
Introduction

Cervical cancer is the third leading cause of cancer in

women globally [1] and it is caused by a persistent human

papillomavirus (HPV) infection, which is linked to the car-

cinogenesis of the cervical epithelial cells [2]. HPV geno-

types 16 and 18 cause approximately 70% of cervical

cancers and 50% of precancerous cervical lesions [3]. The

estimated annual incidence of cervical intraepithelial neo-

plasia (CIN) among women undergoing screening for cer-

vical cancer is 0.4% for CIN 1 and 0.5% for CIN 2-3 [4].

To prevent the progression of these lesions to invasive can-

cer, women with CIN 2-3 are generally treated with loop

diathermy conization (loop electrosurgical excision proce-

dure: LEEP) [5]. However, the risk of invasive cancer up to

10-20 years later is four to five times more likely among

these women that have been treated than in those in the gen-

eral population [6], and the level of CIN recurrence is 5-

17% for any of the ablation or excision treatments [7].

Therefore, these patients continue to be part of an at-risk

group that requires close follow up. To date, there are two

widely studied, prophylactic vaccines, based on non-infec-

tious, recombinant virus-like particles (VLP), made with

viral capsid L1 protein of the viral genotypes 16 and 18 (bi-

valent vaccine) [8, 9] and 6, 11, 16, and 18 (tetravalent vac-

cine) [10, 11], which are designed to prevent disease

associated with HPV. Through a great number of trials, both

vaccines have demonstrated to be highly effective in the

prevention of CIN 2-3, adenocarcinoma in situ, and vaginal

and vulvar intraepithelial neoplasia (VAIN and VIN 1-3)

[12], especially in 16-26-year-old women uninfected by

vaccine types. Furthermore the tetravalent vaccine has

shown effectiveness in reducing the incidence of genital
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Summary

Objectives: To test whether the human papillomavirus (HPV) vaccination in patients undergoing loop diathermy conization (LEEP)

for high-grade intraepithelial neoplasia (CIN 2-3) is effective in preventing recurrence of CIN 2-3 in our area. Materials and Methods:
A retrospective review was conducted on 242 patients undergoing LEEP for CIN 2-3 and 42.6% received the HPV vaccine (bivalent or

tetravalent) immediately before or after conization. Follow up was conducted at 3, 6, 12, 18, and 24 months to detect CIN 2-3 recur-

rence. Results: Regardless of the HPV type, 27 (11.1%) patients  developed CIN 2-3 recurrence during post-LEEP follow up. Of the 70

vaccinated with bivalent vaccine, two (2.8%) showed recurrence, of the 33 vaccinated with tetravalent vaccine, three (9%), and of the

139 unvaccinated 61 (43.9%) developed recurrence. Of the patients infected with HPV genotypes 16/18, in the non-vaccinated group,

15 (21.7%) patients had recurrence, whereas in the vaccinated group, three (5.9%) were diagnosed with recurrence (p < 0/05). The mul-

tivariate logistic regression analysis showed that the vaccination acted as a protective factor for CIN 2-3 recurrence (OR: 0.360 (95%

CI: 0.125-1.000; p < 0.05). However, neither the type of vaccine nor the time of vaccination showed a significant association with the

onset of recurrence. Conclusions: The HPV vaccine appears to be a recommendable preventative strategy in reducing the risk of recurrent

disease for patients treated for CIN 2-3.

Key words: Human papillomavirus; Vaccine; Cervical intraepithelial neoplasia; Recurrent disease; Conization; LEEP.
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warts. Recently, in 2015, a vaccine with a broader antigenic

spectrum has been placed on the market. This nine-valent

vaccine [13] aims to protect against five more higher risk

HPV genotypes, not included in the first generation of vac-

cines (31, 33, 45, 52, and 58) and of similar effectiveness

to the tetravalent. However, this is currently not yet avail-

able for special population trials.

