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Factors associated with HPV persistence after
conization in patients with negative margins

Kyehyun Nam, Sooho Chung, Jeongsig Kim, Seob Jeon, Donghan Bae

Department of Obstetrics and Gynecology, College of Medicine, Soonchunhyang University, Bucheon, Korea

Objective: The clearance rate of human papillomavirus (HPV) after conization is generally high, although some HPV
infections persist. We investigated the factors that affect the clearance of HPV after conization in patients with
negative margins.

Methods: We retrospectively analyzed 77 patients (mean age 39.9 years, range 25 to 51 years) with CIN 2/3 who
underwent loop electrosurgical excision procedure (LEEP) conization with negative margins. All patients had a Pap
smear and high-risk (HR) HPV testing using Hybrid Capture II system and HPV DNA chip before conization. We
used =1 relative light units (RLUs) as the cutoff for persistence of HPV after conization.

Results: High-risk HPV was detected in 73 of 77 (94.8%) patients before conization. At the 6-months follow-up, the
high-risk HPV was eliminated in 60 of 73 (82.2%) patients. The HPV persistence rate after conization was 17.8%
(13/73). Univariate analysis showed that persistent HPV infection after conization with negative margins was more
likely to occur when the pretreatment viral load was high (RLU/positive control >100 (p=0.027) and the HPV was
type 16 (p=0.021). Logistic regression analysis showed that preoperative HPV type 16 infection was the only
significant independent factor (p=0.021) for HPV persistence out of age, cytology, punch biopsy histology, HPV viral
load, and conization histology.

Conclusion: Conization effectively removes HR-HPV infection. HPV type 16 infection before conization was
significantly related to HR-HPV persistence after conization with negative margins. Therefore, patients with HPV 16

infection before conization need to be followed closely.
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INTRODUCTION

Persistent human papillomavirus (HPV) infection is a neces-
sary event in cervical cancer tumorigenesis. Virtually all tu-
mor cells in a cervical cancer contain the sequences of HPV
types.' Due to the universal presence of HPV in cervical tumor
cells, HPV DNA tests are very useful for primary screening,
the triage of equivocal cervical cytology, and posttreatment
surveillance after conization or trachelectomy.”

Cervical intraepithelial neoplasia (CIN) is a well-known pre-
cursor of invasive cervical cancer. Women with untreated
high-grade CIN are at risk of cervical cancer, whereas the risk
is very low in treated women.>* The loop electrosurgical ex-
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cision procedure (LEEP) has been a popular modality for the
local treatment of CIN since the early 1990s because it has
many advantages over cryosurgery or laser vaporization.>®

Following the excision of CIN using LEEP, posttreatment
CIN rates of 5-15% have been reported.” Long-term follow-up
after local treatment of CIN is mandatory due to the late oc-
currence of cervical cancer over a period of 20 years.*'
Therefore, early detection of treatment failure is important.

Several studies have suggested risk factors for the prediction
of residual/recurrent disease CIN after LEEP, although the re-
sults have been somewhat inconsistent."* "> Age, cytology grade,
menopause status, margin involvement, and HPV viral load
have all been observed as risk factors for residual/recurrent disease
in CIN treatment. Positive margins in the excised specimen
was the greatest risk factors for the development of recurrent
CIN in many studies,>!* while a few recent studies identified
the HPV viral load before LEEP as a predictor of persistence/re-
current disease. Only Gok et al.'® have studied the HPV geno-
type as a predictor for recurrence of CIN after local treatment.
Most previous studies analyzed risk factors in a heterogenous
group, irrespective of margin involvement, although margin
status affects the persistence/recurrence of CIN.
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In this retrospective study we assessed the risk factors of
HPV persistence after LEEP of CIN 2/3 in the homogenous
group of patients with negative margins, incorporating clin-
ical factors including HPV viral loads and DNA types.

PATIENTS AND METHODS

1. Study population

A retrospective analysis was used to examine women who
underwent LEEP for CIN at Soonchunhyang University Ho-
spital, Korea, between January 2004 and September 2006. A
total of 239 patients underwent LEEP conization due to CIN
during the study period. The patients with margin positive
(66 cases: 27.6%), unclear margin (16 cases: 6.7%), low grade
lesion or less than CIN 1 in LEEP specimen (35 cases: 14.6%)
and hysterectomy after conization (10 cases: 4.2%) were
excluded. The inclusion criteria consisted of histologically
verified CIN 2 and CIN 3 based on LEEP conization, and neg-
ative margins on pathological examinations in patients for
whom both pre- and post-LEEP high-risk (HR) HPV test re-
sults (HCII) and pre-LEEP HR-HPV tests (HPV DNA chip as-
say) were available. Among 112 patients with negative mar-
gins in conization, 35 patients were excluded because of in-
adequate follow-up. Remaining 77 patients with negative
margins were satisfactory for study inclusion criteria. Epi-
demiological data, HR-HPV test data, pathology reports, and
follow-up data were reviewed from medical records.

