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Human Papilloma Virus and p16 Expression in Sinonasal Inverted Papilloma

Jong-Keun Yoon, MD!, Jee-Yeon Kim, MD? Kyu-Sup Cho, MD' and Hwan-Jung Roh, MD!
! Department of Otolaryngology and *Pathology, Pusan National University College of Medicine, Busan, Korea

—ABSTRACT —

Background and Objectives : Clinicopathologically inverted papilloma (IP) shows dynamic range of broad spec-
trum from inflammatory polyp with squamous metaplasia to malignant transformed squamous cell carcinoma
(SCCQ). Correlation between human papilloma virus (HPV) and IP has been reported. However, the involvement
timing and types of HPV in the evolution of multistep stages of IP are unknown. The aim of this study was to
determine HPV types and the timing of HPV infection during IP tumorigenesis and to know relationship with HPV
infection and histological grades in IP by evaluation of pl6™** expression as a surrogate marker of HPV infec-
tion. Patients and Methods : Of 57 formalin-fixed paraffin-embedded specimens which had been taken from 38
sinonasal IP patients, 5 specimens were classified as grade I, 23 specimens as grade II, 22 specimens as grade III
and 7 specimens were grade IV. The presence of HPV DNA was evaluated by laser captured microdissection in
the representative lesion of each grade. Results : HPV DNA was expressed in 7 specimens (12.3%). 5 specimens
were high-risk HPV types and 2 specimens were unspecified types. All of the HPV DNA positive lesions were
grade I and II. Overall p16 protein overexpression was observed in 45.6% of sinonasal IP and 60.0% in grade I,
47.8% in grade II, 45.5% in grade III and 28.6% in grade I'V. There was statistical significance between of p16
expression and HPV DNA regardless of grades (p=0.039). Conclusion : HPV infection, mainly high-risk types,
occurs in the benign IP as an early event during multistep tumorigenesis of IP. (J Clinical Otolaryngol 2006517:
203-211D
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T Agloltk. BE HIFF 0.5~4%F s’ o

N E 10989 0.74~1.540] A BE H] - Bujs &
752 oF 70%5 A9
WY fEES ue s Aes Moy = %ﬂﬂaw% A RS BREYe v}

A A3

wme) 12006 8Y 139 et ol
AxpekE e 20069 102 99 2 58 A3 O A% E iR EsE 9
WAAAE: hRbE, 602739 HARION AT oS 17HI0  mo) 28k male polth= ARl sk, o]8A]
T— e 1o 51‘]' U T 1w = R [e}e)
Ak o SE ek olﬁlcdtf ot =oAL Ae) Bsle] Aol H2Ae] B
A3} : (051) 240—7333 - A% : (051) 248—1248 o0 oo = HHE O e
E—mail : rohhj@pusan.ac.kr HAEo R olojd 4= 9k o] Aple WA £F

203



J Clinical Otolaryngol 2006;17:203-211

Fo] A%KAQ thaAR WAsal XSt AMLS Al
AR, WA RFE) e T4l A Al
& B SAIxEo] A E LY
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Hu]Eetel Al HPV S o]8hg-2 717} 33.3%$k 21.7%

ol HPVE] 541719k el thelir= & wp7t

{Atk
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el wep WeEjgh o r T BReka 7 sHl 5014
ol F91E mAlENEe, W 1}
ol HPVEl 7 A71e Adsta, A f5ee
Aol uhE HPV 39 #H&S Gotr izt gisith
23l HPVZEAe) dig] A2k (surrogate marker) 241

o7 RuHJAL” A FFF A el ple™e e 2ol WHIA REEOIA AART

Table 1. Inverted papilloma grading systemél

Specimens (%)

Grade Histopathological chracteristics

| Ciliated respiratory epithelium with underlying squamous metaplasia, at least 12 cell layers 5( 88
thick, associated with early inversion of squamous metaplasia

Il Partially ciliated respiratory epithelium with luminal squamous metaplasia and increased 23 ( 40.3)
prominence of inversion including the involvement of seromucinous glands

I Near complete absence of respiratory epithelium, metaplasia replaced by stratified 22 ( 38.6)
squamous epithelium, and varying degrees of dysplasia

IV Invasive squamous cell carcinoma in the presence of inverted squamous metaplastic and 7 (1233
dysplastic change ; features of grades Il and Ill will be present when grade IV is diagnosed

57 (100 )

Total

IP @ inverted papilloma

ik © peliite [ T, <o TR el j ot s - LS
Fig. 1. Representative figures of histologic classification of inverted papilloma shows grade | (A © X200 and B : X 400),
grade Il (C : X200 and D : x400), grade lll (E : x200) and grade IV (F : x400).
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Fig. 2. Laser captured microdissec- B
tion in grade Il was performed (A |
and B : x200). !

