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A Study of the Correlation between Prognostic Factors of
Human Gastric Carcinomas and the Expression of CD44

Ho Lee, M.D., Hyung-Chul Kim, M.D., Woo Sung Moon, M.D.
and Myoung Jae Kang, M.D.

Department of Pathology, Chonbuk National University College of Medicine, Chun-Tu, Korea

This study was performed to investigate the relationship between CD44 expression and depth
of, mmor invasion histopathologic differentiation, tumor size, lymph node metastasis, and pro-
liferating capacity of tumor cells in the gastric carcinoma. In 20 cases of carly gasiric carcinoma
(EGC) and 40 cases of advanced gastric carcinoma (AGC), the immunohistochemical staining
for CD44v3, CD44v5, and PCNA gave the following results. 1) In all 60 cases, the positive
rates for CD44v3 and CD44v5 were 18.3% and 71.7%, respectively. 2) CD44v5 was expressed
in 45% of EGC and 85% of AGC. 3) Larger tumors exhibited higher positive rates for CD44v5,
4) There were 28 cases of lymph node metastases out of 43 cases of CD44vS- positive primary
gastric carcinomas (65.1%), and there were 4 cases of lymph node metastases out of 17
CDd4dv3-negative cases (23.5%). 5) There was no relationship between CD44vSs expression and
PCNA index. Because the tumors that exhibit deep invasion, and large in size and have lymph
node metastses tend to have more frequent expression of CD44v3, CD44v5 may be one of the
useful prognostic markers for gastric carcinoma. (Korean J Pathol 1997; 31: 873 ~883)
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Fig. 1. Schematic representation of a CD44 splice variant.
This putative variant carries the variant exons V3 to VI0D.
The variant region is inseried within the extracellular do-
main close to the transmembrane region. The columns in-
dicate the approximate locations of the epitopes for the
monoclonal antibodies VFF-11, VFF-8, VFF-7, VFF-9, and
VFF-14 (Cited from Cancer 1995; 75 1063-71).
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Table 1. Histologic diagnosis of 60 cases examined

Type Number of cases
Early gastric carcinoma 20
Tubular adenocarcinoma, WD 4
Tubular adenocarcinoma, MD 12
Tubular adenocarcinoma, PD 3
Signet ring cell carcinoma 1
Advanced gastric carcinoma 40
Tubular adenocarcinoma, WD 1]
Tubular adenocarcinoma, MD 17
Tubular adenocarcinoma, PD 18
Signet ring cell carcinoma 3
Mucinous adenocarcinoma 2

WD: well differentiated, MD: moderately differentiated,
P poorly differentiated
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Table 2-1. Details of cases and CD44 varianis 3 and 5 expression in gastric adenocarcinoma and metastatic lymph node

Invasion LN metastasis
Case Age/Sex  Size(cm) Gross Pathology v v5 — -
depth v v

1 50/M 1.2 EGCIIh MD MU - - %

2 55/M 0.8 EGCIlc WD MU - — !

3 35/F 38 EGCIIc wD M - RS ot

4 61/M 2.0 EGCIlc W MU — — b

5 56/M 2&1 EGCllc MD MU - — b

f 38/F 0.4 EGCllc PD MU H

7 TI/E 1.5 EGCTIc PD MU o

8 58/F 1.0 EGCIlc MDD MU r x

9 45(F 3.5 EGCIla MD ML ™

10 T6/M 3.0 EGCIIh MD MU - - =

11 To/M 1.0 EGCIIb MD 5M - + =

12 68/M 2.3 EGCllc MD 5M i ! by

13 30/M 2.5 EGClle PD SM - :f

14 B6H/M 30 EGCIII MDD aM i f
15 67/M 35 EGCIIc MD SM : | x

16 56/M 3.5 EGCIIc + 111 signet SM =

17 S7/M 4.5 EGCI MD SM - + + -
18 46(F 2.0 EGCIlc MD SM - + + W

19 49/M 235 EGCllc MDD 5M + x

20 39M 0.5 EGClle WD 5M ®

21 S0/M 4.5 Bo 111 PD FM *

22 61/M 2.0 Bo 111 PD FM [ i 3

23 53M 2.0 Bo 110 PD PM f |
24 S3M 35 Bo 111 MD PM - + +
25 73M 20 Bo 11 MDD PM — + + + -+
26 61/F 6.0 Bo 1l PD PM - + - -
27 45/M 5.0 Bo 11 PD PM + iy

