evidence accumnulated in the last two decades strongly
favors the existence of a sequence of events in hepatic
nodules that precedes the emergence of hepatocellular
carcinoma (HCC),"'™ and these lesions are recognized as
precursors of HOC. However, from the beginning oftheir
recognition, there has been considerable confusion con-
cerning nomenclature and diagnostic approaches to these
hepatic nodules. To clarify these issues, an International

chronic liver disease into large regenerative nodule, low-
grade dysplastic nodule (L-DN), high-grade dysplastic
nodule (H-DN), and HCC: this nomenclarure has been
widely adopted. In addition, the TWT introduced the con-
cept of dysplastic focus as a duster of hepatocytes with
features of carly neoplasia (in particular small cell change
or iron-free fociin a siderotic background) measuring less
than 0.1 em, and defined small HCC as a tumor measur-
ing less than 2 cm.

Moare recent studies support the division of small HCC
inte two clinico-pathological groups that have been
termed early HCC and progressed HCC. Early HCC has
a vaguely nodular appearance and is well differentiated.
Progressed HOC has a distinctly nodular pattern and is
mostly moderately differentiated, often with evidence of
microvascular invasion.'® Early HCC hasa longer time to
tecurrence and a higher S-year survival rate compared
with progressed HCC.13

Working Party (IWT) of the World C. of Gas-
trocnterology proposed a consensus nomenclature and
diagnostic criteria for hepatocellular nodular lesions in
19951 The IWT classified nodular lesions found in

Smalll with malignant potential have only subtle
differences from the surrounding parenchyma. making
thern difficult to assess reproducibly. Differences in the
application of diagnostic criteria between Western and

HEPATOLOGY, February 2009

International Consensus on Small Nodular Lesions in cirrhotic liver

> .
?’3 R

WP classification L-DN H-DN ‘WD-HCC MD-HCC
Pathological features

gross appearance vaguely-nodular  distinctly-nodular

stromal invasion © S +/- +1-
Clinical (imaging)

arterial supply iso/hypo iso/hypo vlssr:;;hh?;sl hyper

portal vein supply  + + + -
Clinico-pathological Premalignant Early HCC Progressed HCC

@ iniratumoral portal tract ® Unpaired artery

H-DIN- High grade dysplastic nodule L-ON: Low-rate dysplastic nodUle WO Welk-diferentiated
MO Moderately diferentiated Isa isovascular hypo: Mypavascular hyper. hypervascular

Fig. 5. Diagram summarizing clinical and pathological corelations.
The cartoons in the top row show the anatomic changes that are found
with the evolution of fully malignant HCC. Because early HCCs grow in a
replacing pattem at the boundary, with tumor cells replacing the sur-
rounding liver cell cords, they show a vaguely nodular appearance. When
the tumors reach 1.5 to 2 cm in diameter, they tend to de-differentiate,
becoming moderately differentiated and growing in an expansile fashion
with formation of a fibrous capsule. Hypovascularity, hypervascularity,
and isovascularity are understood to mean the signal intensity in the
arterial phase of contrast-enhanced imaging relative to the nontumorous
liver. Hypervascularity is related to the development of unpaired arteries,
the absence of portal vein supply, and the distinctly nodular growth. The
diagnosis must consider the context of the lesion, especially the pres-
ence of cirthosis, the imaging findings, and the growth rate. In the
appropriate context, a lesion with decreased portal vein supply without
hypervascularity is suggestive of early HCC.

Hepatology. 1997, DOI: 10.1002/hep.510260607

Large cell change (liver cell dysplasia) and hepatocellular
carcinoma in cirrhosis: Matched case-control study, pathological
analysis, and pathogenetic hypothesis

RG Lee; AC Tsamandas; A) Demetris

Large cell change (LCC), characterized by cellular enlargement, nuclear pleomorphism and hyperchromasia,
and multinucleation of hepatocytes, is a common lesion in cirrhotic livers, but its nature, significance, and
pathogenesis remain uncertain. Therefore, we assessed the prognostic value of LCC as a marker of
subsequent hepatocellular carcinoma (HCC) through a case-control study that compared pretransplant liver
biopsy specimens from 37 cirrhotic liver transplant r

recipients without HCC, matched for sex, age (+5 yea
of the study and 7 (19%) of the control group biopsy The C
moderately increased risk of later HCC with an estim

Oncology reports. 2010, PMID: 20372834

a pathology review of 45 HCCs showed adjoining Lcc STall h epati ¢ nodules.