= 2| - g /RFE0AM A RFS HIOH A2 p162] L

St} PixCell Laser Capture Microscope (Arcturus En-
gineering Inc., Mountain View, CA, USA)-& A3}
7.5~10 pm 7], 75 mW2] 7=, 50 milliseconds¥
QF 30003 HolAE ot wAANE sty 24 3
Ao 2 FEst o AXH 7t FEA g g
31, A HolAE AMulEl A3zel| FAsE 3 glo] B
Aow oW XS 2% 5 T3 i nAE
H AEES 0.5 42 DNA HEE3H (ysis buffer)©]
9771 0.5 ml Al (microcentrifuge tube) o

AT

DNA =&

DNAE WA 244 DNA 5% 7]1E(Qiagen,
Hilden, Germany) & ¢85} 2], ¥3% HPV DNA
& &9l3t GPd5+/GP6d+ primersE AREsto] Z34a
29k (polymerase chain reaction, PCR) ° & %
ZA)7]131 @452l indocarbocyanine dUTPZE ¥A|5}
Stk B—globin PC03/04 primersE PCRZ F&A|
A U2 ARSI o B—globin®] A7) 110
bp3ith B 249 PCR A4 ethidium bromide
0.5 g/mlo] E3F 2% agarose gelS 31 A7|9E0

2 AZ31%3, HPV DNA2] 71 150 bp3ith(Fig. 3).

HPV REXfE

HPVe] 7E7} 32388 HPV DNA chip (Biomed
Lab Co, Seoul, Korea) & A3}tk HPV DNA chip
2 PCReof| &3+ DNA w]AsiE 4] (microarray sys-
tem) 2 157F418] 3183 (16, 18, 31, 33, 35, 39, 45,
51, 52, 56, 58, 59, 66, 68 and 69) 3} 77}x2] A E
(6, 11, 34, 40, 42, 43 and 44) 02 FEH= F 22
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HPV DNA HPV DNA

B-globin

B-globin

O f
Case 23 Case 26 Case 43

Fig. 3. HPV DNA am-
plified by polyme-
rase chain reaction
(PCR) was detec-
tedin 7 specimens.

Case 22 Case 51 Case 53

Case 57

Fig. 4. HPV DNA Chip shows double positive dofs in posi-
five case.

M9 §3E A 5 gk
HPV DNAZ} 53%¥ A 10 9} f—globin®] &%

H A 05 9 £=¢] 3 N NaOH €4 (10% vo-
lume/volume) & H7}ste] WAJA7] 1, A2qA 583t
okt % 1 M Tris—HCL, pH 7.2(5% volume/volume)
< 37kt Fsslsiet. 2 v 3 N HCL(10% volume/
A7kska 587 e o& W7sisinh 23
12 Xsaline sodium phosphate—ethylene diamine tet-
raacetic acid buffer (SSPE ; Sigma, St. Louis, MO) 50

volume) &

/115’4- 10% sodium dodecyl sulfate (SDS) 2] Z3l8-ot
©2 A2t DNA chipell AHE-3ISiE 407
A 2A7FERE o] FoiF a1, 3XSSPEE 287k 1 XSSPE
2 287 AAska, A2elA 283t 371zl
ALE QA5 vle]#)2= DNA chip scanner (Sca-
narray lite ; GSI Lumonics, Ottawa, Ontario, Canada)
= AREslo] ks o HPV DNAZF 53549 PCR Ak
ol EASHE HPVE] 5 Ut §3] dAt
+ 59 oligonucleotide® §&sti. HPV DNA chip &
E]‘OIE"ﬂ ol Hddo FAH At (Fig. 4).
71952831 150 bpe] FJuE YERRER