28 BF 4.0 Bo 111 MD M + *

29 59/M 35 Bo 111 FD PM — ¥

30 66/F a5 Bo 111 Py FM + +

WD: well differentiated tbular adenocarcinoma, MD: moderately differentiated bular adenocarcinoma, PD: poorly
differentiated tubular adenccarcinoma, MU: mucosa, SM: submucosa, PM: proper muscle layer, EGC: early gastric

carcinoma, Bo: Borrmann type, +: wcak staining intensity, + +: strong staining intensity, —: negative reaction, =:

no lymph node metastasis.
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Table 2-2. Detils of cases and CD44 variants 3 and 5 expression in gastric adenocarcinoma and metastatic lymph node

LN metastasis

Case  Age/Sex  Size(cm)  Gross Pathology ~ 1TVASIOn g Vs
Depth

v3 v
il STM 4.0 Bo 1N MD S8 - + + + -
3z TOM 4.0 Bo 111 FDx 55 - + + Y
i3 52 7.0 B 111 MD 88 - -+ +
M 52M 5.0 Bo 111 MD 55 + + + .
i5 GETLY | 8.0 Bo 111 MD S8 + + =
a6 49/M 8.0 Bo 11 MD 55 — - +
37 51/M 45 Bao 111 MD o o+ - + 4
38 75/M 5.3 Bo 11T MD 55 + + + + o
39 63/M 12.0 Bo IV signet 58 . ++ -
40 44/F 4.5 Bo 11T FD S8 - + +
41 J9M 5.5 Bo 11 MD SE — + + +
42 56/M 5.0 Bo 111 FD SE - + 4 =
43 61/M 1.5 Bo 11 MDD 5E -+ ®
a4 td/F 9.0 Bo 11 PD SE + +
45 53(F 8.0 Bo 11T sigmet SE + i + +
46 63/M 0.6 Bo 111 MD SE - w
47 62/M 10.0 Bo III FD SE + + -
48 55M 9.0 Bo 111 mucinous SE -
49 60/M 11.0 Bo 111 MD SE i + + + =
50 56/F 6 & 5 Bo 111 PD» SE b= =+ + = + + ++
51 T6/M Q.0 Bo 11+ 101 FD» s1 - + i
52 75M 10.0 Bo 111 FD» 1| - -
a3 39/M B0 Bo 111 FD 1 | + + - + I
54 58/F B0 Bo IV MD SI -+ + + —
55 6lfF 9.0 Bo 111 MDD | + + + -
56 I6/M 7.5 Bo 111 FD 1 | + | +
57 69/F 9.0 Bo 11 MD SI - + + +
58 53M 11.0 Bo 11T mucinous ] | — -
59 60/M 9.0 Bo 1T signet ] | - + - +
] 64/M 50 Bo 11 | + + -

PD

MD: moderately differentiated tubular adenocarcinoma, PD: poorly differentiated tubular adenocarcinoma, $5: subserosa

¥

SE: serosa, SI: extraserosa, Bo: Borrmann type, +: weak staining intensity, + +: strong staining intensity, —: negative
reaction, *: no lymph node metasiasis.

(cytoplasmic staining, Fig. 2A), 9 3tofldi= | Eukol]
(membranous staining, Fig. 2B), 22|32 =57=
of| 4 oRdHHE-8 Bt (nuclear staining, Fig. 2C), L
i} 5 g Rekelld oA eldde] o Yakdte)
#E=gley, F49 A&t =A% Eix
of whit o Mokdte] 2be]l:= gigich

1) EFE4H0|0 mE CD4d i 2FAb giokE 5
bl aell ] FdAE A EFele - F CD44 gl

ubioka2 Table 32} Zoh CDddvd chefe =3 60
ol 1] (=7] #gdF: 20¢F 1o, Al SgE
4045 10ad)ell 4] oFgdubi-& Heof 183%2] ok E
= Nlch =7kl vlsbe] FPgidols E2
YdEa B, fsgete] A MR, At HE&
ql Aute] AETE A 0%EH BRE P2 oky
e Eilew o5 ldeMgt wEs & HAF
wieh 38 FHES Ml
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Fig. 2. Immunchistochemical stainings for CTddvd show
cytoplasmic staining pattern {2A), membrancus of periph-
eral staining pateern (2B}, and for CD343v3 shows nucl car
suining pattem (200, (ABC mecthod)

Fig. 3. Posilive inmunohistochemmical staining for CD44v3
in signet ring cell carcinoma (3A) and for CD44v3 in the
nuxlul metastatic tumor cells (3C), byl negative for CI
44v3 or CD44v5 in mucinous adenocarcinoma (3B} (ABC
mcthod)

