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Abstract: Objective: To evaluate the clinical efficacy of recombinant human interferon o-2b (rHUINF o-2b) gel com-
bined with loop electrosurgical excision procedure (LEEP) conization in treating cervical intraepithelial neoplasia
(CIN) with comorbid high-risk human papillomavirus (HR-HPV) infection. Methods: A retrospective analysis was con-
ducted on the clinical data of 202 CIN patients with HR-HPV infection who were treated at Wuhan Yaxin General
Hospital between July 2021 and February 2024. Among these patients, 106 received treatment with rHUINF a-2b
gel combined with LEEP conization (study group), and the other 96 were treated with LEEP conization alone (con-
trol group). The two groups were compared in terms of efficacy on CIN, HPV clearance, vaginal bleeding duration,
hospital stay and occurrence of adverse reactions. Patient prognosis within six months post-treatment was ana-
lyzed, and the risk factors affecting prognosis were analyzed through logistic regression. Results: The control group
experienced notably longer vaginal bleeding duration and hospital stay than the study group (all P<0.0001). The
study group showed a notably higher cure rate of CIN than the control group and presented a notably lower rate of
persistent or residual CIN than the control group (P=0.0026). Six months after treatment, the total effective HPV
clearance rate in the study group was greatly higher than that in the control group (P=0.0010). However, there was
no insignificant difference between the two groups in the incidence of adverse reactions (P=0.4807). According
to logistic regression analysis, age, grade of CIN, course of disease and treatment regimen were independent risk
factors for patient prognosis. Conclusion: For CIN patients with comorbid high HPV risk infection, rHUINF a-2b gel
combined with LEEP conization can effectively treat CIN, clear HPV, and shorten the duration of vaginal bleeding
and hospitalization, without increasing adverse reactions. In addition, age, grade of CIN, course of disease and
treatment regimen were independent risk factors for the prognosis of patients.
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Introduction lower the risk of progression to cervical cancer
and protect patient’s health and life [5].

Cervical intraepithelial neoplasia (CIN) is a non-

invasive precancerous lesion frequently seen in
clinical scenarios, resulting from pathological
changes in the cervical epithelium [1, 2]. The
primary cause of cervical cancer and its pre-
cancerous lesions is persistent infection of
high-risk human papilloma virus (HR-HPV) [3,
4]. For patients with both CIN and HR-HPV
infection, early and effective treatment can

Currently, surgery is the primary choice for the
therapy of CIN. Among the available options,
loop electrosurgical excision procedure (LEEP)
conization offers favorable short-term and long-
term outcomes, with advantages of small trau-
ma, precise excision margins, simple operation,
and minimal impact on cervical function, mak-
ing it the preferred choice for CIN surgery [6, 7].
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However, due to the high prevalence of concur-
rent HPV infection in CIN patients, there is a
significant risk of recurrence following sur-
gery [8]. Therefore, adjunctive pharmacological
treatments are often adopted alongside LEEP
conization to lower the risk of postoperative
infection [9]. Recombinant human interferon
o-2b (rHUINF a-2b) gel is an interferon gel prep-
aration that can rapidly dissolve in vaginal for-
nix and cervix, binding to interferon receptors
on the surface of target cells to effectively con-
trol HPV replication [10, 11]. Previous studies
have confirmed the efficacy of rHUINF a-2b in
the treatment of HPV infection. For instance,
He et al. [12] demonstrated that rhIFNa-2b
combined with Baofukang suppository is safe
and effective in the treatment of cervical HPV
infection. Sun et al. [13] found that lacidophilin
vaginal capsules combined with rh-IFN-a2b
has better clinical effects than rh-IFN-a2b
alone in HPV-infected patients. However, there
is limited clinical research on the combination
of rhIFNa-2b and LEEP conization in CIN with
comorbid HR-HPV infection.

Accordingly, this study explored the clinical effi-
cacy of rHuUINF a-2b gel combined with LEEP
conization in the treatment of CIN with comor-
bid HR-HPV infection, with the purpose of pro-
viding reliable reference for the follow-up treat-
ment of the disease. The innovation of the
study lies in its focus on a combination therapy
approach that has not been widely studied in
clinical practice. Additionally, this study ana-
lyzed patient prognosis up to six months post-
treatment, providing a longer-term evaluation
of treatment outcomes.

