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Abstract

Objective To assess the detection of Human Papilloma-

virus (HPV) in cervical biopsies, and its association with

clinical response and survival of patients with cervical

cancer.

Method The presence of HPV was determined by poly-

merase chain reaction (nested PCR) of material from 183

paraffin blocks containing biopsies of patients with cervical

cancer. Directives of the International Federation of

Gynecology and Obstetrics (FIGO) were used for the

clinical staging of all cases. Survival analysis was con-

ducted with the Kaplan–Meier method and differences

between the curves were calculated by the log-rank test.

Results Amplification was positive in 78 cases, negative

in 96 cases and indeterminate in 9. The detection of HPV

had no statistically significant effect on the survival of

patients.

Conclusions From amongst the variables analyzed, only

HPV positivity and clinical staging influenced a complete

response after completing treatment. However, clinical

staging was the only factor associated with progression of

the disease, with patients in the early stages presenting

better overall survival rates (p \ 0.001).
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Introduction

Cervical cancer is the second most frequent malignancy

and the third cause of cancer-related death in women,

representing 8 % of female cancer deaths worldwide [1]. In

developed countries, its mortality has been on the decline

over recent decades, due to secondary prevention obtained

with screening tests such as Pap smears [2, 3]. The direct

association of the appearance of this tumor with infection

from Human Papillomavirus (HPV) is well known. So far,

more than 100 subtypes of HPV have been described and in

general, genital tract infection caused by the virus regresses

spontaneously, without any type of treatment [4, 5]. The

persistence of HPV for 6 months or more is encountered in

older patients, those infected with multiple viral subtypes

and with potentially high-risk oncogenic subtypes, espe-

cially viral subtypes 16 and 18 [6]. In patients with cervical

cancer, failure to detect the virus in the tumor, the viral

subtype and the presence of the HPV DNA in the lymph

nodes free of cancer are considered factors for poor prog-

nosis [7–9]. With regard to the treatment of this neoplasia,

very few significant changes have occurred over the recent

years and treatment consists of surgery in the early stages,

with radiotherapy or chemotherapy combined with radio-

therapy reserved for high-risk early tumors or advanced

disease [10].
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Materials and methods

Clinico-pathological data

The study population comprised 183 patients with invasive

cervical cancer, treated at the Oncology Unit at the Uni-

versidade de Pernambuco. This group represents 53 % of

all women with this disease, who were treated during the

period from January 2000 to December 2009, and is made

up of patients whose biopsies, performed before oncology

treatment and embedded in paraffin blocks, were available.

The directives of FIGO (The International Federation of

Gynecology and Obstetrics) were used for clinical staging

(CS), where CS III was found to be the most frequent

(48 %). In addition to clinical staging and testing for HPV,

the following variables were also assessed in relation to the

development of the disease: age, histological type and

histological grade. A total of 143 patients received oncol-

ogy treatment, 41 of whom were submitted to surgery and

120 (65 %) received an external radiation dose of 49 Gy

for 8 weeks, with an average of 4 fractions of brachy-

therapy using a fractional dose of 27 Gy. Twenty-two

patients received chemotherapy combined with radiother-

apy, with a weekly dose of either cisplatin 40 mg/m2 or

cisplatin 70 mg/m2 D1 and fluorouracil 1,000 mg/m2 D1 to

D4, each 21 days. On completion of treatment, a complete

response (CR) was considered if, after reassessing patient

clinical, histological and imaging status, there was no local

or distant disease, and a non-complete response (NCR)

when there was residual or metastatic disease.

The Chi-squared test was used to analyze the associa-

tions between the categorized variables. The survival

curves were constructed using the Kaplan–Meier method.

Comparison of the curves was performed with the log-rank

test and the adopted level of significance was 0.05. The

statistical analyses were conducted with Stata 12.1SE. The

study was authorized by the institution’s Ethics Committee.

Viral study

Paraffin blocks with cervical tissue were sectioned into

3–5 lm. Xylene was added to the paraffinized tissue in

order to remove the paraffin and then 100 % ethanol was

used to remove any traces of xylene from the studied tissue.

The ethanol was air-dried and the tissue was homogenized

with 20 lL of 20 % SDS, 80 lL buffer (NaCl 0.375 M,

EDTA 0.12 M, pH 8.0), and 40 lL of proteinase K (10 mg/

mL). Sterile water was added to the final volume of 380 lL.

The tube containing the reaction was incubated at 55 �C for

16 h. After this, 100 lL of NaCl 6 M was added to the

sample to precipitate the proteins by centrifugation at

10,0009g for 5 min. The supernatant was transferred to a

new tube to which was added 1 mL of 100 % ethanol. The

sample was centrifuged at 10,0009g for 5 min and the

precipitate was washed in 70 % ethanol and evaporated in

air. Finally, the precipitate was suspended in 50 lL TE

buffer (Tris–Cl 10 mM, pH 8.0; EDTA 1 mM) and stored at

less than 20 �C until the molecular test was conducted [11].