CD4dvs chuds A4 aoalss 430 (=71 fekE
el oof, A8 HRE AcllF el A FAY
28 Heod 71,758 o} HES Hych &7 F3HE
Hupsl BETe] T0%2] ok ES Hel 20%8] o4
E2 529 ot HRETHE B8 ok ER R
] HebFellaE AdFeld whE 7 Tl g
& gaatgond, & o)l b FablE Al
ea) Zeo|s SAbE R 2FSiH

2) EXEE S M D44 CHY B 2rab
sko] zajelE] o] whE CDag ghef shaigkdh

Fig, 4. lmmunuohisiochemnical saining for PCNA in mod-
erately dilferentiated tbular adenocannoma showing strong
positively slained carcinema nuclel. (ABC methed)

‘T'able 3. Fxpression of CD4dv3 and COHy3 according

e the nvasion depth of gasiric carcinoma

CDddvd CDddy5

EGC 1200 20

% LI AL 210

it | /10 FraLy
AGC IOk 340

M /10 - 30

55 ' 310 Q10

SE 310 Q0

=1 310 810
Toatal 4360

1160}

CGC: early gastric carcinoma, MU mucosa, SM: submu-
cosa, A0 advanced gasmic carcinoma. PM: proper mus-
cle, 85 sulwercsa, SE; serowsa, 510 eXtrascross.

Table 4. Expression of CTHav3 and CTMdvS according
b histologic type of gastmic carcinoma

CDAVIE)  CD4vI )

Tvpe
Tubular adenocarcinorma, WD 044 423,00
Tublar adenocarcinoma, MDD 6/28020.7) 2472982 8)
Tubular adenocarcinoma, FD 321014, 3) 15/21(71.4)
Siwmel ring ecll carcinoma 2145000 F4TIM
Mucinous adenocrcinomsa /2000 20

W well differentiated, MID: moderacly differentiated,
PD: poorly differsnriated.
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Table 42} Ftel CD44v3 ghill 2 T 2w Has) a4
AT 296015 6ed], ALY P4 HobE 2143 3
o], QAFAELE 4ol]F 20floll 4y zhz} kAlubog
Bylorn (Fig 3A), E88 34 45135 4cll9t 4
A AHE kel e 25 S40)%lc) (Fig. 3B).
CD44vs b3 27818 s AghE 4o 14,
TEE I T HAF 290|F 240, A E5E
Hd ALF 210dlF 154, 2lm ABAEYFE 4o
T Jollell Az} FAdulE & Hglow], Moy sl
F 2l e §4deleh. CD44v3 ghel e ql¥haE
HElA 50%, CD44vs o2 FEw Has) a4
HebFollM s28% 24 71 £ R4 ES Wl
J) @8 HO| 20 mE CD44 They Wd g
A §lZd Fe| {0l wlE CD44 chel) wlg okt
+ Table 59} Zch #a $)9kE 60od]5 3260 (=7
HALFE 200dlF 200, AP 3)9HEL 400]F 3000))
A4 §=ZH Hol7} gHE=wo] 533%2] Ho|E Kl
cf. CD4dv3 ghell 2 gjol® fiubyl fofa] skdubes
Hel 11elF sdlellq fJ=d Helrt gle] 72.7%2]
HolF Holen], FAYSS K9l 40¢|F 240l o) 4]
HEA Heol7l gle] 49%2] He|E Holch CD44vs
e SghE Yuied Aoll4 ok4uELS S Hel 434
T 28dlollA REF Holvl 9lo] 65.1%2] He|E
Hglon], SAYEE B 176 dolof4 FEZAH

Table 5. Expression of CD44v3 and CD44v5 according
1o lymph node metasiases in gastric carcinoma

¥ o2 390 : figkEe] o2l Asl CDads}e] Aakal 879

Helzl $HEE]e] 235%2] He]E Hgich Chddvd b
W b ) glE Hes] gell LAt g4y
2 glert (p=0.15), CD44v3 whuo]] ckidol 7.9 =
A%l F5Hrg o 3ule] =4 Helr} gl & 4
gle} (odds ratio=2.78). 2|1} CD44vS shwiuls) z}
HIH FHolgl= SAtHoz JaMe] glo8 of
T et (p=0.003).

4) E 37|0] ME LYME: FoF 271 20 cm
ok, 2.0~50 cm, 50 cm EI}Feks] HFeoz E
Jrote] CD44v3 chefs) CD4dvs shwfol] gk o od e
A A3kg PH3ledc) (Table 6). 270l o2 CD4avi
kol ebAl &2 20 em gk, 20-50 em, 50 em =
MEekell A #Hzd 6.7%, B.7% W 364% 5 Hodon]
CD44v5 bl 2 20 cm ofgk, 2.0-350 cm, 5.0 cm
ETpEokol| ] ZhZF 533%, 74.0% 2 81.8% 2] ak4] &
+ Mo CD44v3 sheila}l CDddvs ohel] 25 Foko)
2717} A A wig} @H-Eo] Zrlsigicl. £t
O 2= CD4vd ghwlla} CD4dvs chell 2% 20 om
2|k} 5.0 cm Z2pFekdoloAuk faAdo] glgl)
(p=0.02).

