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Objective: To determine the prevalence of Human Papillomavirus (HPV) infection in patients with invasive cervical cancer
after treatment by concurrent chemoradiation therapy.

Material and Method: Cervicovaginal mucous samples were collected from fifty-five patients with invasive cervical cancer
two months after treatment completion and tested for HPV genotypes.

Results: Of the 55 patients, 31 (56.36%) were found to be positive for HPV among these 25(45.46%) were positive for high-
risk HPV. The most common high-risk HPV found was type 16 which accounted for 35.48 % (11/31) of cases. Other high-risk
HPV found were types 18 (16.13%), 52 (16.13%) and 58 (12.90%). Follow-up time for patients were 3 to 22 months with
mean follow-up of 13 months. In patients positive for high-risk HPV, 24.00% (6/25) were found to have persistent or
recurrent disease. While 30 patients negative for high-risk HPV, 3.33% (1/30) were found to have persistent or recurrent
disease.

Conclusion: The prevalence of HPV infection in cervical cancer patients with positive high-risk HPV after treatment by
radiation or concurrent chemoradiation seems to be a risk factor for persistent and recurrent disease. Testing for high-risk
HPV may be a useful modality for follow-up of these patients.
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Cervical cancer is the second most common
cancer in women worldwide®. Approximately 80 % of
cases occur in developing countries®. Over the last
two decades the incidence of invasive cervical cancer
has decreased, largely due to secondary prevention
by cytological screening, however stage-specific
cervical cancer death rate has not changed. Treatment
aims for cervical cancer patients are directed toward
curative intent, long-term survival and good quality of
life.

Oncogenic or high-risk human papillomavirus
(HPV) is associated with 99.7% of cervical cancer®, of
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which, HPV 16 and 18 are the most common types
accounting for 70%® of cases. Previous studies have
demonstrated a correlation between pre-treatment
status of HPV infection and prognosis in patients
treated with radiation therapy®®. Information regarding
status of HPV infection post-treatment by radiation or
chemo-radiation is limited®. The objective of the
present study was to determine the prevalence and
prognostic significance of HPV infection in cervical
cancer patients after treatment by radiation or
concurrent chemo-radiation.

Material and Method

Approved from the Institutional Review
Board, Royal Thai Army Medical Department and
then informed consents were obtained from fifty five
patients with histologically confirmed cervical cancer,
FIGO (International Federation of Gynecology and
Obstetrics) stage la or greater, diagnosed and treated
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with radiation or concurrent chemoradiation at the
Gynecologic Oncology Unit, Phramongkutklao Hospital
during March 2006 to December 2007. Immuno-
suppressed patients were excluded. Cervical cytology
(Pap smear) and HPV test of cervicovaginal mucous by
polymerase chain reaction (PCR) assay were performed
at the scheduled follow-up visit two months after
completion of treatment. The results were summarized
in term of frequency and percentage, mean and standard
deviation (SD) with range.

Results

Characteristics of 55 patients are shown in
Table 1, age at diagnosis ranged from 30 to 88 years
(mean, 52). Histologic cell types of 78.18% were
squamous cell carcinoma, 18.18% were adenocar-
cinoma and 3.64 % were other cell carcinoma.

Majority had stage 11l disease. Only one
patient had sexual intercourse before HPV DNA
examination in follow-up visit two months after
completion of treatment. Follow-up time for patients in
the present study was 3 to 22 months with the mean of
13 months.

Eighteen of high-risk and non high-risk HPV
genotypes were detected in the present study (Table
2), including high-risk HPV types 16, 18, 33, 39, 52, 53,
56 and 58 respectively. HPV 45 was not detected.

Fig. 1 shows that of 55 patients, 31 (56.36%)
were found to be HPV positive and 11 (20.0%) had

Table 1. Characteristics of the patients (n = 55)

Characteristics Number (%)
Age (years)
30-40 9 (16.36)
41-50 25 (45.46)
51-60 10 (18.18)
> 61 11 (20.0)
Range 30-88
Mean 51.62
Disease stage
[ 25 (45.46)
I 28 (50.91)
v 2 (3.63)
Follow-up (months)
<6 7(12.73)
6-12 18 (32.72)
13-18 23 (41.82)
>18 7 (12.73)
Range (3-22)
Mean (13)
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multiple types of HPV. Among these 25 (45.46%) were
positive for high-risk HPV. The most common high-risk
HPV found was type 16 which accounted for 11 of 31
(35.48%) of cases. Other high-risk HPV found were
types 18 (16.13%), 52 (16.13%) and 58 (12.90%). Six of
twenty-five patients (24.00%) with positive high-risk
HPV were found to have persistent or recurrent disease,
whereas, only 1/30 (3.33%) in negative high-risk HPV
patients developed persistent or recurrent disease
(Table 3). One patient having sexual intercourse before
HPV DNA examination in the follow-up period was
found negative for HPV DNA detected.