All patients undergoing conization were followed-up before
and after 6 months. HPV DNA type were determined before
conization only. Multiple infections including HPV type 16
was allocated to HPV type 16 category. At the follow-up visit,
a Pap test and HPV HCII tests were performed, and if in-
dicated, colposcopy was done.

2. Cytology

A cervical smear was performed with a modified plastic spat-
ula and an endocervical cytobrush (Mediland, Seoul, Korea).
All of the cervical cytology in this study was liquid-based cytol-
ogy (ThinPrep; Cytyc Corp., Boxborough, MA, USA). All speci-
mens were stained using the Papanicolaou method and were
evaluated using the Bethesda III system (2001). For the patho-
logical diagnosis, colposcopy with direct biopsy was performed
as indicated. Cytology was divided into two groups: the
low-grade group included normal, atypical squamous cells of
undetermined significance (ASCUS), atypical squamous
cells-high grade (ASC-H), and low-grade squamous intra-
epithelial lesions (LSILs), while the high-grade group consisted
of high-grade squamous intraepithelial lesions (HSILs). The
results of the colposcopic-directed biopsy were also divided in-
to two groups: low (chronic cervicitis, mild dysplasia) and high
[moderate dysplasia to carcinoma in situ (CIS)] grade.

3. Detection of HPV
Samples for the HPV test were obtained after cytology sam-
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pling. In our study, Hybrid Capture II (HCII) and a HPV DNA
chip assay were used to detect HPV. First, samples for HCII
were obtained using a cytobrush (Digene cervical sampler;
Digene, Gaithersburg, MD, USA) with a second swab, and
transferred to a vial containing specimen transport medium.
Then, a third swab specimen was obtained for the HPV DNA
chip test using a similar cytobrush and transport medium for
HPV genotyping. The HCII system (Digene®) for HPV de-
tection is a signal-amplified hybridization antibody capture as-
say that uses chemiluminescent detection with a specific HPV
RNA probe for carcinogenic high-risk HPV types (16, 18, 31,
33, 35, 39, 45, 51, 52, 56, 58, 59, and 68). The relative light
units (RLU)/positive control (PC) ratios were calculated as
the ratio of the specimen luminescence to the luminescence of
the 1.0 pg/ml HPV 16 cutoff standard, which represents a sem-
iquantitative value for the cumulative viral burden of one or
more of the above 13 oncogenic HPV types. The RLU/PC ratio
>1 was considered a positive result, as proposed by the
manufacturer. For HPV genotyping, a commercial HPV DNA
chip (MyHPV Chip) was used. The HPV chip can detect 24
type-specific HPVs: 16 of the high-risk group (16, 18, 31, 33,
35, 39, 45, 51, 52, 53, 54, 56, 58, 59, 66, and 68) and eight of
the low-risk group (6, 11, 34, 40, 42, 43, 44, and 70). Target
HPV DNA was amplified using the polymerase chain reaction
(PCR) with primers (HPV and human B-globulin) and the con-
ditions provided by Mygene™ (Seoul, Korea) and labeled using
Cy5-deoxyuridine triphosphate (NEM Life Science Products,
Boston, MA, USA). The PCR product was hybridized on the
chip at 40°C for 2 h and washed with 3x SSPE (3.0 M sodium
chloride, 0.2 M sodium hydrogen phosphate, 0.02 M EDTA,
pH 7.4). Hybridized signals were visualized with a DNA chip
scanner (GSI Lumonics; ScanArray Lite, Ottawa, Canada).
After LEEP conization, HCII for HPV detection was performed
at every follow-up visit. Persistent infection was defined as
positive if RLU/PC>1.

4, Statistical analysis

The data were computerized and analyzed using the SPSS
ver.12.0K. Statistical analyses were performed using Student’s
t test, Fisher’s Exact Tests, and Logistic regression analysis.
Comparison of means was assessed using Student’s t test. The
Fisher’s Exact Tests were used to evaluate association of age,
cytology, HPV load, biopsy histology, HPV type 16, and con-
ization histology with HPV clearance/persistence after con-
ization with negative margins.

A logistic regression analysis was performed to determine
the risk factors for HPV persistence with independent varia-
bles such as age, HPV load, biopsy histology, HPV type 16,
and conization histology. All p-values presented are 2-sided
and considered as significant when p=<0.05.