5) HEA0 HO|E HTEHMAMO WE A H|
W g EA #Helr) gle 326155 14adle]] 4 CD4dv3
chfja] whgstgon] o]F ool Yubd el &
Holal i, Soll= 9kAolqlic). CD44vs chufe 2my

Table 7. PCNA-labeled index according 1o CD44vS ex-
pressien in gastric carcinoma

LN metasiasis LN metsstasis PC'NA_—IEI'E]E{:] index (%)
- . rate (%)
Positive  MNegative CD44vsi + CDd4dv5(—) mean + 5D
CD44v3  Positive B 3 B11{72.7) EGC 665142 68.0+4.7 67.314.5
Negative 24 25 24{49(49.00) AGC T1.7TE4.5 6.3+ 5.1 69.0+4.8
CD44vS  Positive 28 15 28/43(65.1)
Negative 4 13 4/17(23.5) EGC: early gastric carcinoma, AGC: advanced pastric car-
S cinoma. (p>>0.1)
Table 6. Expression of CD44v3 and CD44v3 according to umor size of gastric carcinoma
CD44dv3 CD44vS
Positive Negative Positiverate( %) Positive Negative Positiverate{ %)
20 cm> 1 14 1/15( 6.7) 8 7 8/15(53.3)
2.0-50 cm 2 21 2123 8.7) 17 6 17723(74.0)
18f22(81.8)

5.0 cm=< B 14

Bf22{36.4) 18 4
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ol Ho|7} gl 32¢d F 25e|oll 4 RG]0, o
F 1ellE Aglsas BF fabilaela] skdelglch

Fduk5& Kol Helxl FEPe|4 2] CDas thy
ntEeky (Fig 30 SEtHaoll gl hel 47,
HEq 9 $oflA] whE-F Malevl 7} &z |4
ode] L4 BEE 5 gdd d9dEs R
WA ofg 54 B S5 9FE A9
s flibamehe] xelz gl

2. PCNA B0 CHEt BEEESEE HY

PCNA chaljo]] okadal A5 FokiEe] de] ¥
o g oY= obiE Helch (Fig 4 #HP
PCNA 52| 2= 27| 5|5kell ] CD4dvs chaf oR4
ol og} SA4l9l dlell4] 22 66.5% (66.5+4.2)%F
68% (68 +4.T)elglew, Fes]gtells] CD44vs shw
okl eflg} 249l eflell 4] 72F T1.7% (71.7+4.5)
? 66.3% (66.314.8)5 Hlch HAxHez NP4
oto] =7|g|ebRch, x| CD44vs thl ckidel o
7L S49l dldo) of7t Eekon) FAlthAql ke
A (p=0.0) gk

L &

CDd4 thell2 344 o4 oe]zt=] 7|55 7=
a ogle oy elsl Aok gl (multiform ransmem-
brane proeinjo|clh, CDdd= 7| 2k2] hyaluronateo]] 4]
FE nRAFozH A4 Am FHE FA4A
ks 7hde] #7)Els gl e} CD4d chefe] 4w
W&l (epithelial variant)2] o €2 2 ¢k 9= @
o}, #HTelli= CD44 ghwo] 4|Es] 7|HTe] 45
4iel 2dte] Foke] Helel Fagh HIE gl
oy Aatzl Batsl vl ek Gunthen 2 w4
=kt Fubel ebaf|E a7} He|Ad EHE (metastatic
phenotype)&- LFERAZ] S84 = atE o] CD44 iso-
formo] #asbckn Fakslg o], n|EA) 7 =T
A CDa4 chaf2] pabap shalgidt He| ol ek
ol 9} ghadgichs BatUT e 3 5 glek Joensu
572 glololl4 CD44 whuf2] wied =z ez 7
A Ha} CD44sb] 9h 82 cls2] sflited Wl 2728
} 2 4= 2 Z23EH 4R\ BHUG
Hoarsbgloh elghile] CD44 whufis] ube 2 Fob
Ho| 1l AEFEH <Hd e} U #A7 gl
o @] gl FAE el 2lafe] CD4achkwle] Qlaef uwi
el T olFUate] shias oliy 5+ 9l
=& AlAsta glch

Hoadtelly AjgE CDad Fobafe]] oigt o4 2
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