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Persistence of high-risk human papilloma virus types (HR-HPV) after surgical treatment of cervical intraepithelial neoplasia 
(CIN) is an important factor which influences the management and the recurrence risk. In this study, we assessed the efficiency 
of the loop electrosurgical excision procedure (LEEP) in HR-HPV removal. Cervical samples from 31 women, diagnosed with CIN 
and HR-HPV, were genotyped at six months after LEEP. We assessed the influence of various risk factors on HR-HPV persistence, 
using univariate and multivariate analysis: age, menopausal status, parity, abortions, oral contraception, smoking, sexual 
partners, initial cervical smear test and histopathological results. We detected persistent infections in 7 (22.6%) patients with 
16, 18, 31, 39, 51 and 66 HPV types. Univariate analysis found that age over 30 years, multiparity, use of contraception and 
CIN2-3 were significant factors for persistence of HR-HPV after LEEP. Multivariate analysis showed that CIN2-3 was the only 
significant risk factor for HPV persistence (OR=10.7). Furthermore, although not significant, parity was also retained into final 
equation. HR-HPV persistence is a frequent phenomenon after LEEP. We highlight the importance of glandular involvement, 
residual tissue and difficulties of the resection procedure in multipara. HPV genotyping is a sensitive method to follow up 
this group of patients, as it can identify a type specific HPV infection. In our country with the known highest mortality rate in 
EU countries of cervical cancer, we need an organized cervical neoplasia screening with a validated HPV genotyping test.
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Introduction
Infection with persistent high-risk risk human papilloma 

virus (HR-HPV) type can lead to cervical cancer(1). Like a pre-
ventive measure, in case of colposcopy confirmed diseases, 
one can apply some strategies like destructive or excisional 
procedures. The lasts are preferred in the majority of cases 
because they are obvious superior in comparison with the 
destructive methods, having the advantage of histologi-
cal evaluation of the transformation area. The histological 
examination of the excised tissue allows the pathologist to 
assess the presence of a microinvasive cancer(2).

The purpose of the excisional therapy is to remove the 
entire lesion. The excision of transformation area is not 
indicated for cervical intraepithelial neoplasia (CIN)1, only 
if this lesion had persisted more than one year. This surgical 
procedure should be applied as soon as possible if there is 
CIN2–3 or a risk for invasion. The techniques used for a 
complete excision are: large loop excision of the transfor-
mation zone/loop electrosurgical excision procedure (LLEP), 
cold knife conization, laser excision and needle excision of 
the transformation zone(3,4). Usually, the therapy for CIN2 

is efficient, but there is still a risk for evolution to invasive 
cancer in 20 years after therapy(5).

Recommended follow-up procedures after CIN therapy are 
Pap smear and HPV (deoxyribonucleic acid) DNA typing(3). 
However, the efficiency of the cytology in follow-up raised 
many controversies(6). As it is known that HPV infection is 
essential for developing and maintaining of CIN, the DNA/
HPV detection can highlight the residual/recurrent CIN 
lesions faster and with a higher sensitivity(7). Some studies 
have concluded that the persistence of DNA/HPV is pre-
dictive for recurrence of the disease(6-8). Moreover, testing 
for DNA/HPV can be used to assess different methods of 
therapy, with variable rate of clearance of viral genome(9).

In Arbyn’s et al. meta-analyses, that assessed the clinical 
utility of DNA/HPV testing, the histology exam had a failure 
prediction after CIN lesion therapy of 56.6%. Using only 
cytology, the prediction values raised to 75.9%. DNA/HPV 
testing had a recurrence prediction of 95.9%(10). 

Thus, HR-HPV detection after therapy predicts recurrent 
CIN with a higher sensitivity  in comparison with Pap smear 
or with histological examination. The specificity of HR-HPV 
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testing is not different by histology, but it is lower than the 
repeated Pap smear. HPV testing, by its high sensitivity, can 
be the best modality to avoid the recurrent disease in a long 
term follow-up(11-13).

The aims of our study were to assess the efficiency of 
excisional procedure in removal of HR-HPV load among CIN 
positive patients and to investigate predictive risk factors 
for HR-HPV persistence after the LEEP. 

Methods
This was a retrospective study which included 31 women 

referred to our laboratory, for HPV genotyping, between 
January 2012 and December 2014, at six months after LEEP. 
All patients with positive for HR-HPV at pre-treatment visit 
were eligible for the study. Exclusion criteria were a later di-
agnosis of invasive cervical cancer, next total hysterectomy, 
pregnancy, clinical signs of immunosuppression, human 
immunodeficiency virus positive and unavailability of re-
quired data.

We recorded in each case patient age, menopausal status, 
parity, number of abortions, oral contraceptive use, smoking 
condition, number of sexual partners, initial Pap test and 
histopathological results.

Consultation routine. All patients were recruited by 
an opportunistic screening for the prevention of cervical 
neoplasia. At the pre-treatment visit, all patients filled a 
questionnaire regarding social and demographic data, and a 
complete gynecological examination was performed. These 
were followed by colposcopy and collection of endocervical 
specimens for HPV genotyping. If it was identified an abnor-
mality suggestive for CIN2 or worse on the cervix, a biopsy 
LEEP was performed.