RESULTS

Seventy-seven patients who underwent loop conization with
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negative margins were reviewed in this study. The median age
at diagnosis was 39 years (range, 25 to 51 years). Patient char-
acteristics are depicted in Table 1. The cytology before coniza-
tion included four normal findings (5.2%), 27 ASCUS (35.1%),
7 ASC-H (9.1%), 11 LSILs (14.3%), and 26 HSILs (33.8%).
The colposcopy-directed biopsy before conization showed 3
chronic cervicitis (3.9%), 4 CIN 1 (5.2%), 23 CIN 2 (29.9%),
and 35 CIN 3 (45.5%). HR HPV was identified in 73 of 77 pa-
tients (94.8%) before conization using the HCII assay. The
baseline viral load included 4 (5.2%) women with negative re-
sults, 23 (29.9%) women with low loads (RLU/PC = 1 to 100),
26 (33.8%) women with intermediate loads (100 < RLU/PC <
500), and 24 (31.2%) women with high loads (RLU/PC=>
500). The HPV genotyping test identified 27 (35.1%) women
with HPV 16 infection, 36 (46.8%) women with other type in-
fections, and 10 (13.0%) women without HPV infection. The
histology of the conization specimen showed 19 (24.7%)
women with CIN 2 and 58 (75.3%) women with CIN 3. After
conization, 64 patients had no detectable high-risk HPV,
while 13 of 77 patients had persistent high- risk HPV accord-
ing to the HCII. The four women with negative HPV tests be-
fore conization were still negative for high-risk HPV during
follow-up. Follow- up 6 months after conization showed that
the high-risk HPV had become negative in 60 of 73 patients
(82.19%).

Table 2 shows that the mean age of the patients with negative

Table 1. Patient characteristics

Cases

(N=77) %
Cytology Normal 4 52
ASCUS 27 35.1
ASC-H 7 9.1
LSIL 11 14.3
HSIL 26 33.8
Biopsy histology Chronic cervicitis 3 3.9
CIN 1 4 5.2
CIN2 23 29.9
CIN 3 35 45.5
HPV DNA Negative 4 52
before conization 1 to 100 (RLU/PC) 23 29.9
=100 to 500 26 33.8
=>500 24 31.2
HPV type Type 16 27 35.1
Other types 36 46.8
Negative 10 13.0
Conization histology ~ CIN 2 19 24.7
CIN 3 58 75.3
HPV DNA after Negative 64 83.1
conization Positive 13 16.9

ASCUS: atypical squamous cells of undetermined significance,
ASC-H: atypical squamous cells-high grade, LSIL: low-grade squ-
amous intraepithelial lesion, HSIL: high-grade squamous intra-
epithelial lesions, CIN: cervical intraepithelial neoplasia, HPV: hu-
man papillomavirus, RLU/PC: relative light units/positive control

and positive HPV tests after conization was 38.75+6.17 (25-51)
and 40.23+8.15 (24-54) years, respectively. The median parity
of the patients with negative and positive HPV tests after con-
ization was 1.75=0.79 and 1.62+0.76, respectively. Neither
age nor parity differed significantly between the two groups.

Fisher’s exact univariate analysis showed a significantly
higher proportion of persistent HPV infection with negative
margins in the women with high viral loads (RLU/PC=100)
(p=0.027). HPV infection after conization with negative mar-
gins was persistent in 24.0% (12/50) of the women with high
viral loads (RLU/PC=100) and 3.7% (1/27) of the women
with low viral loads (RLU/PC<100). The HPV genotype
analysis showed a significantly higher proportion of persis-
tent HPV infection with HPV 16 infection compared to other
types (p=0.021). In terms of the HPV genotype, in the pa-
tients with negative conization specimen margins, HPV in-
fection was persistent in 33.3% (9/27) of the patients with
HPV 16 infection before conization and 11.1% (4/36) of the
patients with other type infections. Age, cytologic grade be-
fore conization, colposcopic-guided biopsy grade, and lesion
grade in the cone were not associated with HPV clearance/
persistence after conization with negative margins (Table 3).

In a logistic regression analysis, preoperative HPV 16 in-
fection was the only significant factor for persistent HPV in-
fection after conization with negative margins (p=0.021).

Table 2. Age and parity of the patients with negative and positive
HPV tests after conization with negative margins

Negative Positive Al
(N=64) (N=13) p-value
Age Average  38.75%+6.17  40.23%+8.15 0.578
Range (25-51) (24-54) :
Parity ~ Average 1.75+0.79 1.62+0.76 0.458
Range (0-3) (0-3) :

Table 3. Characteristics of the patients with negative and positive
HPV tests after conization with negative margins

Negative  Positive

no. (%)  no. (%) p-value
Age (yr) >45 52 (67.5) 9 (11.7) 0452
<45 12(156) 4(52)
Cytology Low 23 (30.7) 8 (10.7) 0.063
High 40 (53.3) 4 (5.3) ’
Biopsy histology Low 26 (40) 4 (6.2) 0.912
High 30 (46.2) 5(7.7)
HPV load (RLU/PC) =100 38 (49.4) 12 (15.6) 0.027
<100 26(33.8) 1(13)
HPV type Type 16 18 24.7) 9 (12.3)

Other types 32 (43.8) 4 (5.5) 0.021
Negative 10 (13.7) 0(0)
Conization histology ~CIN 2 15(19.5) 4 (5.2)

CIN 3 49 (63.6) 9 (11.7) 0.725

HPV: human papillomavirus, RLU/PC: relative light units/positive control
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Table 4. Logistic regression analysis of the risk factors predicting
HPV persistence in cervical intraepithelial neoplasia after coniza-
tion with negative margins.

