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Objective: The aim of the study was to determine an appropriate follow-
up schedule for human papillomavirus (HPV) detection by evaluating the
clearance time of HPVafter treatment.
Materials and Methods: A retrospective study was conducted on 97
high-grade squamous intraepithelial lesion (HSIL) (cervical intraepithelial
neoplasia 2–3) patients and 437 early invasive cervical cancer (CC) (stages
Ia–IIa) patients who received radical surgery at the Affiliated Tumor Hos-
pital of Xinjiang Medical University. Patient medical information, includ-
ing personal information, pathological diagnosis, HPV infection status,
and therapeutic methods, was obtained through the hospital's historical
medical records management system. The clearance time of HPV was de-
termined using Kaplan-Meier method analysis, and clearance time of HPV
among different age groups, different grades, and different clinical stages
were compared using the log-rank test.
Results: The median clearance time of all patients was 10.4 months. The
median clearance time was longer in HSIL patients than in early invasive
CC patients (p < .05). No statistical significancewas found among different
HSIL grades, CC stages, or patient age groups (P > 0.05).
Conclusions: Delaying first posttreatment follow-up to 9 months in pa-
tients at high risk of noncompliance could potentially reduce burden of cost
and repeated clinical visits. This follow-up approach could be consistently
applied to all women regardless of age, severity, and extent of disease.
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C ervical cancer is the second most common malignancy
worldwide and is responsible for 280,000 deaths annually.1

High-risk human papillomavirus (HPV) was found to be associ-
ated with cervical cancer (CC);2 later, the diagnosis, treatment,
and follow-up study of CC have been focused on HPV infection.3

Medical treatments can treat cervical lesions caused by HPV in-
fection and can also help the body to clear the virus. The loop elec-
trosurgical excision procedure and the cervical cold-knife
conization are the most common surgical procedures for high-
grade squamous intraepithelial lesion (HSIL), whereas radical
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hysterectomy plus pelvic lymph node dissection is the classic sur-
gery for early invasive CC. Radiotherapy and chemotherapy are
primary treatments for middle- and late-stage invasive CC. It is
shown that the risk of invasive CC for women who had received
prior cervical lesion excisions was 10 times greater than that for
women without any cervical lesion history.4 Although symptoms
and signs of CC may disappear after treatment, the disease recurs
in some patients. Treatment is difficult for recurrent CC, and the
prognosis is poor. Most patients will die within 2 years after recur-
rence, and the 5-year survival rate is approximately 10%.5–7

It has also been reported that persistent HPV infection after
treatment is the key factor for relapse of cervical intraepithelial
neoplasia (CIN) and CC. Therefore, it is crucial to evaluate HPV
infection status in the follow-up period.8,9 According to the Soci-
ety of Gynecologic Oncology guideline, the components of post-
treatment surveillance include physical examination, cytology,
and HPV testing. Physical examinations are simple and inexpen-
sive. However, microscopic lesions cannot be found only by
physical examination. Cytology is widely used for posttreatment
surveillance in clinic.10 However, the accuracy of the cytology is
closely related to sampling site. Human papillomavirus testing
has high specificity and sensitivity and is reported to be effective
in monitoring for CC recurrence.11,12 The National Comprehen-
sive Cancer Network guidelines recommend a follow-up strategy
of every 3 to 6 month in the first 2 years for cervical lesions after
therapy; however, which detection methods should be adopted,
including HPV testing and cytology, is not specified. The ratio-
nale for HPV DNA testing in the follow-up of patients13 relies
primarily on its high negative predictive value, which could enor-
mously reduce the burden of follow-up visits.