At 6 months after LEEP, cervical cytology for Pap test 
and HPV genotyping was collected using a cervix brush and 
processed using a liquid-based approach. An experienced 
pathologist, blinded to the results of the HPV test, performed 
histopathological and cytological examination.

LEEP. The cervix and transformation zone were evaluated 
by colposcopy. Assessment of the transformation zone was 
enhanced using Lugol’s iodine solution. The electrosurgical 
excision of the whole transformation zone was performed 
with a wire loop of appropriate size, by an experienced gy-
necologist specialized in colposcopy, as described previous-
ly(14,15). Local anesthesia was implemented with 2% lidocaine 
inoculated with epinephrine in every quadrant. Excision 
depth was dependent on clinical judgement, in accordance 
with the characteristics of the lesion (i.e. size, completely 
visible by colposcopy) and cervix (i.e. length, opening).

HPV genotyping. The gynecologist collected cervical 
cells in Cobas PCR Cell Collection Media (Roche, Romania) 
from all the women, and then kept at 4ºC till processing 
(1-7 days). For DNA/HPV purification, we used High Pure 
PCR template (Roche, Romania) and for HPV genotyping, 
we used Linear Array Genotyping Test (Roche, Romania), 
previously described. Linear Array supposed one step of PCR 
amplification and one of the hybridizations of amplicons. The 
genotyping test is detecting single or multiple infections of 
37 HPV genotypes: 13 HR-HPV types (16, 18, 31, 33, 35, 39, 
45, 51, 52, 56, 58, 59, 68) and 24 low risk and intermediary 

risk types (6, 11, 26, 39, 40, 42, 45, 53, 54, 55, 61, 62, 64, 
66, 67, 69, 70, 71, 72, 73, 81, 82, 83, 84, IS39, CP6108). The 
presence of β-globin (low and high intensity) on each strip 
is a control for a correct sampling, DNA/HPV purification 
and amplification(16).

Statistical Analysis. Data were analyzed with the SPSS 
version 21.0 program (IBM Corporation, Armonk, NY). 
Univariate analyses to identify variables associated with HPV 
persistence were performed using χ2, Fisher exact, Student’s 
t, and Mann-Whitney U tests, as appropriate. Two-sided p< 
0.05 was considered statistically significant. For multivariate 
analysis, possible factors identified in the univariate analyses 
were further entered into the logistic regression model to 
determine independent predictors of HPV persistence. We 
applied backward stepwise binary logistic regression, using 
Wald p<0.05 for entry and p>0.1 for removal.

Results
A total of 31 women with significant cervical lesions and 

treated with LEEP were eligible for the study. Median patient 
age was 32 years (interquartile range, 10). Nine (29%) women 
were nulliparous and 19 (71%) had at least 1 prior delivery. 
Fourteen patients (45.2%) were chronic tobacco consumers, 
10 (32.3%) declared having 3 or more sexual partners and 
15 (48.4%) used oral contraception in the last 5 years. Only 
one woman was postmenopausal.

Initial cytological examination revealed 6 (19.4%) normal 
Pap test, 5 (16.1%) atypical squamous cells of undetermined 
significance, 3 (9.7%) atypical squamous cells of undeter-
mined significance, a high-grade squamous intraepithelial 
lesion is not excluded as a possibility, 11 (35.5%) low grade 
squamous intraepithelial lesions and 6 (19.4%) high-grade 
squamous intraepithelial lesions. Before surgery, all patients 
were positive for high-risk HPV/DNA. The most frequent 
single HPV type infections before surgery were with HPV 16 
and 18 (each 4 / 12.9%), followed by single infections with 
the HPV types 31, 51, 53, 83, and by multiple infections 
with HPV 31, 51, 54; 31, 66; 51, 61; 52, 58, 62 and 6, 39. 

Histological evaluation of the excision specimens showed 
17 (54.8%) women with CIN1, 13 (41.9%) with CIN2 and one 
(3.2%) with CIN3. Post LEEP, at six months, persistence of 
HR- HPV/DNA was detected in 7 (22.6%) women: one case 
each with HPV 16, 18, 31, 39, 51, 66 respectively.

We further compared the frequency of risk factors in 
women with and without persistent HPV infection (Table 
1). Univariate analysis found that age over 30 years, parity, 
use of contraception and CIN2-3 were significant factors for 
persistence of high-risk HPV after LEEP. These factors were 
included in the logistic regression analysis model. Multivari-
ate analysis shown that CIN2-3 was the only significant risk 
factor for HPV persistence (OR=10.7, 95% CI 1.22-116.23). 
The classification of other risk factors, in order of decreasing 
importance, was: increasing parity, use of oral contraception 
and age >30 years, respectively (Table 2).