Oligonucleotides for b-actin genes were used as quality

control for the extracted DNA. Samples were assessed for

the presence of HPV using nested PCR with oligonucleo-

tides MY09/11 (external) and GP5?/6? (internal) [12, 13].

In the first phase, 1 lL of DNA was used, extracted

from each patient, 1 lL MY09/11 (10 pmol each) and

12 lL of GoTaq Master Mix (Promega, USA). Ultrapure

water was used in sufficient quantities to complete a final

volume of 25 lL of the PCR reaction. The amplification

program followed the following specifications: 95 �C for

2 min, 40 cycles of 95 �C for 1 min, 55 �C for 1 min and

72 �C for 1 min, followed by a final extension of 10 min at

72 �C and maintained at 4 �C. The nested PCR used 5 lL

of the first phase to prepare the second phase, to which was

added 1 lL GP5?/6? (10 pmol of each). All other items

were added to the same specification mentioned above.

Amplification was performed with the following specifi-

cations: 95 �C for 2 min and 40 cycles of 95 �C for 45 s,

48 �C for 45 s and 72 �C for 45 s. The final extension was

10 min at 72 �C, and the sample was maintained at 4 �C. The

amplicons were visualized in 1 % agarose gel electrophoresis

containing ethidium bromide as a fluorescent double-stran-

ded DNA intercalator under an ultraviolet light. Ultrapure

water was used as a negative control and plasmid pBR322-

HPV16 was used as a positive control of the reaction. Results

were classified as positive or negative, according to the

presence or absence of HPV amplification in the sample.

The term used in cases of viral amplification was indeter-

minate, but the control of b-actin was not positive.

Results

The mean age was 53 years, and the predominant histo-

logical type was squamous cell carcinoma (87 %). In 36 %

of the biopsies, the tumor was moderately differentiated

and 37 % did not receive this classification. There was a

similarity regarding the origins of the patients (90 patients

from the metropolitan region and 93 from the interior of the

state). Human Papillomavirus tests resulted in 78 positive

biopsies, 96 negative and 9 indeterminate. There was no

association between the variables and the results of the

HPV study (Table 1).

The median follow-up period of the studied group was

1.6 years, where 15 % of patients were monitored for more

than 5 years. A total of 143 patients (78 %) received

oncology treatment and of these, 131 (92 %) were assessed

for response to treatment. In this aspect, the positive result
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of HPV and the clinical staging were the only factors

associated to the response encountered after completing

treatment (Table 2).

The survival graph demonstrates that, after a 5-year

monitoring period, around 60 % of all patients were still

alive (CI 95 % 51.8–73.1) and at the end of the study, half

the patients were alive (CI 95 % 39.5–65.1) (Fig. 1).

The positive result obtained in the polymerase chain on

the presence of Human Papillomavirus (HPV) in the cer-

vical paraffin biopsies had no influence on overall patient

survival (Fig. 2).

In the survival curves according to clinical staging,

stages III and IV demonstrated a poor performance. There

was a statistically significant association between clinical

staging and survival (p \ 0.001) (Fig. 3).

Discussion

When assessing the prognosis of cervical cancer, a number

of clinico-pathological and epidemiological factors are

commonly included in studies, such as age, smoking, his-

tological type, histological grade, tumor size, lymphatic

invasion, presence and subtype of detected HPV and even

the type and form of treatment undertaken [14, 15]. The

present study initially assessed data regarding age, histo-

logical type and grade and patient origins in relation to the

amplification of HPV and afterwards to the clinical

response. According to the results obtained, none of these

variables were associated with detecting the virus, nor with

progression of the disease.

Because it is a sexually transmitted disease, associated

with HPV, it was expected that the virus would be more

frequent in biopsies of patients from large urban centers,

i.e., from the state capital and the metropolitan region.

However, there was no significant association with the

patients’ place of origin and the PCR result when testing

for HPV.

In patients with cervical cancer, testing for HPV in

biopsies of fresh cervical tissue resulted in detection and

viral subtyping in around 90 % of all cases [16–19].