The HPV vaccine appears to be safe and effective in pre-

venting infection in women older than 25 years of age,

however in general, the benefits are less than in younger

women [14]. A meta-analysis on women who had received

the tetravalent vaccine, who had also been surgically treated

for HPV-related disease, had a reduction in the occurrence

of recurrent disease [15]. A study where the tetravalent vac-

cine was administered to patients after CIN 2-3 conization,

demonstrated the effectiveness of the HPV vaccine in pre-

venting recurrent CIN 2-3 disease [16].

The present study aims to assess if the HPV vaccination,

with either of the two vaccines (bivalent or tetravalent), im-

mediately before or after conization with LEEP in CIN 2-

3 can be effective in reducing the risk of recurrence of

high-grade post-LEEP cervical lesions. 

Materials and Methods 

This is a retrospective review of the digitized medical records

of 264 patients, who were between 18 and 65 years of age, diag-

nosed with CIN 2-3 and who had undergone loop diathermy

conization (LEEP) in the Obstetrics and Gynecology Department

at the Santa Lucia of Cartagena University Hospital (HUSL) be-

tween January 2011 and May 2015.

The 242 patients who were included in the study fit the fol-

lowing criteria: 1) CIN 2-3 histologically confirmed after coniza-

tion (LEEP), 2) patients diagnosed with HPV pre-conization,  3)

patients who had not received the bivalent or tetravalent vaccine

before developing CIN, and 4) patients who underwent follow-

up for a minimum of two years. Twelve patients were excluded for

hysterectomies post conization and ten for residual CIN 2-3 dis-

ease.

Conization was performed with loop diathermy and local anes-

thetic, obtaining a piece that was referenced at 12 hours accom-

panied by endocervical curettage. Both samples were fixed in 4%

formaldehyde solution for pathological study. All of the patients

who were given conization and not previously vaccinated were

randomly assigned to one of the two commercially available HPV

vaccines. Patients were classified in two groups: unvaccinated and

vaccinated, the latter were subdivided into two subgroups based

on the type of vaccine received, bivalent or tetravalent. The first

dose of anyone of both vaccines had been administered 0-1 month

before or 0-1 month after conization. Patients underwent post-op-

erative examination at 3, 6, 12, 18, and 24 months during the first

two years and then annually at the Cervical Pathology Unit at

HUSL to detect any recurrence of disease caused by HPV. During

each visit, a liquid cytology, a HPV test, and a colposcopy with

5% acetic acid were performed in all patients. In the case of CIN

2-3 being diagnosed on the edges of the conization tissue or the

curettage endocervical sample, an endocervical biopsy was taken

at three and six months. At any time if the colposcopy was not ad-

equate or the HPV test came back positive during the medical re-

vision, an endocervical biopsy was carried out. If the result of the

liquid cytology produced atypical cells of uncertain significance

(ASCUS) or higher grade, a colposcopy-guided biopsy was taken.

The criteria to define residual disease or recurrent disease was de-

termined by the histological CIN 2-3 diagnosis in the colposcopy-

guided biopsy or endo- cervical biopsy at three months of

follow-up (residual disease) or at six months or more (recurrence).

For the statistical analysis, the results of the cervical biopsy dur-

ing follow up were grouped in negatives (normal, cervicitis or

CIN I) or positives (CIN 2-3 or greater degree of lesion). The pos-

itive results in the cervical biopsy were considered as recurring

disease. 

An initial PCR technique was used for HPV analysis using  an

extraction package. The sample was obtained with an endocervi-

cal brush which was subsequently submerged and washed in the

vial for PCR cell collection media. After the DNA extraction

process, a PCR was performed in real time in a thermal cycler,

employing fluorescent probes: HPV kit. This kit differentiated be-

tween the 16/18 HPV, non-16/18 HR-HPV (without specifying

genotype) and negative genotypes. Low risk genotypes were not

detected. The extracted DNAs were placed on another plate to

perform a second technique for the determination of HPV geno-

types by high resolution melting curve analysis using the HPV 28

detection kit, in a real-time thermocycler. With this method, 19

high-risk genotypes (16, 18, 26, 31, 33, 35, 39, 45, 52, 53, 56, 58,

66, 68, 69, 73, 82) and nine of low oncogenic risk (6, 11, 40, 42,

43, 44, 54, 61, 70) could be detected.