Methods and materials
Sample information and screening

A retrospective analysis was conducted on the
clinical data of 280 CIN patients with comorbid
HR-HPV infection treated in the Wuhan Yaxin
General Hospital between July 2021 and
February 2024. Based on the following inclu-
sion and exclusion criteria, 202 cases were
screened out for subsequent analysis. This
study was approved by the Medical Ethics
Committee of the Wuhan Yaxin General Hos-
pital.

Inclusion criteria: married women; patients
diagnosed with CIN by pathological biopsy;
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patients with positive HR-HPV DNA test in cer-
vical exfoliative cytology [14]; patients who
had abstained from sexual activity for more
than 3 months; patients without immediate fer-
tility requirement; patients with complete clini-
cal data.

Exclusion criteria: patients with vaginitis due to
pathogens such as Neisseria gonorrhoeae,
mycoplasma, chlamydia, Candida or trichomo-
niasis; patients with acute pelvic inflamma-
tion or visible condyloma acuminatum; patients
with cervical or endometrial cancer; patients
who had taken corticosteroids, antivirals or
immunomodulators locally or systemically with-
in 3 months prior to treatment; patients with
known allergies to drugs used in this study.
Among the enrolled patients, 106 patients
treated with rHuUINF «-2b gel combined with
LEEP conization were assigned to the study
group, and the other 96 patients treated with
LEEP conization alone were assigned to the
control group. The screening and grouping pro-
cess is shown in Figure 1.

Therapeutic regimen

Following consultation, all patients in both
groups underwent cervical LEEP conization
within 3-7 days after menstruation. The proce-
dure was conducted as follows: patients re-
ceived local anesthesia through lidocaine injec-
tion, followed by excision. First, a circular resec-
tion was performed to the normal tissue sur-
rounding the lesion at a depth of 9 mm; Then,
a circular resection was made around this area
at a depth of 4-8 mm, with the depth adjusted
appropriately based on the size and extent of
the lesion; Finally, cotton balls with thread were
placed in the vagina to stop bleeding. After
application of moist exposed burn ointment,
iodophor gauze was pressed and packed, and
sensitive antibiotics were given for 5 days after
operation.

The study group was additionally given rHUINF
o-2b gel (Zhaoke Pharmaceutical (Hefei) Co.,
Ltd., specification: 5 g/piece, State Food and
Drug Administration (SFDA) approval number:
S20020079; approval number: 130425). Spe-
cifically, three days after LEEP conization, the
iodophor gauze was removed, and SpecrHulNF
ao-2b gel was gently injected into the vagina with
a thruster to cover the cervical surface, 1 g/
time, once every other day, for 3 months except
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2024 were collected.

The clinical data of 280 CIN patients with comorbid
HR-HPV infection treated in the Wuhan Yaxin
General Hospital between July 2021 and February

to the following criteria: Cur-
ed: all HR-HPV subtype tests
were completely negative; Ef-
fective: some HR-HPV sub-

2

type tests were negative, but

A total of 78 patients were excluded:

the result of 1 kind of HR-HPV
subtype test or more was pos-

v

itive; Ineffective: none of the
HR-HPV subtype tests turn-

50 patients excluded due to vaginitis:
Neisseria gonorrhoeae - 15 patients
Mycoplasma - 10 patients

Chlamydia - 8 patients

Candida - 7 patients

Trichomoniasis - 6 patients

Acute pelvic inflammation - 3 patients
Condyloma acuminatum - 1 patient

recent use of specific medications:

Cervical cancer - 12 patients

Endometrial cancer - 5 patients

Recent use of corticosteroids - 1 patient
Recent use of antivirals - 1 patient

Recent use of immunomodulators - 1 patient

20 patients excluded due to cervical or endometrial cancer or

8 patients excluded due to allergies to study drugs

ed negative or the number of
positive subtypes increased.
Total effective clearance rate
= (the number of cured cases
+ effective cases)/total num-
ber of cases x100%.

Secondary outcome measu-
res: (1) Vaginal bleeding time
and hospital stay: The dura-
tion of vaginal bleeding and
length of hospital stay were
compared between the two
groups; (2) Factors impacting

v

the prognosis: Patient pro-
gnosis was assessed within

based on thetreatment the received.

