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p16 overexpression and Rb loss correlate with high-risk HPV infection in oropharyngeal squamous
cell carcinoma

Jiromaru R, Yamamoto H, Yasumatsu R, et al.

Histopathology. 2021;79(3):358-369. doi:10.1111/his.14337

(EE]

de =L .
H -

HPV @S (3 IHER LB (OPSCC) DRIEICH T Z2EEAERND 1 D2THY . pl6
TERL I X 5T HPV 2ET 2 2 e ER I T3, 7 pl6 BED OoPSCC
IZ p16 2D OPSCC & H~FHRREIFTH V. UICC 5 8 IICHE VT TMN 73D XY v &
TV IR E Nz ple FEHRLY 13 HPV RY IR U CIER ICIRZ A E 0 28,
FREFRNRE~— 7 —Clda . HPV BEERE VIR & L HPV G
o3 [ T U1E —BCE MR R 2 HAZ D B,

¥ 72 HPV &% X v IEfE IR 4 2 729 i, PCR % DNA in-situ hybridization, RT-PCR.
RNA in-situ hybridization 72 £ ® HPV &2 H %, L2 L ple FLAEMHMLE X v b Hfliiic
BED ORI TH 2 -0 FIHTE s,

AL TlE, OPSCC SEHIICF 1) % HPV &S & pl6 B X U Rb O FRIVRAER T~ HPV

X, 1.

Bk L OCBE TR E OBRIEIC OV~

o3l

WR LTk -

177 1o OPSCC JEFIIC B % pl6 5 L U Rb DOFEBVREE % Gtk L~ CHERE L .



HPV RO #IE mRNA in-situ hybridization % f#/H L 7z

Fili A

177 5, p16 + /HPV + (n = 105, 59.3%). pl6 +/HPV - (n=8,4.5%). pl6—/HPV —(n=
64,36.2%) BEICH 1T A7 (Table2)o pl6+/HPV-(n=8) B XU pl6-/HPV-(n= 64) O
#EiX. pl6o+/HPV + DOFF (n=105& v b 2EFHHE (0S) 88k, dLLIFOS A
BICEL T 2HRAIRH 572 (ENLZENP =0.0610, P =0.0004), (Figure 4)

Rb D YEURFE % preserved expression (> 90 %. n=68), partial loss ( 10- 90 %. n = 97),
F X U complete loss (< 10%. n=12) ICHFHL 7= (Figure 1, fifi/8). HPV FGPEAEH] (n = 105)
D Rb DYeth ¥ % — /|3 partial loss (n = 97 /105, 92.4%) & complete loss (n =8 /105, 7.6%)
T, preserved expression DIEFIIFED 7225 7z (n=0/105,0%), —77. HPV [ZH:DRERH] (n=
72) Tl¥. Rb DYt Y% — /% preserved expression (n =68 /72, 94.4%). & complete loss (n
=4/72. 5.6%) 25 V. partialloss 13528 72> 7= (n=0/72,0 %), pl6 HFRGLEH] & L L |
pl6 & Rb J¢tad partial loss / complete loss DHfF 1%, 72K (Z N Z 1 100%) & FFE AL

(88.9% Xt 97.2%)% X IR 92.9 % *f 98.1 %)% 7~ L 72, (Table 3)

i -

pl6 BB & R L. pl6 & Rb DHFABIEREMED & K BANMROENLTTIETDH B
T LRI N/ (Figure 3), L2 L pl6 % Rb SEfikib o0t < HPV Bk - 2t
i€ L 72 WA ld. mRNA in-situ hybridization 7z & O HPV ME % BM$ 2 LEHRH 5,

[take home message]