transition or a histogenetic association between the
rate by Ki-67 or proliferating cell nuclear antigen imn

ytological characteristics of small cell change of dysplasia in

Okki Chang; Yoshihiko Yano; Akira Masuzawa; Noriyuki Fukushima; Kazuhiro Teramura; Yoshitake Hayashi

showed a greater degree of apoptosis than normal I Small cell change of dysplasia (SCD) is characterized as an initial step in hepatocarcinogenesis.

reconcile these findings, we propose that LCC derive Histopathological diagnosis is an important diagnostic procedure for nodular lesions in the liver. However, the

of polyploidization. Such derangements, possibly cat bjopsied specimen is so small that it is sometimes difficult to differentiate between regenerative nodules,

yield a population of enlarged liver cells with nuclear dysplastic nodules, and hepatocellular carcinoma even histologically. To examine the usefulness of cytology in

minimal proliferation. According to this hypothesis, L the differential diagnosis of hepatic nodular lesions, the cellular characteristics of SCD were evaluated using

accompaniment of HCC but would not represent a d papanicolaou staining and a micrometer. Sixty-four histologically diagnosed small nodular lesions in the liver
were analyzed retrospectively. All cases were histologically classified according to the Terminology of Nodular
Hepatocellular Lesions by the International Working party: hepatocellular carcinoma (HCC) (n=17); low-grade
dysplastic nodule (LGDN) (n=26); high-grade dysplastic nodule (HGDN) (n=6); large regenerative nodule: (n=15).
SCD was noted in all of the histological categories, and the proportion of SCD tended to be higher in W-HCC
than in dysplastic nodules. Although the cellular size was the smallest in HGDN, the nuclear size was the
largest in well-differentiated HCC (W-HCC). The nuclear/cytoplasmic ratio was higher in HGDN and W-HCC than
in other nodular lesions. Hyperchromasia in W-HCC was obviously stronger than that in other nodules. SCD
was frequently found in HGDN and W-HCC. The present study showed that detailed cytological findings of SCD
are useful for differentiating HGDN from LGDN, and HGDN from W-HCC.
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- Bua/tun o6pasoBaHus Mukpockonnyeckue xapakTepucTuku

[ucnnacTuyeckuin okyc KnacTep renaTounTOB C MENKOKNETOYHLIMU U3MEHEHUAMU, pa3Mepamu
MeHee 1 MM (paHee 1cnonb3oBancs TEPMUH MENKOKIeToYHas
avcnnasus).
MRN MakpopereHepaTopHbIii y3ern PereHepaTopHbIil y3en paamepamu 6ornee BCcex ocTanbHbIX

LIMppOTUYECKUX y3enkoB (Gonee 5 MM); cooepKuUT HECKOMBKO
nopTanbHbIX TPAKTOB U BbICTNAHHbIE CUHYyCcOMAaMU TpaGeKybl
renaToLuTOoB, LUMPUHO He Goree 2 KreTok; 6e3 NpM3HaKoB AUCNIasuu.

L-DN [OucnnaTnyeckuii y3en HU3Kowm OTrpaHnyeHHoe y3Kkor hnbpo3HOW Kancynow y3noBoe obpasoBaHue
CTeNneHN 3NnoKavYeCcTBEHHOCTH HE3HAYUTENbHBLIM UMY YMEPEHHBIM YBENTMYEHNEM KINETOYHOCTU; MOXET
cofepxarb renaTouuTbl C KPYMHOKMETOYHLIMU M3MEHEHUAMW, OOHaKO
6e3 NPU3HaKoB apXMTEKTYPHON aTUMUK; COAEPXXUT HECKOMNBbKO
nopTasnbHbIX TPAKTOB.