|5, HPV
DNA chipell £/3%1 -9+ H|E0]4Q] HPVRE A}

p2Xel
X];]]OL

‘:‘_9_

z20] 7

FEdde] ugE SeRAES 242 4 pmT
2 A8kl xylenelE /91 & 100%, 95%, 75% 1
2|3 50% dFEe] ga E& Rouiirk uield pe-
roxidase®] A& 2798, 2AEHE L 22} 5835
ol A F4 wWighEo] 0.3% Ho0x2 T $ B2 4
o] Yotk &4 B2 e, =249 mM sodium
citrate buffer (pH 6.0) ¢l B13L 12 oA 1287k
2k v150l4 s AAsH] Hdl|, 2AEHE i

A2 10 mM
7} @ Hoj
“IL

o] el 3087 gl p16" e HE8) Y8l
pl6 TS 8t AA A E-EHA| (DAKO, Carpente-

ria, CA, USA, 1 :200) &} 4CellA skt St W

oA wjekst & A HHL biotinylated anti—rabbit an-
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tibody 9} streptavidin—peroxidase complex (LSAB sys-

tem ; DAKO, Carpenteria, CA, USA) & 30%:7F 37°C 2 1

oA wiFslsic. 2t B Afelell= PBSE 2 W XA~

HA RAUGIL). A2 3—amino—ethyl carbazol(AEC) 2t 53

2 vljokst & Mayer' s hematoxylin® % oFs}A| thz 570 A 5 1 5] 570, 11 S5°] 2370, Il &
AL st AR dFER B 3k, IR ua]'% Fo] 227, IV 53¢ 703 cH(Table 1, Fig. 1).

7 &l EE AlsiSith

:L_l

HPV f8AY
p16" o ms 57709 A % HPV DNA7ZF 342l A= 77)
p1694 HoAZA 5 Wel e BE HAE YA (12.3%) et HPV 11/1689] 171, 318°] 171, 35/58
HEleH] AR glo] 3k AL e At ol 17, 528e] 2% e F& AYT F 3= B¢
of we} F7FeIIL). At strong} weak = #= 7} 27009 ek
}%‘xouﬂ, Fdor AuE A HlEel w focal> [ 532 5719 74 % 271(40%) &= HPV DNA %
FAIZES] 50% olstellA dY o, diffuses FAE  AolSith 2709 A F @ JlE 5230l Yol
/‘"ol 50% odd Wz s1ckFig. 5). AAV} focal weak WA 3 A= HS AAE 4 itk O S5 23719
2 dAokE »Y wlE 24, diffuse strong, focal A 5 570(21.7%) o4 HPV DNA dellor, 11/
strong, diffuse weaks B wj= oMo ® =3Itk 163, 313, 35/58%, 529, 88 AAE = Q= AS-
7F 170013lek T 553 IV 552 29709) Al B
g1 =4 HPV DNA &/3¢]1th(Table 2).
FA8HA] B4 chi—square test?} Fisher's exact
testS o] 8819tk SPSS program (version 12.0)& A p16™** BHAITAIsoHiA
garion, B8 oS 0052 agrh 57749l Al F 267004 p16 whale] Fd& gt

o mfu
E o

ofr nqo r

OPN

Fig. 5. Immunohistochemical stai-
ning for p16éNK4A shows overexpres-
sionin grade | (A : X200), grade Il
(B: X100), grade Il (C: x200)
and grade IV (D @ X 400).
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(Table 3, Fig. 6). I =<l 5712 AA 5 371(60%)
oA diffuse strong® & = Btk O 559 23
7he] A F 1170(47.8%) ol 770= focal strong, 1
M= diffuse weak 783l 3709 #HAI= diffuse strong
S B o A 12709 Al 270014 focal weak
o] 740 J_E]— ]_01] _O_/\qo Eoﬂr)r m C:Lo 227H94 74
Aelx 1070(45.5%) & Fd& B=H, 471+ focal
strong, 17}+= diffuse weak, 57]= diffuse strong® =
HJolRATE, YA 1271 focal weak 371E XEs
o] 3401tk IV 53¢ 770 HAlelA= 271(28.3%)