The primary event was the appearance of CIN 2-3 recurrence

after conization. The normality of continuous variables was tested

by Kolgomorov-Smirnov of Shapiro-Wilk tests, as appropriate

continuous variables are presented as the median (interquartile

range [IQR]) for non-normally distributed data or mean (standard

deviation [SD]) for normally distributed data. Comparisons of

group differences for continuous variables were made by the

Mann-Whitney U-test or the Student’s t-test, as appropriate. Cat-

egorical variables are presented as a number and percentage in

each category. The significance of differences in percentages was

tested by the Chi-squared test. Univariate and multivariate binary

logistic analyses were performed with the previously defined vari-

ables for the prediction of recurrence disease and the odds ratios

(OR) were displayed. The statistical analysis were performed

using SPSS v. 20.0. All p-values ≤ 0.05 were considered statisti-

cally significant. 

Results

A total of 242 patients met the requirements of the study

and had follow up care of at least two years. The median

age of all 242 patients was 36 years. Of these, 28 (11.6%)

patients were between 18-25-years-old, 92 (38%) patients

between 26-35-years-old, 62 (25.6%) patients between 35-

45-years-old and 60 patients were older than 45 years;

88.8% of the patients were of Spanish nationality. The high

grade cervical neoplasia (CIN 2-3) was histologically con-

firmed, 106 (43.8%) had a CIN 2 diagnosis, and 136

(56.2%) CIN 3 diagnosis. Of the 242 patients, 27 (11.1%)

had recurrence. Of the patients with recurrence, the histol-

ogy showed eight CIN 2 cases and 19 CIN 3 cases. The av-

erage time between recurrence and conization was 14.2

(6-24) months. Of the 242 patients included in the analysis,

103 (42.6%) patients had been vaccinated, of them 70

(68%) patients received the bivalent vaccine and 33 (32%)
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patients the tetravalent vaccine. The moment of vaccina-

tion was 0-1 month before conization in 46 (44.6%) pa-

tients and 0-1 month after conization in 57 (55.4%)

patients. 

The baseline characteristics of the patients included in

the different study groups were fairly homogeneous in

terms of country of origin, reasons for conization, state of

cone margins, and positivity for 16/18 genotypes HPV test-

ing; 96.7% (234/242) of the total of patients were positive

for high risk-HPV (HR-HPV), 51.4% (120/234) were pos-

itive for HPV 16/18, and 48.7% (114/234) were positive

for other HR-HPV types. The median age was six years

higher in the unvaccinated group, being identical in the two

vaccinated groups (Table 1).

The design of the study to determine the effect of either

of the two vaccines on CIN 2-3 recurrence after conization

is shown in Figure 1. Recurrence was detected during fol-

low-up in five (4.8%) of the vaccinated patients, versus 22

(15.8%) of the 139 unvaccinated patients. Among the vac-

cinated patients that showed recurrence, three (60%) had

received the tetravalent vaccine  and two (40%) the bivalent

vaccine. Considering the type of HPV related to the prim-

itive lesion, in the group of vaccinated patients with 16/18

genotypes HPV-related CIN, recurrence was detected in

6.7% (1/15) of the patients vaccinated with tetravalent vac-

cine and 5.5 % (2/36) of the bivalent-vaccinated patients.

With regards to the vaccinated patients with CIN unrelated

to vaccine genotypes (HPV different to 16/18), 11.1%

(2/18) of those vaccinated with tetravalent vaccine and 0/31

of those vaccinated with the bivalent vaccine showed re-

currence. In the unvaccinated population, recurrence was

detected in 21.7% (15/69) of the positive to HPV 16/18

group and 10.8% (7/65) of those positive for non-vaccine

HPV. For the patients positive for genotypes included in ei-

ther vaccine (HPV 16/18), the group of non-vaccinated pa-

tients had a significantly higher level of recurrence than the

vaccinated group, with either of the vaccines (p < 0.05).