A total of 202 patients were screened out
basedon the exclusion criteria and grouped

half a year after treatment,
and logistic regression was
used to analyze the risk fac-

tors affecting prognosis. A
favorable prognosis was de-

106 patients treated with rHUINF
a-2bgel combined with LEEP
conization were assigned to the
study group,

96 patients treated with LEEP
conization alone were assigned to
the control group.

fined as effective CIN treat-
ment with either complete
clearance of HPV or an effec-
tive reduction in HPV pres-

Figure 1. Flow chart of patient screening and grouping. CIN: cervical intraepi-
thelial neoplasia; LEEP: loop electrosurgical excision procedure; rHulNF

a-2b: recombinant human interferon o-2b.

during menstruation. The treatment in the con-
trol group was the same as that of the study
group except that the patients in the control
group were not treated with rHUINF a-2b gel.

Outcome measures

Primary outcome measures: (1) Efficacy on CIN
[15]: The efficacy of treatment on CIN was eval-
uated and compared between the two groups
according to the following criteria: Cured: no
presence of CIN at six months post-treatment;
Persistent or residual lesions: presence of CIN
at six months post-treatment. (2) Clearance of
HPV [16]: HPV clearance was assessed and
compared between the two groups according
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ence. Conversely, an unfavor-
able prognosis was defined
as either ineffective CIN treat-
ment or persistence of HPV
infection. (3) Adverse reac-
tions: Adverse reactions during treatment, in-
cluding infection, bleeding and cervical ori-
fice contraction, were evaluated and compared
between the two groups.

Statistical analyses

SPSS20.0 software package was used for sta-
tistical analysis of the collected data, and
GraphPad 8 software package was used for
data visualization. Measurement data following
normal distribution were described by mean +
standard deviation (mean * SD). Their inter-
group comparison was conducted using the
independent-samples t-test and their intra-
group comparison was performed using the
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Table 1. Comparison of baseline data between the two groups

Factors St(lﬂ/ ggp Corltr]rglggg)o uP X2 P value

Age 1.0581 0.3037
>45 years old 65 52
<45 years old 41 44

BMI 0.1846 0.6674
>23 kg/m? 54 46
<23 kg/m? 52 50

Grade of cervical intraepithelial neoplasia 3.4111 0.0648
Grade |-l 81 62
Grade I 25 34

Number of pregnancies 0.9393 0.3325
>2 times 58 59
<2 times 48 37

Number of deliveries 0.1587 0.6903
>2 times 46 39
<2 times 60 57

Course of disease 1.7261 0.1889
>28d 66 51
<28 d 40 45

Family history of cervical cancer 1.4151 0.2343
Yes 21 13
No 85 83

First occurrence of cervical intraepithelial neoplasia 2.4681 0.1162
Yes 80 81
No 26 15

Place of residence 0.2632 0.6079
Urban areas 35 35
Rural areas 71 61

BMI: body mass index.

paired t-test. Enumeration data were described
by rate (%), analyzed using the chi-square test
(x?). The risk factors affecting the patients’
prognosis were identified using logistic regres-
sion analysis. P<0.05 was indicative of statisti-
cal difference.

Results
Baseline data

Comparison of baseline data revealed no sig-
nificant differences in age, body mass index
(BMI), CIN grade, number of pregnancies and
deliveries, course of disease, family history of
cervical cancer, first occurrence of CIN and
place of residence between the two groups (all
P>0.05, Table 1).
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Vaginal bleeding duration and hospital stay of
the two groups

The study group experienced an average vagi-
nal bleeding duration of 8.71 + 1.78 days, while
the control group experienced and average
duration of 12.74 + 1.93 days (P<0.0001). The
average hospital stay for the study group was
4.95 days, significantly shorter than 7.07 days
in the control group (P<0.0001) (Figure 2).

Efficacy on CIN in the two groups

In the study groups, 97 patients were cured
and 9 patients had persistent or residual CIN,
while in the control groups, 73 patients were
cured and 23 had persistent or residual CIN.
Analysis of treatment efficacy on CIN in the two
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Figure 2. Comparison of vaginal bleeding duration and hospital stay between
the two groups. A. Comparison of vaginal bleeding duration between the two

cases and 22 infective cases.
Analysis of the HPV clearance
rate revealed a notably higher
total effective clearance rate
in the study group than that in
the control group (P=0.0010,
Table 2).