H-DN  [ucnnaTu4eckuin y3en BbICOKON fBHas uMTONOrM4yeckasa 1 apxXuTekTypHast aTunug, HegocTaToyHas ans
CTEMNeHn 3r10Ka4eCcTBEHHOCTH nocTaHoBKM anarHo3a 'LIP; pe3koe yBenuyeHne KneTtoyHOCTU 1
MEJIKOKINETOYHbIE U3MEHEHUSI; MOXET COAEepXKaTb HECKONBbKO HEMAaPHbIX
apTepuon; He MeeT NPU3HaKoB CTPOMAarbHOM MHBa3uW; HebonbLuas
NPOTOKOBAas peakumsa BAONb KpaéB y3na no akcnpeccun CK7/19.
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Hepatology
Volume 49, Issue 3, pages 1017-1044, 20 NOV 2008 DOI: 10.1002/hep.22742
http://onlinelibrary.wiley.com/doi/10.1002/hep.22742/full#figl
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Update on Precursor and Early Lesions of
Hepatocellular Carcinomas
LRN LGDN HGDN WD HCC
Cytologic features
Small cell change = — + +
Large cell change * £ * -
Clonelike foci (clear, fatty) N + * *
Architectural features
Plate thickening =3 cells = - - +
Increased cell density compared with surroundings = 1.3 to 2 times >2 times
Pseudoglands = = * +
Nodule-in-nodule = - = g
Portal tract + + + x
Unpaired arteries and capillarized sinusoids® o 2% * +
Stromal invasion® = = = #
Reticulin framework + + + *
Tumor markers
Glypican-3 = = * (9%) + (69%)
Heat shock protein 70 == - *+ (5%) + (78%)
Glutamine synthetase = = *+ (13%) + (59%)
Positive in at least 2 of above 3 markers N - = + (72%)
Abbreviations: —, absent; =, may be present; +, usually present; ( ), % of positivity in resected specimen; HGDN, high-grade dysplastic nodule;
LGDN, low-grade dysplastic nodule; LRN, large regenerative nodule; WD HCC, well-differentiated hepatocellular carcinoma.
? Immunohistochemical stain for CD34 is helpful.
® Jmmunohistochemical stain for keratin 7/19 is helpful.

<
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regulation
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RUSSIAN FEDERATION - BOTH SEXES B
ESTIMATED INCIDENCE BY AGE
Cancer | Total Ci
All cancers excl. non-melanoma skin cancer, 458382 3.1 1.1 627.9 1081.9 1197.8 1144 321.2 204.3 21.5 | C00-97/C44
ladd | 13853 0.1 0.3 1.4 43 90 166§ 273 383 449 474 9.7 5.7 0.7 | C67
Brain, nervous system 7377] 24 2.7 5.0 6.9 8.0 97 104 104 9.6 6.7 5.2 4. 04 | C70-72
Colorectum | 59928 0.4 1.3 86 201 397 724 1144 1610 196.1] 2042 420 24.5 3.0 | C18-21
Gallbladder 3411 0.4 0.1 04 0.9 1.9 34 5.5 84 116 144 2.4 1.3 0.2 | C23-24
Hodgkin lymphoma | 2911 0.5 2.8 - 2.1 2.0 1.9 1.9 1.9 1.8 1.6 20 1.8 0.1 | C81
Kaposisarcoma 190 - 0.0 0.4 o0d () 0.2 0.3 0.5 0.2 1.0 0.1 0.1 0.0 | C46
Kidney 19313 1.2 1.9 7 149 235 329 391 42§ 418 348 135 8.9 1.0 | C64-66
Larynx 6421 - 0.1 18 42 8d 12 163 165 138 86 45 24
Leukaemia | 11773 4.9 1.9 3.7 6.1 9.3 14.2 199 239 258 26.2 8.2 6.
Lip, oral cavity 10240 0.1 0.6 3.0 62 109 15 219 239 250 230 7.2 4.
Liver 6812 0.2 0.3 1.2 2.7 5.2 87 127 167 202 218 4.8 2.
Lung 55805 0.4 1.0 9.1 251 52.1 88.3 1263 1535 1572 131§ 39.1 24.0
Melanoma of skin | 87101 1d  4a 68 8d 113 140 164 178 191 61 a1 C43___
Multiple myeloma 2738 04 % d 2 C88+C90
Nasopharynx | 45 - 2 .0 | C11
Non-Hodgkin lymphoma 771 08 4 4 | C82-85.C96
Oesophagus | 726 - A 4 | C15
Other pharynx 4104 0.1 9 .2 | C09-10.C12-14
Pancreas 14513 0d a .7 | C25
Stomach 38417 - a 20 | C16
(Thyroid | 10174 0.1 . 0.5 | C73
Ferlay J, Soerjomataram |, Ervik M,
b *  DikshitR, Eser S, Mathers C, Rebelo
M, Parkin DM, Forman D, Bray, F.
GLOBOCAN 2012 v1.0, Cancer
Incidence and Mortality Worldwide:
IARC CancerBase No. 11 [Internet].
. Lyon, France: International Agency for
Rates based on less than 10 cases are italicised ae Research on Cancer; 2013. Available
Crude and age-standardised rates per 100,000. o oots from: http://globocan.iarc.fr, accessed
Cumulative risk [0-74), percent. on day/monthiyear.
GLOBOCAN 2012 IARC -5 0 2015 and s i a
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Malignancy-associated and premalignant lesions
Large cell change (formerly “dysplasia”)
Small cell change (formerly “dysplasia™)
Dysplastic nodules