95% CI
Risk factors Odd ratio p-value
Lower Upper
Age 1.926 0.507 7.316 0.265
Cytology 0.288 0.078 1.060 0.053
Biopsy histology 1.083 0.263 4.463 0.600
HPV load 5.281 0.785  35.530 0.096
HPV type 16* 2.275 1.009 5.228 0.021
Conization histology ~ 0.689 0.185 2.558 0.404

HPV: human papillomavirus
*HPV type 16 versus Other types including negative cases

Age, cytology, lesion grade in the colposcopy biopsy, HPV
load and conization histology were not associated with HPV
persistence after conization with negative margins (Table 4).

DISCUSSION

Several studies have reported on the clearance of HPV in-
fection after CIN treatment, but the results have been variable.
The well-known risk factors for persistence/recurrence of
CIN after LEEP are age, parity, cytology grade, lesion grade,
glandular involvement, cytology or curettage specimen imme-
diately after conization, and margin status.

Sarian et al."’” reported that women older than 35 years had
a significantly higher risk of persistent infection following
LEEP, while Costa et al.'® reported that age and high-grade Pap
smear were both significant predictors of HPV clearance after
conization. Some studies, however, have shown that age is not
related to the persistence of HPV after treatment, which is con-
sistent with our results.'**° Cytology grade or histologic de-
gree before LEEP were also not significant factors for the per-
sistence of HPV, which are consistent with previous reports.”’

Our study assessed the pre-conization HR-HPV load and
HPV genotype as risk factors for predicting the persistence of
HPV in CIN after LEEP. HPV genotype as a risk factor for the
persistence of HPV has not been studied previously.

Our findings suggest that a high pre-conization HR-HPV
load results in persistence/recurrence of the disease. Few
studies have examined recurrence/persistence and direct
HPYV viral load. Song et al." reported that the pre-LEEP HR-
HPV load was related to a higher risk of persistence of HPV in
patients with negative margins after LEEP using multiple re-
gression analysis. They used RLU/PC>500 as a cutoff value
for a high viral load determined by HCII and reported that
among the possible risk factors, including age, parity, coniza-
tion grade, histology of colposcopic biopsy, and HPV load,
HPV load was the only significant factor. Consistent with
these results, we found that the pre-LEEP HPV viral load was
a meaningful predictor of persistent HPV after LEEP in the
univariate analysis.
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Alonso et al.* reported similar results, but they used RLU/
PC>1,000 as the cutoff value for a high viral load. Recently,
Park et al.*' reported that a high HR-HPV load had higher
rates of persistent HR-HPV infection and persistence/re-
currence abnormalities after conization using RLU/PC>100
as the cutoff value for a high viral load measured using HCIL.
Although Bae et al.”” used the same cutoff value of RLU/PC >
100, no relationship between recurrent disease and HPV viral
load before treatment was found. A review of the results
shows that the definition of a high HR-HPV viral load is arbi-
trary and needs to be standardized in the near future.

In our series, HPV genotype 16 was a predictor for persistent
HPV after LEEP in patients with a negative margin. This find-
ing somewhat contradicts the results of Kreimer et al.,”> who
recently reported that persistence was significantly greater ac-
cording to alpha3 HPV type (all are noncarcinogenic; 40.9%
compared to 17.6% for alpha9 (HPV 16 and related types) and
17.9% for alpha7 (HPV18 and related types) species; both p
<0.001). Persistent HPV 16 can progress to CIN and recurrent
disease after LEEP. The 2-year risk associated with HPV 16
positivity after LEEP was 37.0%, which was significantly
higher than for other carcinogenic HPV types (10.8%, p<
0.001), noncarcinogenic types (1.5%, p<0.001), or testing
HPV negative (0%) in Kreimer et al.”* Our drawback was that
HPV DNA type test was not done at follow-up after conization.
It was unclear whether or not HR-HPV persistence after LEEP
was the persistence of the same HPV type before conization or
anew HPV infection. In order to elucidate this point, another
study incorporating a serial HPV DNA type testing after con-
ization is needed.

Despite the relatively small number of patients in this retro-
spective study, our data suggest that women who have a high-
grade lesion containing HPV 16 should be followed closely af-
ter treatment, even with negative margin, given their increased
risk of persistent HPV infection resulting in recurrence.
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