Discussion

HPV DNA is regarded to be a reliable marker
of cervical cancer because HPV is involved in the
pathogenesis of the disease®'® and HPV DNA is found
in most cervical cancers®'?, To date, rare information

Table 2. HPV DNA genotypes detected

Type Number detected (%)

High-risk HPV
16 11 (35.5)
18 5(16.1)
33 1(3.2)
39 1(3.2)
52 5(16.1)
53 1(3.2)
56 1(3.2)
58 4 (12.9)
Total 29

Non high-risk HPV

6 1(3.2)

54 2(6.5)
55 1(3.2)
61 1(3.2)
62 3(9.7)
66 2(6.5)
70 1(3.2)
71 1(3.2)
72 3(9.7)
84 1(3.2)
Total 16

10.90%]

E Negative HPY
B Positive HR HPV

[ Pasitive ather HPYV

Fig. 1 Prevalence of HPV DNA detected
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Table 3. Association between status of disease and HPV ~ References

DNA detected
Persistent or recurrent Positive  Negative  Total
HPV DNA detected
Positive 6 25 31
Negative 1 23 24
Total 7 48 55

is available concerning a natural history of HPV
infection in cervical carcinoma managed with radiation
therapy®.

Previous studies examined HPV infection only
before radiotherapy, that is, they assessed a possible
correlation between a pre-treatment status of HPV
infection and a prognosis in patients treated with
radiation therapy®*, The most crucial possibility that
should be kept in mind is the persistence of clinically
or microscopically undetectable disease in the cervix
and/or parametrium in patients with HPV infection
persisting after complete response. HPV infection
persisting patients were at an extremely high-risk of
local recurrence with the rate of approximately 5 times
in comparison with HPV infection cleared patients®.
Thus, the high local recurrence rate in these patients
most likely reflects the persistence of viable carcinoma
cells.

The presented data demonstrated that
cervical cancer patients who were positive for high-
risk HPV post-treatment by radiation or chemoradiation
therapy had higher rate of persistent and recurrent
disease.

In conclusion, the prevalence of HPV infection
in cervical cancer patients with positive high-risk
HPV after treatment by radiation or concurrent
chemoradiation are at risk for persistent and recurrent
disease thus HPV testing may be useful for prediction
of persistent or recurrent disease after treatment.

Acknowledgement

The authors wish to thank the patients
and all the staff of the Gynecologic Oncology Division,
Department of Obstetrics and Gynecology, Phramong-
kutklao Hospital for their participation in the present
study.

Potential conflicts of interest

Phramongkutklao Hospital’s Foundation
under Her Royal Highness Princess Maha Chakri
Sirindhorn’s Patronage.

S40

1

Parkin DM, Bray F, Ferlay J, Pisani P. Global cancer
statistics, 2002. CA Cancer J Clin 2005; 55: 74-108.

2. RiesL, Harkins D, Krapcho M, Mariotto A, Miller

10.

11.

12.

BA, Feuer EJ, etal. SEER Cancer statistics review,
1975-2004 [Internet]. Bethesda, MD: National
Cancer Institute; 2007 [cited 2011 Nov 18].
Available from: http://seer.cancer.gov/csr/
1975_2004/

Walboomers JM, Jacobs MV, Manos MM, Bosch
FX, Kummer JA, Shah KV, et al. Human
papillomavirus is a necessary cause of invasive
cervical cancer worldwide. J Pathol 1999; 189: 12-
9

Parkin DM, Bray F. Chapter 2: The burden of HPV-
related cancers. Vaccine 2006; 24 (Suppl 3): S3/11-
25.

Ishikawa H, Mitsuhashi N, Sakurai H, Maebayashi
K, Niibe H. The effects of p53 status and human
papillomavirus infection on the clinical outcome
of patients with stage I11B cervical carcinoma
treated with radiation therapy alone. Cancer 2001,
91:80-9.

Harima Y, Sawada S, Nagata K, Sougawa M,
Ohnishi T. Human papilloma virus (HPV) DNA
associated with prognosis of cervical cancer after
radiotherapy. Int J Radiat Oncol Biol Phys 2002;
52:1345-51.