Fekkk

Incidence of adverse reac-
tions in the two groups

Infection, bleeding and cer-

vical orifice contraction occ-

urred in 4, 3 and 2 patients,

respectively, in the study gr-

oup, and 4, 5, and 2 patients,

respectively, in the control
R group. Statistical analysis re-
vealed an insignificant differ-
ence between the two group
in the total incidence of ad-
verse reactions (P=0.4807,
Table 3).

groups (****P<0.0001). B. Comparison of hospital stay between the two

groups (****P<0.0001).

|P=0-0026| Em Study group
150- E= Control group
n=97

100

50

Efficacy on CIN

Cured

Persistent or residual

Figure 3. Comparison of treatment efficacy on CIN
between the two groups. Note: CIN: cervical intraepi-
thelial neoplasia.

groups revealed a notably higher cure rate of
CIN in the study group than that in the control
group (P=0.0026, Figure 3).

Clearance of HPV in the two groups

In terms of HPV clearance, there were 57 cured
patients, 42 effective cases and 7 ineffective
cases in the study group, while the control
group had 44 cured patients, 30 effective
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Analysis of related factors
affecting prognosis

In this study, there were 131 patients with
favorable prognosis (favorable prognosis group)
and 71 patients with unfavorable prognosis
(unfavorable prognosis group). Univariate anal-
ysis revealed that age, CIN grade, number of
pregnancy, course of disease, and treatment
regimen were associated with the patients’
prognosis (Table 4). These indicators with no-
table differences were assigned with values
(Table 5) and subjected to multivariate analy-
sis. Multivariate logistic regression analysis
identified age (P=0.037, OR: 2.000; Cl: 1.041-
3.842), CIN grade (P=0.005; OR: 2.58; Cl:
1.323-5.045), course of disease (P=0.001, OR:
3.019; Cl: 1.556-5.858), and treatment regi-
men (P=0.021; OR: 2.098; Cl: 1.121-3.927) as
independent risk factors affecting the progno-
sis of patients (Table 6).

Discussion

Cervical intraepithelial neoplasia (CIN) is a
common gynecological disease, classified as a
cervical precancerous lesion. Without timely
treatment, it can progress to cervical cancer,
significantly impacting patients’ quality of life
and reducing survival time [17-19]. Therapies
for CIN with comorbid high-risk human papillo-
mavirus (HR-HPV) infection is increasingly shift-

Am J Transl Res 2024;16(10):5649-5658
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Table 2. Comparison of HPV clearance between the two groups [n (%)]

Group Cured Effective Ineffective Overall response
Study group (n=106) 57 (53.77) 42 (39.62) 7 (6.61) 99 (90.83)
Control group (n=96) 44 (45.83) 30 (31.25) 22 (22.92) 74 (77.08)

X2 1.2701 1.5391 10.901 10.901

P value 0.2597 0.2147 0.0010 0.0010

Table 3. Comparison of incidence of adverse reactions between the two groups [n (%)]

Group Infection Bleeding  Cervical orifice contraction Total adverse reaction
Study group (n=106) 4 (3.77) 3(2.83) 2(1.89) 9 (8.49)
Control group (n=96) 4(4.17) 5 (5.21) 2 (2.08) 11 (11.46)

X2 0.0205 0.7491 0.0100 0.4974

P value 0.8862 0.3868 0.9202 0.4807

Table 4. Univariate analysis of factors affecting patient prognosis

Favorable Unfavorable
Factors prognosis group prognosis group X2 P value
(n=131) (n=71)

Age 5.5281 0.0187
>45 years old 68 49
<45 years old 63 22

BMI 2.3031 0.1291
>23 kg/m? 70 30
<23 kg/m? 61 41

Grade of cervical intraepithelial neoplasia 7.1701 0.0074
Grade Il 101 42
Grade Il 30 29

Number of pregnancies 31.751 <0.0001
>2 times 57 60
<2 times 74 11

Number of deliveries 2.3391 0.1261
>2 times 50 35
<2 times 81 36

Course of disease 10.541 0.0012
>28d 65 52
<28d 66 19

Family history of cervical cancer 2.5441 0.1107
Yes 18 16
No 113 55

First occurrence of cervical intraepithelial neoplasia 0.3390 0.5604
Yes 106 55
No 25 16