Despite reports of higher viral detection in some studies

Table 1 Associations between clinical and demographic variables and HPV in patients with cervical cancer

HPV Total p value*

Positive, n (%) Negative, n (%) Indeterminate, n (%)

Age 0.838

\50 36 (45.0) 40 (50.0) 4 (5.0) 80 (100.0)

C50 42 (40.8) 56 (54.4) 5 (4.9) 103 (100.0)

Total 78 (42.6) 96 (52.5) 9 (4.9) 183 (100.0)

Origins 0.127

Metropolitan region 32 (35.6) 52 (57.8) 6 (6.7) 90 (100.0)

Interior 46 (49.5) 44 (47.3) 3 (3.2) 93 (100.0)

Total 78 (42.6) 96 (52.5) 9 (4.9) 183 (100.0)

Staging 0.920

IA/IB 18 (46.2) 19 (48.7) 2 (5.1) 39 (100.0)

IIA/IIB 18 (42.9) 21 (50.0) 3 (7.1) 42 (100.0)

IIIA/IIIB 38 (42.7) 48 (53.9) 3 (3.4) 89 (100.0)

IVA/IVB 4 (30.8) 8 (61.5) 1 (7.7) 13 (100.0)

Total 78 (42.6) 96 (52.5) 9 (4.9) 183 (100.0)

Histological type 0.180

CEC 69 (43.1) 85 (53.1) 6 (3.8) 160 (100.0)

Adenocarcinoma 8 (50.0) 6 (37.5) 2 (12.5) 16 (100.0)

Others 1 (14.3) 5 (71.4) 1 (14.3) 7 (100.0)

Total 78 (42.6) 96 (52.5) 9 (4.9) 183 (100.0)

Histological grade 0.760

I 4 (26.7) 10 (66.7) 1 (6.7) 15 (100.0)

II 30 (45.5) 33 (50.0) 3 (4.5) 66 (100.0)

III 14 (40.0) 18 (51.4) 3 (8.6) 35 (100.0)

SI 30 (44.8) 35 (52.2) 2 (3.0) 67 (100.0)

Total 78 (42.6) 96 (52.5) 9 (4.9) 183 (100.0)

* Pearson’s Chi-squared test. The result of the Chi-squared test demonstrated no association between the variables and the HPV results
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Table 2 Association between age, histological type, histological grade, staging and response on completing oncology treatment in patients with

cervical cancer

Response Total p value

Complete, n (%) Incomplete, n (%)

Age 0.514

\50 48 (77.4) 14 (22.6) 62 (100.0)

C50 50 (72.5) 19 (27.5) 69 (100.0)

Total 98 (74.8) 33 (25.2) 131 (100.0)

Histological type 0.934

CEC 86 (74.8) 29 (25.2) 115 (100.0)

Adenocarcinoma 10 (76.9) 3 (23.1) 13 (100.0)

Others 2 (66.7) 1 (33.3) 3 (100.0)

Total 98 (74.8) 33 (25.2) 131 (100.0)

Histological grade 0.456

I 8 (72.7) 3 (27.3) 11 (100.0)

II 33 (67.3) 16 (32.7) 49 (100.0)

III 21 (80.8) 5 (19.2) 26 (100.0)

SI 36 (80.0) 9 (20.0) 45 (100.0)

Total 98 (74.8) 33 (25.2) 131 (100.0)

HPV 0.015a

Positive 50 (84.7) 9 (15.3) 59 (100.0)

Negative 42 (65.6) 22 (34.4) 64 (100.0)

Indeterminate 6 (75.0) 2 (25.0) 8 (100.0)

Total 98 (74.8) 33 (25.2) 131 (100.0)

Staging \0.001

IA/IB 31 (93.9) 2 (6.1) 33 (100.0)

IIA/IIB 26 (78.8) 7 (21.2) 33 (100.0)

IIIA/IIIB 41 (69.5) 18 (30.5) 59 (100.0)

IVA/IVB 0 (0.0) 6 (100.0) 6 (100.0)

Total 98 (74.8) 33 (25.2) 131 (100.0)

Pearson’s Chi-squared test. HPV positive and clinical staging presented a statistically significant association with the response on completing

treatment
a Comparison of the complete response between HPV positive and HPV negative
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that have investigated the presence of the virus in paraffin-

embedded biopsies, the viral amplification detected in the

present study was only possible in 78 cases (43 %) with the

use of nested PCR [20]. In this case, one reason for this

difficulty could have been the time lapse between collect-

ing material and performing the test, or technical factors,

such as the condition of the biopsies and the quality of the

inclusion material (paraffin). However, this difficulty was

partly compensated for by conducting nested PCR, a more

sensitive method than traditional PCR.

Similar to reports regarding carcinomas in the head and

neck, the absence of Human Papillomavirus in cervical

biopsies is also associated with poor prognosis [8, 9, 21]. In

the present study, HPV positivity (p = 0.51) was associ-

ated with a complete response only in relation to the

completion of treatment. When an assessment was under-

taken in relation to the survival curves, viral detection had

no influence on the course of the disease. The clinical

staging established in the initial assessment was the only

one to demonstrate an association with survival of the

patient.

In conclusion, from amongst all the assessed prognostic

factors, only the presence of HPV and advanced clinical

staging influenced the clinico-pathological response after

completing treatment, while in the survival analysis, stag-

ing was the only factor implicated in the progression of the

disease.
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