However, with respect to patients positive to other geno-

types of HR-HPV, different to those included in the vac-

cines, there were no significant differences observed

between the vaccinated and unvaccinated groups. All of the

27 patients that developed recurrence showed the same

HPV genotype as before LEEP.

The patients that showed recurrence were similar in terms

of the reason for conization, cone margin status, pre-LEEP

HPV genotype, and type of vaccine received or moment of

vaccination. The older patients at the time of conization and

Table 1. — Description of the patient characteristics in the study by their vaccination status (unvaccinated, general vac-
cination, and vaccinated with bivalent or tetravalent vaccine).
Characteristics n=242 Unvaccinated n=139 Vaccinated n=103 p Bivalent n=70 Tetravalent n= 33 p
Age (years)

Median (MD) 39 33 <0.001 33 33 0.932  

Interquartile intervals (IQR) (31-50) (28-38) (28-38.3) (28.5-37.5) 

Geographic region of origin 

Spain 119 (85.6%) 96 (93.2%) 0.215 65 (92.9%) 31 (93.9%) 0.729

Latin America 10 (7.2%) 5 (4.9%) 4 (5.7%) 1 (3.0%)

Northern Africa 2 (1.4%) 0 0 0

Eastern Europe  8 (5.8%) 2(1.9%) 1 (1.4%) 1 (3.0%)

Time of vaccine

(0-1 month) before 17 (24.3%) 29 (87.9%) < 0.001

(0-1 month) after 53 (75.7%) 4 (12.1%) 

Reason for conization

CIN 2 55 (39.6%) 51 (49.5%) 0.12 32 (45.7%) 19 (57.6%) 0.261

CIN 3 84 (60.4%) 52 (50.5%) 38 (54.3%) 14 (42.4%) 

Cone margin

Negative 103 (74.1%) 77 (74.8%) 0.908 54 (77.1%) 23 (69.7%) 0.659  

Positive 36 (25.9%) 26 (25.2%) 16 (22.9%) 10 (30.3%) 

HPV baseline

Negative 5 (3.6%) 3 (2.9%) 0.955 3 (4.3%) 0  (0.0%) 0.355

Vaccine (16/18) 69 (49.6%) 51 (49.5%) 36 (51.4%) 15 (45.5%)

No vaccine 65  (46.8%) 49 (47.6%) 31 (44.3%) 18  (54.5%)   

Figure 1. — Results from the population of the study. 1 includes three

patients with negative HPV. 2 includes five patients with negative

HPV. 
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those who had not been vaccinated had a significantly

greater risk of recurrence (p < 0.05, Table 2).

The univariate analysis demonstrated a significant dif-

ferences between the age variation at the time of coniza-

tion and the vaccination variable (p < 0.05, Table 3). The

multivariate lineal regression analysis showed that the only

two variables that act as independent indicators of CIN 2-

3 recurrence are age at the time of conization (p < 0.05,

Table 3) and not being vaccinated for HPV (p < 0.05, Table

3).

Discussion 

Despite timely treatment of CIN cases, cases of recurrent

disease occur in 1.9-66.8% of patients, with an average rate

of 15% [17-22]. The average time of recurrence is approx-

imately 9-10 months, with a range of 3-23 months [23, 24].

The prevention of recurrence has an impact on the outcome

of a future pregnancy, as most are young women and a sec-

ond conization is associated with a two-fold higher likeli-

hood of premature birth [25].

There are several factors that have been associated with

an increased rate of recurrence, such as effects of cone mar-

gins [26], immunosuppression [27], and advanced age of

the patient [28]. In the present sample, the average age of

the unvaccinated group was six years older than the vacci-

nated group, due to the evident recommendation of the vac-

cine for women under 45 [14]. The present authors found

that age has a significant influence on recurrence (1.037 per

additional year of the patient at the time of conization).

However, the effect of cone margins was not a predictor of

risk for recurrence in the current study and could be ex-

plained by the LEEP procedure used, that inevitably leads

to clotting on the ecto- and endocervix area in contact with

cone margins. However, it was observed that when margins

were negative, the vaccine clearly increased its efficacy in

reducing the risk of recurrence (p < 0.05) compared to un-

vaccinated patients. Nevertheless, there were no significant

differences in recurrence when margins were affected and

the vaccine was administered. 