Low grade
High grade

epatocellular carcinoma
Hepatocellular carcinoma, fibrolamellar variant
Hepatoblastoma, epithelial variants
ifferentiated carcinoma

8171/3
8970/3

4B

3nokayecTBeHHble
renaTouennionsaApHbIe OnNyxXoru.

renatouennonsapHeln pak - M8170/3
dbubponammensipHbI BapuaHT
renaTtoLensIonapHOro paka —

M8171/3

enaTobnacTtoma, anutenuanbHble
BapuaHTbl — M8970/3

HeonddepeHumnposaHHas
kapumHoma — M8020/3
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BapuaHTbI CTPYKTYPHOW apXUTEKTYpbl renaTouennionsapHoro paka:

* CONUAHbLIN (KOMMAKTHbIN);
* TpabekynsipHbIN;
* TYy6ynsipHbIN;
* rceBgonanuUIsipHbIN,
* auuMHapHbIN (NCeBOOXeNe3nCTbIN);
* CKUPPO3HbLIN.
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BapuaHTbl CTPYKTYPHOW apXUTEKTYpbl renaTouenniofnsaspHoro paka

Ha6nogeHue 4
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LiuTonornyeckue BapmaHTbl renaToLesisIlofAPHOro paka:
CBETTOKIETOYHbIN;
BEpEeTEeHOKINETOYHbIN;

NnneoMopHbIN;

C OCTEeOoKNacTonoao6HbLIMK KNeTKamMu.

Penkne BapuaHThI renaToLennonsipHOro paka:
foraTbin nuMdounTaMmmn renaToLenoNapHbIA pak,
renaTouensionapHbIN pak ¢ HEMPOIHOOKPUHHOW AndepeHLMPOBKON.

Bce nepeuuncrieHHble apXUTEKTYPHbIe U LUUTONOrMYeckme XxapakTepucTuku
Heo6Xxo0AUMO oTpaxaTb B MaTONIOroaHaTOMM4YeCKMM AnarHose.

10
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CteneHun 3nokavyecTtBeHHocTu No Edmondson m Steiner:
Grade X — cTeneHb 3rokayeCcTBEHHOCTU HE MOXET ObITb onpepgeneHa,

Grade | — Bbicokasi cTeneHb AuddepeHLMPOBKU (ONyXONeEBbIE KIETKM NPaKTUYECKM He OTNNYaoTCs OT
rMNepnnasMpoBaHHbIX renaToLMTOB, 3MoKauYeCTBEHHbIN XapakTep NpoLecca ycTaHaBnvMBaeTcs No Hanuymio
VHBa3WBHOIo/arpecCUBHOIO pocTa);

Grade Il — ymepeHHas cTeneHb AndepeHUMPOBKY (KNeTKM HanoMUHAKOT HopMarbHble renaTouuTbl, HO ¢ Gonee
KPYMHBLIMU 1 TUNEPXPOMHBLIMU SAPaMU, 0BUNBHOM 303MHOMUIIBHON LIMTOMMNA3MOM, LMTOMMNAasma YacTu aTUMUYHbIX
renaTMToOB COOEPXKMUT XKENYHbIN NUTMEHT, B NPOCBETE aLyHYCOB COAEPKUTCA Xenub);

Grade Ill — Hu3Kas cTeneHb AU depeHLMPOBKM (ONyXoreBble KIEeTKU UMEIOT KpyrHble MMnepxpoMHble sapa, ¢
BbICOKUM SiAEPHO-LMTOMNa3MaTUYeCKUM OTHOLLEHMEM; LUTOMNSIa3Ma 3epPHUCTAs, KENYHOTo NMUTMeHTa HeT,
OTAENbHbIE IPYNMbl KNETOK B COCYAMCTbIX MPOCTPaHCTBax);

Grade IV — HeguddepeHumnpoBaHHas / aHannacTnyeckas kKapumHoma (peskas runepxpomasmus saep,
Anddy3HbIN POCT, 04aroBoe BEPETEHOKNTETOHHOE / MEMNKOKNETOUYHOE CTPOEHUE).