> plo GEA LT LS HPV [GIEE 3RO T, X7 v AT = v 7 X o TEFICHHILE
T 2 AJRETED B 5 o



Table 1. Clinicopathological findings

of 177 cases of

OPSCC
All
(n=177)
Age (y) Mean (range) 62.8 (37-84)
Sex (%) Male 147 (83.1)
Female 30(16.9)
History of smoking (%)  Yes (current/former) 138 (78)
No (never) 30(16.9)
Unknown 9(5.1)
Tumor site (%) Anterior wall 33(18.7)
Lateral wall 132 (74.6)
Posterior wall 2(1.1)
Superior wall 10 (5.6)
T-stage (%) T1/T2 103 (58.2)
T3/74 74 (41.8)
N-stage (%) NO (N-) 37 (20.9)
N1,2,3 (N+) 140 (79.1)
Clinical stage, 7" UICC  I/II 24 (13.6)
- /v 153 (86.4)
Clinical stage, 8" UICC  I/II 97 (54.8)
e /v 80 (45.2)
Clinical stage, modified  I/Il 95 (53.7)
8™ UICC (%)
/v 82 (46.3)
Tumor differentiation KSCC 64 (36.2)
- NKSCC 113 (63.8)
Event after initial Residual tumor (PD, SD, 14 (7.9)
therapy (%) PR)
CR followed by 35(19.8)
recurrence/metastasis
Durable CR 125 (70.6)
Unknown 3(1.7)
Table 1. (Continued)
All
(n = 177)
Last contact (%) No evidence of disease 118 (66.6)
Alive with disease 7 (4)
Died of disease 45 (25.4)
Died of other cause 7 (4

UICC, Union for International Cancer Control; KSCC, keratinising
squamous cell carcinoma; NKSCC, non-keratinising squamous cell
carcinoma; PD, progressive disease; SD, stable disease; PR, partial
response; CR, complete response; OPSCC, oropharyngeal squa-

mous cell carcinoma.



Table 2. Association between clinicopathological variables

and HR-HPV infection in 177 cases of OPSCC

Table 2. (Continued)

HR-HPV ISH
Positive Negative
Variable n=177 105(59.3%) 72 (40.7%) P-value
Age, years
=60 69 47 (31.9%) 22 (68.1%)  0.0397*
> 60 108 58 (59.3%) 50(40.7%)
Sex
Male 147 85 (57.8%) 62 (42.2%) 04195
Female 30 20 (66.7%) 10 (33.3%)
History of
smoking
Yes 138 73 (52.9%) 65 (47.1%)  0.0005*
No 30 26 (86.7%) 4 (13.3%)
9 6 (66.7%) 3 (33.3%)
Unknown
Tumour site
Anterior 33 12 (36.4%) 21 (63.6%) < 0.0001*
Lateral 132 93 (705%) 39 (29.5%)
Posterior 2 0 (0%) 2 (100%)
Superior 10 0 (0%) 10 (100%)
T-stage
T1/T2 101 69 (68.3%) 32(31.7%)  0.0056*
T3/T4 76 36 (47.4%) 40 (52.6%)
N-stage
NO 37 12 (32.4%) 25 (67.6%)  0.0003*
N1,2,3 140 93 (66.4%) 47 (33.6%)
Clinical stage, 7th UICC
171 24 7 (30.4%) 17 (69.6%) 0.0016*
n/iv 153 98 (63.6%) 55 (36.4%)
Clinical stage, 8th UICC
11l 97 78 (80.4%) 19 (19.6%) <0.0001*
/v 80 27 (33.8%) 53 (66.2%)
Clinical stage, modified 8th UICC UICC UICC UICC
1 95 78 (82.1%) 17 (17.9%) <0.0001*
/v 82 27 (329%) 55 (67.1%)

HR-HPV ISH

Positive

Variable n=177 105 (59.3%)

Negative
72 (40.7%) P-value

Tumour differentiation

KSCC 64 18 (28.1%) 46 (71.9%) <0.0001*
NKSCC 113 87 (77.0%) 26 (23.0%)

p16-IHC
Positive 113 105 (929%) 8(7.1%) <0.0001*
Negative 64 0 (0%) 64 (100%)

Rb-IHC
Preserved 68 0 (0%) 68 (100%) < 0.0001*
Partial loss 97 97 (100%) 0 (0%)
Complete 12 8 (66.7%) 4(33.3%)

loss

HR-HPV, high-risk human papillomavirus;, ISH, /n-situ hybridisa-
tion; UICC, Union for International Cancer Control; KSCC, keratin-
sing squamous cell carcinoma; NKSCC, non-keratinising squamous
cell carcinoma; IHC, immunohistochemical staining.

*Statistically signifiant.