After conization in most patients, HPV clearance occurs

[29]. In recent publications, there is strong evidence that

the presence of high risk-HPV post-treatment with LEEP

can predict the likelihood of persistent or recurrent disease

[30, 31]. The HPV test at six months of conization may be

a marker of recurrent disease with greater sensitivity and

specificity than cytology [32].

In this study, five of the 103 vaccinated patients (4.8%)

developed recurrent disease and 22 of the 130 unvaccinated

patients (15.8%) developed recurrence. The 27 patients that

had recurrence were positive for the same HPV genotype in

the PCR test as before conization, as was the same in other

studies [16, 33]. The CIN 2-3 recurrence in patients with a

vaccine-induced HPV lesion [16/18] was lower in the vac-

cinated group than in the unvaccinated group (4.8% and

21.7% respectively, p < 0.05), coinciding with the results of

another study [16].

The literature demonstrates that HPV vaccines marketed

to date do not appear to have a therapeutic effect by not in-

fluencing the course of cervical neoplastic disease in HPV-

infected women at the time of vaccination [34]. There are

some studies that have demonstrated the effectiveness of

the vaccine in reducing CIN 2-3 recurrence after treatment

[16]. The current study additionally analyzed the impact of

the two vaccines (bivalent and tetravalent), separately, in

women after conization, considering other variables such

as the time of vaccination. Administration of either vaccine

(bivalent or tetravalent) at the time of conization provided

a significant reduction (p < 0.05) for CIN 2-3 recurrence.

Vaccination also provided protection for recurrent disease

related to vaccine genotypes (HPV 16/18) (p < 0.05). Nei-

ther the type of vaccine nor the time of vaccination showed

a significant association with the onset of recurrence.

The present authors believe that the reduction of recur-

rent disease would be due to the prevention of HPV rein-

fection by the same HPV genotype as before the LEEP or

by other HPV type. However, this should be analyzed in

another study with long-term follow-up.

Although we do not yet have consensus guidelines, there

are vaccination programs for women after CIN 2-3 coniza-

tion. In the present area of health, the authors have been

leaders in conducting this type of program in Spain. The

data from the first two years of follow-up (April 2014 to

April 2016) of the financed bivalent vaccine administration

in the first post-LEEP month have already been evaluated

Table 2. — Description of the patient characteristics in the
study in relation to recurrence/ non-recurrence post-conization
Characteristics No recurrence Recurrence p
Age (years)

Median (MD) 34 42 0.005*

Interquartile range (IQR) (29-44)   (32-51) 

CIN at LEEP

CIN 2 98 (45.6%) 8 (29.6%) 0.115

CIN 3 117   (54.4%) 19 (70.4%) 

Cone margin 

Negative   163 (75.8%) 17 (63%) 0.149

Positive 52 (24.2%)  10 (37%) 

Vaccination status

Unvaccinated 117 (54.4 %) 22 (81.5%) 0.007*

Vaccinated 98  (45.6 %) 5 (18.5%) 

Type of vaccination 

Bivalent 68 (69.4%) 2 (40%) 0.170

Tetravalent 30(30.6%) 3 (60%) 

Time of vaccination

Before conization    43 (43.9 %) 3 (60 %) 0.479

After conization 55 (56.1%) 2 (40 %) 

HPV baseline

Negative 8 (3.7%) 0 (3.7%) 0.134 

Vaccine (16,18) 102 (47.4%) 18 (66.7%)

Non vaccine 105 (48.8%) 9 (33.3%) 
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and have achieved excellent results regarding the coverage

and safety of this vaccine [35]. This could be the deter-

mining factor for the present program to have a greater pro-

portion of bivalent vaccinated patients.

According to the results obtained, the HPV vaccination

can be considered as a preventative strategy for patients

being treated for CIN 2-3 in reducing the cases of recur-

rence and the overall risk of any related HPV disease that

may appear long term in this group of patients. 
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