VAB
MpakTuyecknin nogxon

Grade 1: onyxornb — NOX0Xa Ha HOPMarbHY NeYeHU, MHE HY>KHbl JONOMHUTENbHBLIE OKPACKM,
4TOObI YOOCTOBEPUTLCS HE pak nu 3To (Nydwe Bcero paboTaeT okpacka Ha PeTUKYMWH, ecnm
poctynHo UIMX — CD34 ytobbl foKa3aTb 3HAOTENN3aumo cuHyconaos unu HSP70, 4yto6bl
AoKasaTb NPUCYTCTBME MOMEKYNAPHBIN aHOManun B onyxonu, Ki67 n Glypican-3)

Grade 2: TOYHO pakK, No cpe3aM OKpaLLUEHHbIM FEMaTOKCUITUHOM U 303MHOM 4OBOJSIbHO XOPOLUO
BMOHO YTO OMyXOnb renartouennionspHas - Hago caenaTte UIMX Tonbko, 4To6bl NOATBEPAUTD
renaTouennionapHyo anddepeHuUMpoBKy (goctatoyHo 1 mapkepa)

Grade 3: ACHO 4YTO 3TO pak, HO No Npenapatam, OKpaLleHHbIM reMaTOKCUIIMHOM U 303MHOM S
NOHATUS HE UMEID KaKoN
- X HyXHO gokasaTb renaTouenmonapHyto anddepeHumpoBky
- B aTon cutyauum nyyiwe Mcnonb3oBaThb LLUMPOKYHO NaHenb nepBuYHbIX aHtuten (Hep Par 1;
Glypican-3; Arginase-1; CD10 unu pCEA; AFP; Albumin ISH)

11
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Comparison of 5 Immunohistochemical Markers
of Hepatocellular Differentiation for the Diagnosis
of Hepatocellular Carcinoma

Thuy Nguyen, MD; Daniel Phillips, MD; Dhanpat Jain, MD; Michael Torbenson, MD; Tsung-Teh Wu, MD, PhD;
Matthew M. Yeh, MD, PhD; Sanjay Kakar, MD

® Context.—Several immunohistochemical markers are
available to establish the diagnosis of hepatocellular
carcinoma. Judicious selection is essential to achieve a
reliable diagnosis in limited tissue provided by liver biopsy.

Objective.—To compare the efficacy of 5 hepatocellular
markers for the diagnosis of hepatocellular carcinoma
across various levels of differentiations.

Design.—Immunohistochemistry for hepatocyte paraffin
antigen 1 (Hep Par 1), polyclonal carcinoembryonic
antigen (CEA), glypican-3, arginase-1, and bile salt export
pump transporter was performed in 79 hepatocellular
carcinomas, yielding 93 observations (13 well-differenti-
ated [14%], 41 moderately differentiated [44%], and 39
poorly differentiated [42%] tumors).

Results.—Arginase-1 and Hep Par 1 had the highest
sensitivity for well-differentiated hepatocellular carcino-
ma, whereas arginase-1 and glypican-3 had the highest
sensitivity for poorly differentiated hepatocellular carci-
noma. When staining of more than 50% of the tumor was
considered a positive result, arginase-1 remained the most
sensitive marker for all differentiations, whereas sensitivity

for Hep Par 1 in poorly differentiated hepatocellular
carcinoma dropped to 30% and that of glypican-3 in
well-differentiated hepatocellular carcinoma was 15%.
The addition of Hep Par 1 and/or polyclonal CEA to
arginase-1 did not lead to an increase in sensitivity for any
differentiation. The combined use of arginase-1 and
glypican-3 yielded 100% sensitivity for poorly differenti-
ated hepatocellular carcinoma.

Conclusion.—Arginase-1 was the most sensitive marker
in all differentiations of hepatocellular carcinoma. Glypi-
can-3 had high sensitivity for poorly differentiated cases
and its combined use with arginase-1 enabled identifica-
tion of nearly all cases of poorly differentiated hepatocel-
lular carcinoma. Although bile salt export pump
transporter has good overall sensitivity, it has a limited
role in establishing hepatocellular differentiation when
added to a panel of arginase-1 with either glypican-3 or
Hep Par 1.

(Arch Pathol Lab Med. 2015;139:1028-1034; doi:
10.5858/arpa.2014-0479-OA)

13
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Arginase-1 (B)
Glypican-3 (C)

H&E (A)

Hep Par 1 (D)

Table 2. Immunchistochemical Markers in Hepatocellular Carcinoma With 5%? Staining Considered Positive M@
Differentiation Arginase-1, No. (%) Glypican-3, No. (%) Hep Par-1, No. (%) pCEA, No. (%) BSEP, No. (%)
Well, n =13 13 (100) 8 (62) 13 (100) 12 (92) 12 (92)
Moderately, n = 41 41 (100) 33 (80) 40 (98) 306 (88) 37 (95
Poorly, n = 39 38 (97) 33 (85) 25 (64) 21 (54) 14 (45)

Abbreviations: BSEP, bile salt export pump; Hep Par-1, hepatocyte paraffin antigen 1; pCEA, polyclonal carcinoembryonic antigen.
2 Staining in 5% or more of the tumor cells was considered positive.

b BSEP results were not available in every case; n = 39.