Discussion
CIN is a precursor of cervical cancer and women with high-

grade lesions like CIN 2-3 have a variable risk for developing 
invasive disease(17). An effective therapeutic option to treat 
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Results of logistic regression analysisTable 2

Associations between post-conization HPV persistence and clinico-pathologic study 
parameters

Table 1
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the viral infection is not yet available and therefore, exci-
sional methods are usually implemented: LEEP, cold knife 
conization and laser ablation. These surgical methods aim to 
eliminate the HPV infection causing the cervical abnormality 
and have shown an effective therapy for high-grade CIN. All 
three methods available have a comparable efficiency(15,18-20). 
LEEP has some advantages: performed under local anesthe-
sia, in an office setting, provide most reliable specimens for 
histology and preserve fertility(21,22). 

Women treated for CIN have a significant risk of recurrence 
and invasive disease, five times higher than for the general 
population(5). Therefore, patients who underwent surgical 
excision must be followed closely.

Recent studies have shown that the persistence of HR-
HPV is the main cause for recurrent/residual disease in this 

group. HPV testing is useful as an adjunct to cervical cytology 
in detecting patients with increasing risk of persistence or 
recurrence of CIN2-3 following conization(11,15,23-25). Accor-
dingly actual guidelines the follow-up of women with biopsy 
- confirmed high-grade CIN should start at 6 month after 
surgical intervention, by Pap smear and HPV genotyping(26). 
In HPV-negative women after conization, the risk for high-
grade CIN in first 5 years is similar to that of HPV-negative 
women in the general population(27).

We assessed the efficiency of the LEEP in case of HR-HPV 
and CIN positive patients, by HPV/DNA testing at 6 months. 
In our series, the HPV positivity has reduced from 100% 
before LEEP to 22.6% at 6 months following the procedure. 
The HPV persistence was significantly higher in CIN2-3 
patients (43%) compared to CIN1 group (5.9%) (Table 1).

Variable HPV negative
(n=27)

HR HPV
(n=7) p OR (95% CI)

Age>30 years 13 (54.2%) 7 (100%) p=0.033 1.54 (1.12-2.12)

Parity 0.5 (0-2) 1 (1-3) p=0.036 * -

Abortions 1 (0-3) 2 (0-2) NS * -

Sex partners ≥3 7 (29.2%) 3 (42.9%) NS 1.82 (0.32-10.34)

Contraception 9 (37.5%) 6 (85.7%) p=0.04 10 (1.03-97.04)

Menopause 0 (0%) 1 (14.3%) NS -

Smoking 10 (41.7%) 4 (57.1%) NS 1.87 (0.34-10.25)

CIN2-CIN3 8 (33.3%) 6 (85.7%) p=0.03 12 (1.22- 117.4)

Data are shown as number (%) or median. CIN= cervical intraepithelial neoplasia; CI= confidence interval; OR= odds ratio; NS= not significant.
* Mann Whitney U test. Rest of comparisons performed with Fisher’s exact or χ2 tests.

Variable Odds ratio (95% confidence interval) p

Age>30 years NE* NE*

CIN2-CIN3 10.7 (1.22-116.23) p=0.05

Contraception NE* NE*

Parity 2.96 (0.83-10.49) 0.094

*NE= not in the equation
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The reported rate of HR-HPV positivity following excisio-
nal methods varies enormously(24). A literature search found 
the persistence of high-risk HPV in CIN2-3 patients, at 6 
months after LEEP/LLETZ, between 25% and 51.4%(15,28-
31). Our incidence is at the upper limit of this interval and 
supports that the risk of residual/recurrent diseases is not 
negligible. Even in patients with negative margins of resecti-
on, the HR-HPV persistence rate varies between 17.8% and 
28.8% at 6 and 24 months, respectively(32,33).

Therefore, identification of risk factors that could predict 
which women are at risk for HPV persistence after treatment 
were of great clinical importance. In our series, univariate 
analysis found that age over 30 years, multiparity, use of 
contraception and CIN2-3 were significant factors for per-
sistence of HR HPV after LEEP. Our multivariate analysis 
shown that CIN2-3 was the only relevant risk factor for HPV 
persistence (OR=10.7). Additionally, although not significant, 
parity was also retained into final equation.

In other studies, HR-HPV persistence in CIN2+ treated 
patients was associated with smoking and age over 35 years, 
irrespective of margins’ status(34), infection with HPV α3 spe-
cies and an extensive initial disease(35). The pre-intervention 

high HPV load was found as a risk factor for HR-HPV persis-
tence(36), also in patients with negative excision margins(33).

In a recent study, Baser and cntributors found that patient 
age over 30 years, multiparity (>1) and cone depth (>=15 
mm) were significant factors for HR-HPV persistence at 
12 months, in CIN2+ patients. Their multivariate analysis 
showed also that patient age and cone depth were significant 
predictors of HPV/DNA persistence(37).

These relatively common risks factors highlight the im-
portance of glandular involvement, residual tissue and dif-
ficulties of the resection procedure in multipara.

Conclusions
Linear Array HPV Genotyping is a suitable assay to 

follow up surgical treated women for CIN, as it can iden-
tify type specific infections. Our study contributes to 
knowledge of the natural history of HPV infection after 
conization. Risk factors associated with persistence of 
HR-HPV after LEEP are a high grade of cervical displasia 
(CIN2+), multiparity, use of oral contraception and age 
>30 years. We recommend the HPV testing to be routinely 
performed after LEEP.   n
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