Nagai Y, Toma T, Moromizato H, Maehama T, Asato
T, Kariya K, et al. Persistence of human
papillomavirus infection as a predictor for
recurrence in carcinoma of the cervix after
radiotherapy. Am J Obstet Gynecol 2004; 191: 1907-
13.

Reeves WC, Brinton LA, Garcia M, Brenes MM,
Herrero R, Gaitan E, et al. Human papillomavirus
infection and cervical cancer in Latin America. N
EnglJ Med 1989; 320: 1437-41.

Reeves WC, Rawls WE, Brinton LA. Epidemiology
of genital papillomaviruses and cervical cancer.
Rev Infect Dis 1989; 11: 426-39.

Schiffman MH. Recent progress in defining the
epidemiology of human papillomavirus infection
and cervical neoplasia. J Natl Cancer Inst 1992; 84:
394-8.

zur Hausen H. Viruses in human cancers. Science
1991;254: 1167-73.

Lorincz AT, Reid R, Jenson AB, Greenberg MD,
Lancaster W, Kurman RJ. Human papillomavirus
infection of the cervix: relative risk associations of
15 common anogenital types. Obstet Gynecol 1992;

J Med Assoc Thai Vol. 95 Suppl. 5 2012



79:328-37. HPV infection on response to treatment and
13. Bachtiary B, Obermair A, Dreier B, Birner P, survival in patients receiving radical radiotherapy
Breitenecker G, Knocke TH, et al. Impact of multiple for cervical cancer. IntJ Cancer 2002; 102: 237-43.

a g v a - [~ o %3 ¥
msmm?@‘lqsﬂmuuuuﬁuﬂfam"lugﬁ.lozm::l,wdﬂmmgynsz LANAINMLNAINITINHIAE
FIRTNHIUSTANITRILTIATINNUNIT VAN LLIA

a

ANEAT BUNTUNSUY, LE19U SUSHENY, NTTIINT AIASUUNY, NUEST AIUNE, DALY UTUSINEG, AENNS

T

Tnwada, wilm1 A1949W

sngilszaen; LW@mﬂummimwmmmmmZommuuuuﬂuﬂf@uﬂuwmE/;J znungnizezgnay
MmN eineaaisAinm wian1sarefa@raniunismiadiga

JAAUALIENS: (FuesnasAama luTesnaeaua ummmnmmwmwﬂwy sifLnuagn FEHZQNAW
Suau 55 e AlasumsAnidenuas uaz ummm@mmm’mwmmn@ummimm 2 ey iegenaan
nsfinidelasasausmuuTliaunlng s polymerase chain reaction amplification 484 DNA 41 linear array
HPV genotyping test

NANTITANE: @mma‘ﬁnmnmﬁum’”@@E/'wmm‘”mWv”'dYu%‘@m@@mLmzu?wmmnmgﬂ?/@\iglpﬂ'wmﬁd
1nuAgNIzEIzanaIN AU 55 778 WuaseEas 56.36 (31/55) Araanuinsande laiadausuiluillann
unzraEay 45.46 (25/55) Lﬂuwﬁmmﬁmﬁ‘wm Inglafadounsnduilanoin 16 wuuéﬂﬁﬁmﬁ@;@ﬂm 35.48
(11/31) dwinTinauigeiaduinudeiin 18, 52 uaz 58 whiraeas 16.13, 16.13 uaz 12.90 ANNAAL
fmE/m:rﬁzm@mmmwwmmnﬂummfmmmum 3 09 22 iaew dse wmmﬂw 13 1hBY Yun@uwmﬁ/wmm
w:um@70mmtmuuﬁuﬁfam%ummwmw@q 6 718 T 25 98 Al seEAz 24.00 %:memmywmymj
nauiTug YuwNn@”L/ﬂ”u’Zungy'wg/”ﬂ'oE/ﬁfmm@g/ﬁ@ﬁm:‘nﬂ”mﬂu%@"ﬁmwﬁw 1 1w 30 7g AnuTuseaz
3.33 ﬁmm@YJJ‘WUL%@79i”ﬂSQLLWLLﬂuﬂT@m%ﬁmmvmﬁ;ﬂW

agil: g/yillmmﬁdmnmgm‘: £qNAIN ﬁ'mm@wuﬁmiﬁm%@Zofﬂﬁozwuuﬂuﬂf@m%ﬁmmwLﬁ'ﬂo@J
MEMaInsinmImaEe@ing uien1saefedsaurun1s miadvate nuldaaudesedmiunisasey
M?@ﬁma‘n@”mﬂuéﬁ%wmfmym?dﬂmm@n

J Med Assoc Thai Vol. 95 Suppl. 5 2012 S41