< BSEP results were not available in every case; n= 31.

Table 3. Immunohistochemical Markers in Hepatocellular Carcinoma With 50%? Staining Considered Positive
Differentiation Arginase-1, No. (%) Glypican-3, No. (%) Hep Par-1, No. (%) pCEA, No. (%) BSEP, No. (%)
Well, n =13 13 (100) 2 (15) 13 (100) 10(77) 9 (69)
Moderately, n = 41 40 (98) 24 (58) 34 (83) 26 (63) 28 (72)
Poorly, n = 35 34 (88) 29 (74) 12 (30) 7 (18) 6 (6)°
Table 4. Sensitivity of Different Combinations of Immunohistochemical Markers in Hepatocellular Carcinoma
Hep Par-1* and/or Glypican-3*,  Hep Par-1* and/or Arginase-1°,  Glypican-3* and/or Arginase-1*,
Differentiation No. (%) No. (%) No. (%)
Tumor cells staining, % >5 >50 >5 >50 >5 >50
Well, n = 13 13 (100) 13 (100) 13 (100) 13 (100) 13 (100) 13 (100)
Moderately, n = 41 41 (100) 40 (98) 41 (100) 40 (98) 41 (100) 41 (100)
Poorly, n = 39 36 (97) 34(87) 3797) 34(88) 39 (100) 37 (95)
Abbreviation: Hep Par-1, hepatocyte paraffin antigen 1.

14
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Ha6nroaeHue 6
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dubponamMmmensapHbIN BapuaHT renaTtouensilonsaspHoOro paka B
Anugemuonorus:

oKkono 5% Bcex TMNOB renaToLensonspHOro paka 1 okono 30% Bcex TUMNOB renaToLensonspHOro paka y NoApPOCTKOB M MOMOAbIX
COBEPLUEHHONETHUX

M=X

B HacTosiLee Bpemsi HeT MHpopaLMmn O BO3MOXHBIX 3TUONOMMYECKMNX areHTax

KnuHunyeckue ocobeHHOCTU: CpeaHUii BO3pacT NaLMEHTOB - 26 net
CcaMbll MOMOAON OMUCAHHBIV NaLeHT: 4 roaa;
camble cTapble 60 +

KnuHuyeckue nposiBneHus: 60onb B XMBOTE, aHOPEKCUSI, yCTanocTb
Hukakux hoHOBbIX NeveHn 3aboneBaHnin nevyeHmn

Ceponornyeckme oCO6eHHOCTH:
adl1 - oTpuuaTenbHbIN (€CNW NONOXUTENbHLIN, BEPOSTHO He PI'LIP)

Ocob6eHHoCcTU Mopchonoruu:

6onblune 303MHOPUNbHbIE KNETKN 3aMETHbIE SAPbILLKN
namMensipHbIn (YellyinyaTbli) BHYTPUOMyxoneBsbin purbpos
6nepHbie Tena u rmanvHoBble Tena

KnuHuyeckoe TeyeHMne — CTOSb e arpeCcCUBHbIN Kak TUNuYHbIA LIP,
cpepaHss 5-neTHSSA BbKMBAEMOCTb:B crydae pe3ekTabernbHbIx onyxonew - 76%, HepedekTabenbHbix - 0%.

18
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Ha6noaeHue 10
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Ha6noaeHue 10

MeTtacTta3 nepBu4HOI onyxonu B numdaTtnyeckue y3nbi cpegocTeHus Yyepes 3 roga (Ha6. 10)

20
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dubponammensapHbIN BapruaHT B
renaTouennonsaspHOro paka
[MNogTBepXxaeHue renatouennonspHon
|o HepPar; 100% |—> anddepeHLMPOBKN B Criyvae NCEBOOXENE3NCTOro
. Glyp|can 3 50% CTpOeHune onyxonu
|+ CK7: 100%
* CKS/6: 100% =P [loaTeepxaeHue pubponammensipHoOro BapuaHTa
* CK19: 20%
[+ CDe6s8: 100% |
* Chromogranin: 5%
* AFP: 0%
AB

Comprehensive Variant List

L NOWUAEWNPE

Biphenotypic (hepatocellular and cholangiocarcinoma)
Cirrhotomimetic
Clear cell hepatocellular carcinoma