On average, 900 cases of CC and 350 cases of CIN are treated
at the Affiliated Tumor Hospital of Xinjiang Medical University ev-
ery year, who should be monitored for posttreatment recurrence.
Therefore, in this study, we aimed to establish a reasonable
follow-up management strategy for these patients.
MATERIALS AND METHODS
This was a retrospective study. Human papillomavirus–

infected patients with HSIL (CIN 2–3) and early invasive CC
(stages I–II (IIa) squamous cell cervical carcinoma) treated at
the Affiliated Tumor Hospital of Xinjiang Medical University be-
tween 2012 and 2013 were recruited for the study. A total of 696
HSIL and 1904 early invasive CC patients were treated during that
period. Finally, a total of 534 patients (97 HSIL and 437 early in-
vasive CC) with complete available medical information were
enrolled. The eligibility criteria were as follows: positive preop-
erative HPV DNA test results when HSIL or early invasive CC
was first diagnosed; treated by electrosurgical excisional proce-
dure; histologically confirmed diagnosis of HSIL and early inva-
sive CC; and no recurrence of HSIL or early invasive CC during
follow-up. Cytology and HPV testing are performed during
follow-up after treatment. In some patients, although the cytol-
ogy result is negative, HPV testing result is positive.

The HC-2 detectionmethodwas used before treatment and at
every posttreatment follow-up visit. Each patient was diagnosed
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FIGURE 1. Analysis of median human papilloma virus clearance time.
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based on pathological results of a cervical biopsy. Clinical stages
for invasive CC patients were determined by 2 chief physicians
with extensive experience in gynecological oncology. Standard
treatments, including cervical conization, radical hysterectomy
plus pelvic lymph node dissection, chemotherapy, and radiother-
apy, were performed according to patients' diagnoses, and all ther-
apeutic methods complied with the National Comprehensive
Cancer Network guidelines. Follow-up procedures were sched-
uled at 3, 6, 9, 12, 18, and 24 months after treatment. All patients
were examined by HC-2 and Pap smears; in the case of abnormal
results, colposcopy was performed. Patients' medical information,
including personal information, pathological diagnosis, HPV infec-
tion status, and therapeutic strategies, was obtained through the
hospital's medical record management system. The final follow-
up visits of patients were completed by December 2015.Written in-
formed consent was obtained from each study participant before the
study. The ethical committee of the Affiliated Tumor Hospital of
Xinjiang Medical University approved the study.

Viral clearance was defined as a viral load of less than 1, as
detected by the HC-2 method, without conversion to positive sta-
tus through the remaining follow-up visits. The clearance time of
HPVwas determined using the Kaplan-Meier method (StataCorp,
2007; StataCorp. Survival analysis and epidemiological tables.
Reference manual. Release 10. College Station, TX: Stata Press;
2007). Clearance time of HPV among different age groups,
different grades, and different clinical stages were compared
FIGURE 2. Analysis of median human papilloma virus clearance time am
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using the log-rank test. The significance level was determined as
α level of 0.05.
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RESULTS
The study population was composed of 97 HSIL patients and

437 early invasive CC patients. Among these HSIL patients, the
numbers of CIN 2 and CIN 3 patients were 20 and 77, respec-
tively, whereas the numbers of stage I and II (IIa) CC patients were
147 and 290, respectively.

The 3-, 6-, 9-, 12-, 18-, and 24-month HPV clearance rates of
all HSIL and early invasive CC after treatment were 25.84% (138/
534), 46.25% (247/534), 54.31% (290/534), 72.47% (387/534),
82.95% (443/534), and 91.95% (491/534). A total of 147, 91, and
43 patients had persistent HPV infection at 12, 18, and 24 months,
respectively. All these patients were tested by cytology. Biopsy
under colposcopy was performed in cases of atypical squamous
cells with undetermined significance. All patients were patholog-
ically normal. The clearance rate of HPV increased along with the
ong different age groups of patients.
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FIGURE 3. Analysis of median human papilloma virus clearance time among different disease types of patients.
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length of follow-up. The median clearance time was 10.4 months
(see Figure 1).

The youngest patient in the study was 23 years old, whereas
the oldest one was 78 years old. When different age groups of pa-
tients were analyzed, the median clearance time at ages 40 years or
younger, 41 to 60, and older than 60 were 9 months (95% CI =
6.91–11.09 months), 9 months (95% CI = 7.74–10.27 months),
and 12 months (95% CI = 9.21–14.79 months), respectively. No
statistically significant difference was found among different age
groups (p > .05) (see Figure 2).