7} diffuse strong® & oI WA 57l S40]
pei=g

HPV STAIED p16 &dnfe Iy
HPV DNA 241 5071¢] 74 = 30717} pl6el &
A& Helom, [ Fwol 270, O &8°] 114, Il 5%
o] 1271, IV 5=°] 57003tk pl6el e Hel 20
A AAE 1 55l 17, T 53] 77, I 53]
107, IV 53°] 271%ith HPV DNA o421 771 A4 &

671(85.7%) = pl6oll IS H3om, 3 1T 5+
Table 2. Result of HPV DNA presence using HPV DNA chip
HPV (+)
IP grades (No.) Soecies ) HPV types
1 (5) 2 (40.0) 52, unspecified
I1(23) 5(21.7) 11/16, 31, 35/58, 52,
unspecified
Il (22) 0( 00
IV (7) 0( 00
Total (57) 7 (12.3)

HPV : human papilloma virus, IP
No. : number

inverted papilloma,

Table 3. Expression of p16 by immunohistochemistry

oA pl6ell £73& HolwHA] HPV 35/583¢ & X
SAtH Table 4, Fig. 7). HPV DNA¢S} p169] wale &
R IAIRle] SARHA 0= f2ldo] Slgirkp=0.039).
HPV DNAZ} 9l 1M, IV S30llME pl6o] I S50l
A 2270 F 1070(45.6%), IV SH5lxE 770 5 270
(28.6%) X1 =gl ot FAEE 2442 §ItHp=
0.665).

Fi

10

HPVE AFg7die] ekpatelrla 2k defx] glom, st
ATE oS3h= AETE SR Atk AF7HA 2007
217} di= HPVYe] &34 glom, u9dsz 293
o2 ol Qo 19872 HPV 16, 18, 31, 33,

[] Focal weak
Diffuse weak
5 || Il Focal strong

[] Diffuse strong

2 L
1
0 | 1 H |

Grade | Grade |l Grade Il Grade IV

6

Fig. 6. Representative figures of p1é expression shows in
each grades. In grade |, 3 specimens show strong posi-
five, in grade II, 7 specimens show focal strong, 1 speci-
men diffuse weak and 3 specimens diffuse strong. In
grade lll, 4 specimens shows focal strong, 1 specimen
diffuse weak and 5 specimens diffuse strong. In grade
IV, 2 specimens show diffuse strong positive.

IP Grade (No.)

P16 expression

1 (5) II(23) I (22) vV (7) Total (57)
Negative 2 10 9 5 26
Focal weak 0 2 3 0 5
Focal strong 0 7 4 0 11
Diffuse weak 0 1 1 0 2
Diffuse strong 3 3 5 2 13
(+) Specimens (%) 3 (60.0) 11 (47.8) 10 (45.5) 2 (28.6) 26 (45.6)

Specimens showing negative and focal weak staining pattern are classified as negative, and focal strong, diffuse
weak and diffuse strong are classified as positive. IP: inverted papilloma, No.: number
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Table 4. Correlation between HPV infection and p16 ex-
pression

IP Grade
HPV/p16
1 II1 \% Total (%)
—/- 2 11 12 5 30 ( 52.6)*
—/+ 1 7 10 2 20 ( 35.1)
+/- 0 1 0 0 10 1.8)*
+/+ 2 4 0 0 6 (105
Total 5 23 22 7 57 (100 )

HPV : human papilloma virus, IP : inverted papilloma, * :
p=0.039

25 -

N

]

Grade IV

Grade | Grade I Grade lll

[JHPV (=) &plé () HPV (=) & pl6 (+)

W HPV (+) & pl6 (-) [ HPV (+) &pl6 (+)

Fig. 7. Correlation between HPV DNA and p16 expression.
HPV DNA negative and p16 negative were 2 specimens
in grade |, 11 specimens in grade Il, 12 specimens in
grade Il and 5 specimens in grade IV. HPV negative but
p16 positive were 1 specimen in grade |, 7 specimens in
grade II, 10 specimens in grade Il and 2 specimens in
grade IV. HPV positive but p16 negative was only 1 spe-
cimen in grade Il. HPV positive and p16 positive were 2
specimens in grade | and 4 specimens in grade Il
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