GCSFP hepatocellular carcinoma
Lymphocyte rich hepatocellular carcinoma
Mucin producing hepatocellular carcinoma
Sarcomatoid hepatocellular carcinoma
Scirrhous hepatocellular carcinoma
Steatohepatitic hepatocellular carcinoma
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OuddepeHumanbHbIN AnarHo3 mexay renaTtouennionsapHbIM PakoM U
onyxonesbiMU 06pa3oBaHUAMU NeYeHU, UMUTUPYIOLLIMX
renaTtouennionsApHbIN pak

*[loYeYHOKNETOUHbIN CBETMNOKNETOYHbIN pak — PAX-2, RCC, CD10
* AopeHokopTuKanbHbIi pak — melan A, Inhibin a, calretenin

*MenaHoma — HMB-45, S100
* AHrMoMMonunoma, anuTenMongHbI BapnaHT — HMB-45, aSMA
*[[acTpovHTEeCTUHaNbHas ONyxorb, AaNMTENNOVAHBLIN BapuaHT — CD117

* XonaHrnouennonsipHeli pak — myumHesl, CK19, CEA (untonnasmatnyeckoe okpallmBaHue)

* HeniposHaokpuHHble onyxonu - Syn, ChrA, CD56
* AgeHokapumHoma nerkoro — TTF1 (sgepHoe okpawmeaHue!), Napsin A
*Pak mono4Hom xenesbl — MammornodbuH, ER, PR, GCDF-15, GATA3

Surg Pathol Clin. 2013 Jun;6(2):333-65. doi:
10.1016/j.path.2013.03.005. Epub 2013 May 4.
Diagnostic Approach to Hepatic Mass
Lesions and Role of Immunohistochemistry.
Marginean EC, Gown AM, Jain D.

| rable 4
| IHC markers useful in the workup of hepatocytic lesions: usefulness and pitfalls |
Carcinoma
IHC Marker __Staining Pattern _Pitfalls
HepPar-1 Cytoplasmic, Low sensitivity or absent in poorly differentiated and scirrhous HCC
granular Patchy staining in biopsies
Can be positive in gastric hepatoid, esophageal, lung, reatic.
adrenocortical, colorectal, and uterine ¢
as
Arg Cytoplasmic May show minimal, patchy positivity in pancreatic carcinomas
and nuclear
GPC3 Cytoplasmic Low sensitivity in well-differentiated HCC and in biopsies (<50%)
Can be positive in melanoma, lung squamous carcinoma, germ cel
tumors, and gastric hepatoid carcinomas
Sometimes membranous or canalicular staining
GS Cytoplasmic Diffusely positive in fi-catenin-activated HA-focal expression in

4 Fetoprotein

pCEA

<10

CD34

Heat shock
protein 70

Cytoplasmic

Canalicular

Canalicular

Sinusoidal

Cytoplasmic
and nuclear

HGDN
Typical maplike pattern in FNH

Low sensitivity (25%-50%)
Patchy staining
Positive also in germ

tumors

Distinction between cytoplasmic staining in adenocarcinoma and
canalicular pattern in HCC can be difficult

Sensitivity in poorly differentiated HCC is low (25%-50%)

Low sensitivity (<50%)

Does not differentia
lesions

Can show a membranous pattern staining

between benign and malignant hepatocyt

Can shov

ncomplete staining in HGDN, HA, and FNH
Patchy staining in HCC

Table 5

Most commonly used IHC stains in the di ial diag
unknown primary and tumors of unclear lineage

ic carcinomas of

is of hepatic

HepPar-1,

Tumor Type MOC31_GPC3, or Arg1_Pertinent Positive Markers

HCC + pCEA®, CD34% CD10?, villin®, GS, AFP

cC + CK7, CK19, CDS5, CK 8/18, CK20 (40%),
pCEA (cytoplasmic), CDX2

Colorectal adenocarcinoma + C€K20, CDX2, villin, MUC2

Pancreatic adenocarcinoma + CK8/18, CK17, CK19, CK7, IMP3, MUC1,
MUC4, MUCSAC, MUC2 (intestinal type),
CA19-9

Lung adenocarcinoma + CK7, TTF1, napsin A, surfactant A, MUC1

Squamous cell carcinoma + P63, p40, CK5/6

Neuroendocrine tumors +: CD56, synaptophysin, chromogranin, TTF1,
AE1/3

Endometrium carcinoma + CK7, ER, PR, fi-catenin, vimentin, Pax8,
CA125, CD138

Ovarian serous + CK7, Pax8, CA125, ER, PR, WT1, mesothelin,
vimentin, MUC1

Ovarian mucinous carcinoma + CK7, CK20, Pax8, CDX2, mCEA, E-cadherin

Prostate adenocarcinoma - AMACR (not specific for prostate), PSA,
PAP, AE1/3, NKX3.1, ERG (Ets-related
gene)