The median HPV clearance times of HSIL and early invasive
CC were 9 months (95% CI = 7.89–10.11 months) and 6 months
(95% CI = 4.28–7.72 months), respectively. The clearance time
of HSIL was longer than that of early invasive CC (p < .05) (see
Figure 3). The median clearance times of CIN 2 and CIN 3
were 12 months (95% CI = 8.50–15.50 months) and 6 months
(95% CI = 4.24–7.76 months), respectively. The median clear-
ance times of CC stages I and II (IIa) were 9 months (95% CI =
7.13–10.87 months) and 9 months (95% CI = 7.62–10.38 months),
respectively. No statistical difference was found among different
CIN grades (p > .05, p = .31) (see Figure 4) or different CC stages
(p > .05, p = .93) (see Figure 5).

DISCUSSION
There is HPV DNA in almost all CC specimens. Human

papillomavirus testing is, therefore, important for screening and
monitoring of patients after treatment for HSIL and early invasive
CC. In addition, cytology and virology detection methods have
been widely used in gynecological oncology, thus enabling
cervical-lesion patients to receive timely and accurate treatment.14

Clinical research and epidemiological data have demon-
strated that most HPV infections are temporary and can be cleared
naturally. Different median time to viral clearance have been re-
ported (e.g., 7 and 19months)15 in the literature based on different
FIGURE 4. Analysis of median human papilloma virus clearance time am
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study populations, different detection methods, and different
follow-up methods. During follow-ups, clinical physicians often
find that the virus clearance needs a certain amount of time in
most HSIL and early invasive CC patients after treatment. Sur-
gery, radiotherapy, and chemotherapy cannot clear all HPV and
clearing the remnants of HPV relies on the immune function of
the body. Therefore, the specific HPV clearance times for HSIL
and early invasive CC are not fully clear. In this study, the 3-, 6-,
9-, 12-, 18, and 24-monthHPV clearance times of HSIL and early in-
vasive CC after treatment were 25.84%, 46.25%, 54.31%, 72.47%,
82.95%, and 91.95%, respectively, and the median time of HPV
clearance was 10.4 months. Nearly half of the patients were
HPV positive with negative ThinPrep cytology or cervical biopsy
at first and second visits, indicating that HPV testing for follow-
up after treatment could be started at 6 to 9 months. This could
enormously reduce the burden of follow-up visits, and thus, the
physicians' efforts could concentrate on HPV-positive patients. It
is also reported that the sensitivity and specificity of HPV testing
are higher than those of physical examination and cytology test-
ing.16 Thus, standard HPV testing in follow-up of patients treated
for HSIL or early invasive CC is an optional strategy for detecting
HPV clearance and for early detection of recurrence of disease.

One prior report has pointed out that HPV clearance was as-
sociated with age.17 However, Gulibanu et al18 found that HPV
clearance and age were unrelatedin a recent study of Chinese
women. In our study, patients' ages were not related to their
clearance times for both HSIL and early invasive CC, which is
consistent with the findings of Gulibanu et al.18 However, the
relationship between age and HPV clearance time needs to be
further studied with a larger sample size.

It can take decades for cervical HPV infection to develop
into HSIL and progress into early invasive CC. Therefore, early
detection and early treatment for patients with cervical lesions
will not only improve their quality of life but also reduce the
ong different cervical intraepithelial neoplasia grades of patients.
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FIGURE 5. Analysis of median human papilloma virus clearance time among different cervical cancer stages of patients.
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morbidity and mortality of CC. One study in China reported19

that the median HPV clearance time of early invasive CC pa-
tients was shorter than that of HSIL patients. We found similar
results in this study. This may be because the range of radical
CC surgery is large enough for effective and rapid HPV clear-
ance and can also remove the residual cancerous tissue, thereby
preventing recurrence as much as possible. However, no statis-
tically significant difference in HPV clearance time was found
among different grades of HSIL and different stages of early in-
vasive CC in the current study.

CONCLUSIONS
Based on our findings, the median clearance time of HPV

was 10.4 months, so delaying first posttreatment follow-up time
to 9 months in patients at high risk of noncompliance could poten-
tially reduce burden of cost and repeated clinical visits without
significantly compromising patient's safety. This follow-up ap-
proach could be consistently applied to all women regardless of
age, severity, and extent of disease.
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