Figure 1. Representative histology, p16 overexpression and Rb loss in high-risk human papillomavirus (HR-HPV)" oropharyngeal squamous
cell carcinomas (OPSCCs). Non-keratinising squamous cell carcinoma (A, haematoxylin and eosin). Nuclear and cytoplasmic signals are dif-
fusely observed by HR-HPV mRNA in-situ hybridisation (ISH) (B). Diffuse nuclear and cytoplastic expression of p16 is revealed by IHC (C).
Cancer cells show a partial loss of Rb nuclear expression by IHC (indicated by arrows), while non-neoplastic squamous epithelium (left

upper) and internal lymphocytes are positive (D).

p16+ Rb preserved — HR HPV-
(n=113) (n=6) (n=6)
Rb partial loss —— HR HPV+
(n=97) (n=97)
Rb complete loss HR HPV-
(n=10) (n=2)
HR HPV+
(n=8)
p16- Rb preserved  — HRHPV-
(n=64) (n=62) (n=62)
Rb complete loss — HR HPV-
(n=2) (n=2)

Figure 2. The correlations among p16 expression, Rb status and
human papillomavirus (HPV) infection. p16‘/Rb-partial loss
oropharyngeal squamous cell carcinomas (OPSCCs) are exclusively
positive for high-risk (HR)-HPV. In contrast, p16 /Rb-preserved
OPSCCs are exclusively negative for HR-HPV. p16‘/Rb-complete
loss OPSCCs are either positive or negative for HR-HPV. [Colour
figure can be viewed at wileyonlinelibrary.com]

Table 3. Sensitivity, specificity, PPV and NPV of p16 and
Rb to predict HR-HPV infection in OPSCC

Sensitivity Specificity PPV~ NPV

p16" alone 100 88.9 929 100
p16'/Rb partial loss 92.4 100 100 920
p16'/Rb partial or 100 97.2 98.1 100

complete loss

PPV, positive predictive value; NPV, negative predictive value; HR,
high-risk; HPV, human papilloma virus; OPSCC, oropharyngeal
squamous cell carcinoma.



p16 and Rb
expression pattern

Predicted HPV status and
additional HPV-specific testing

p16+ Rb preserved  —* Likely HPV-negative.
HPV specific test may be conducted or omitted.
Rb partial loss —* Likely HPV-positive.
HPV specific test may be conducted or omitted.
Rb complete loss— > HPV-positive or negative.
HPV specific test should be conducted.
16-
F Rbpreserved ™| ikely HPV-negative.

HPV specific test is not necessary.
Rb complete loss

Figure 3. A proposed algorithm for the practical use of pl6-immunohistochemistry (IHC), Rb-IHC and human papillomavirus (HPV)-specific
testing in oropharyngeal squamous cell carcinomas (OPSCC). In all likelihood, p16‘/Rb-partial loss cases are HPV' and p16‘/Rb-preserved
cases are HPV; thus, an additional HPV-specific test could be omitted for these cases. In contrast, p16'/Rb-complete loss cases need an
additional HPV-specific test. All p16~ OPSCCs can be considered HPV ™ and an additional HPV-specific test is not necessary. [Colour figure
can be viewed at wileyonlinelibrary.com]
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Figure 4. The Kaplan-Meier analyses for progression-free survival (PFS) (A.CE.G) and overall survival (OS) (B.D.,FH) in oropharyngeal squa-
mous cell carcinomas (OPSCC). A,B, Human papillomavirus (HPV) infection is significantly correlated with a better prognosis (PFS,

P = 0.0002; 0S. P = 0.0003). C.D, The p16-positive OPSCCs show significantly better prognoses than the p16-negative OPSCCs (PFS,

P = 0.0006; 0S. P = 0.0010). EF, p16 /HPV" OPS(Cs show significantly better prognoses than the p16 /HPV™ OPSCCs (PFS, P = 0.0003;
0S. P = 0.0004). The p16/HPV~ OPSCCs show prognoses as poor as those of p16~/HPV™ OPSCCs. G.H, The HPV'/Rb-partial loss (PL)
cases and HPV'/Rb-complete loss cases show similar prognostic trends (PFS, P = 0.8142; 0S, P = 0.7676) and the HPV'/Rb-PL cases have
better prognoses compared to the HPV™ cases (PFS, P = 0.0003; 0S8, P = 0.0005).
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