Renal clear cell carcinoma + RCC, vimentin, EMA, CD10, Pax8, Pax2

Renal chromophobe carcinoma  + CD117, CK7, E-cadherin, Pax8, EMA

Renal papillary carcinoma + CK7, RCC, Pax8, AMACR, Pax2, RCC, EMA

Malignant Melanoma = $100, HMB45, Melan A, MART]1, tyrosinase

Adrenal gland carcinoma AE1/3, Melan A, calretinin, inhibin, CD56

Testicular seminomatous tumors CD117, OCT3/4, PLAP, SALL4

Testicular nonseminomatous AE1/3, CD30, CK8/18/CAMS.2, CD10, PLAP

(germ cell tumors) (60%), HCG, SALL4
Bladder transitional carcinoma  + CK7, CK20, CKS5, p63, GATA3, E-cadherin,

Vascular tumors

uroplakin Il
CD31, CD34, FLI-1, ERG

AML HMB45, Melan A, MART1, actin HHF-35,
CD68, TFE3 (transcription factor E3)
* Canalicular.
® Sinusoidal
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Ha6bniopeHune 8

s AT
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lMp¥ UMMYHOrMCTOXMMUYECKOM UCCNEeA0BaHUM KIMETKA ONyXonu oGHapyKUBatoT 3KCNPeCCUIo:
naH-uuMToKepaTuH (knoH AE1/AE3) — auddcpy3Hyto LuTonnasmaTu4eckyio;
S100P (knoH 16/f5) — audpdpy3Hyro LuTONNasMaTU4ecKyto;
beta-Catenin (knoH 14) — MembpaHHyto;
Arginase-1 (knoH SP156) — ouaroByto LiuTONIa3mMaTu4€ecKyio.

KneTkn onyxonu HeraTuBHbI K
Hepatocyte (knoH OCH1E5, DAKO),
HepParl (knoH OCH1ES5, CellMarque),
Glutamine Synthetase (knoH GS-6),
Glypican-3 (knoH 1G12),

Melan A (knoH A103),
Melanoma Coctail (knoH A103 + HMB-45 + T311),
CD56 (knoH 123C3),
Chromogranin A (knoH DAK-A3),
TTF-1 (knoH 8G7G3/1),

CD34 (knoH QBENd/10),

CD10 (knoH 56C6),

CEA (knoH CEA31),
Vimentin (knoH V9),

CK 7 (knon OV-TL 12/30),

CK 19 (knoH A53-B/A2.26)

B oHOM 13 cpe30B K CTPYKTYpe Onyxonn o6HapyXuBaloTCcsi 3aMypoBaHHble OCTPOBKM TKaHM NeYeHU, IKCnpeccupyoLime
HepParl (knoH OCH1ES5, CellMarque), Glutamine Synthetase (knoH GS-6), Arginase-1 (knoH SP156).

Ha6nrogeHue 8

Ha6niopgenue 8 |
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Ha6noaeHue 9

Advances in targeted therapies for hepatocellular carcinoma in the genomic era
Josep M. Llovet, Augusto Villanueva, Anja Lachenmayer & Richard S. Finn
Nature Reviews Clinical Oncology 12, 408—424 (2015) doi:10.1038/nrclinonc.2015.103

Tumour-associated
macrophage

Stellate cell

Ipilimumab >
G

- cell

Tumour-associated

fibroblast

o> @D

‘Endothelial '

Nivolumab
Pembrolizumab

Nature Reviews | Clinical Oncology
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4B

Proliferative phenotype Non-proliferative phenotype

(CTNNB1)(Polysomy7)(Inflammation)

Subclasses

~ Gene — |
signatures G5/G6 |
De-regulated
pathways
Clinical Poor outcome ! Good outcome
i '”.'gar High AFP Low AFP
S o Poor differentiation i Good-to-moderate differentation

Nature Reviews | Clinical Oncology

w Cnacubo
% 32 BHUMMaHue!
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The educational activities are sponsored by the United States & Canadian Academy of Pathology (USCAP) for

educational purposes only. The material presented is not intended to represent the only or the best method appropriate for
the medical conditions discussed, but rather is intended to present the opinions of the authors or presenters, which may be of
assistance to other healthcare professionals to arrive at their own conclusions and consequent application. Participants do

so with full knowledge that they waive any claim they may have against the USCAP for reliance on information presented
during these activities.
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