Place of residence 2.7931 0.0947
Urban areas 40 30
Rural areas 91 41

Therapeutic regimen 45871 0.0322
Recombinant human interferon a-2b gel + LEEP conization 76 30
LEEP conization 55 41

BMI: body mass index; LEEP: loop electrosurgical excision procedure.
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Table 5. Assignment

Factors Assignment

Age

Grade of cervical intraepithelial neoplasia
Number of pregnancies

Course of disease

Therapeutic regimen

Prognosis

<45 years old =0, 245 years old =1
Grade I-1l =0, Grade Il =1

<2 times =0, >2 times =1
<28d=0,228d =1
Recombinant human interferon o-2b gel + LEEP conization =0, LEEP conization =1
Favorable prognosis =0, unfavorable prognosis =1

Table 6. Multivariate logistic regression analysis of factors affecting patient prognosis

95% C.I. for EXP (B)

Factors B S.E. Wals df Sig. Exp (B) — —
Lower limit Upper limit
Age 0.693 0.333 4.334 1 0.037 2.000 1.041 3.842
Grade of cervical intraepithelial neoplasia 0.949 0.341 7.732 1 0.005 2.584 1.323 5.045
Number of pregnancies 0.442 0.323 1.875 1 0.471 1.555 0.826 2.927
Course of disease 1.105 0.338 10.672 1 0.001 3.019 1.556 5.858
Therapeutic regimen 0.741 0.320 5.363 1 0.021 2.098 1.121 3.927

ing toward more conservative surgical method
[20, 21]. LEEP conization is a frequently-seen
surgical method in clinical practice [22]; how-
ever, LEEP conization alone may not completely
remove all lesion tissues, potentially leaving
residual CIN and HPV lesions that can lead to
disease recurrence [23]. Recombinant human
interferon rHu IFN-FN is a protein secreted by
host cells in response to viral stimulation [24].
It can quickly infect the cervical and vaginal for-
nices, enters the bloodstream, and binds to
interferon receptors on target cell surfaces.
This action promotes cellular resistance to
virus, inhibits HPV replication, enhances the
phagocytosis of mononuclear phagocytes, and
boosting the body’s immune response [13, 25].
This study evaluated the clinical efficacy of
rHUINF a-2b gel combined with LEEP conization
in the treatment of CIN with comorbid HR-HPV
infection.

Shorter vaginal bleeding time is an important
factor for postoperative recovery and patient
comfort [26]. The study demonstrated that pa-
tients who received the combination therapy
experienced a notable reduction in the duration
of vaginal bleeding compared to those who
underwent LEEP conization alone. This finding
suggests that additional application of rHUINF
a-2b gel can promote faster healing and tissue
regeneration, leading to a more favorable re-
covery period. Likewise, the study revealed a
significant decrease in hospital stay for the
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study group, indicating that the combination
therapy may facilitate a more efficient and
accelerated recovery process, allowing for ear-
lier discharge and reducing the overall health-
care burden. Shorter hospital stays not only
benefit patient well-being but also have eco-
nomic advantages by optimizing healthcare
resource utilization [27]. The reductions in vagi-
nal bleeding duration and hospital stay can be
attributed to the immunomodulatory effects
of rHUINF o-2b gel. Interferon o-2b has been
shown to enhance the immune response, pro-
mote tissue healing, and inhibit viral replica-
tion [28, 29]. The combination of rHUINF a-2b
gel and LEEP conization may have synergistic
effects on reducing inflammation, promoting
wound healing, and suppressing viral activity,
leading to faster recovery and improved clinical
outcomes. In addition, this study found that
the cure rate of CIN and the total effective
clearance rate of HPV were significantly higher
in the study group than in the control group six
months after treatment. These results imply
that rHUINF o-2b gel combined with LEEP con-
ization is more effective than LEEP conization
alone in treating CIN with comorbid HR-HPV
infection. Zhang et al. [30] have found that thin
LEEP can accelerate the clearance of HR-HPV
infection, contributing to a rapid decline in HPV
infection in the first year, suggesting that LEEP
conization is effective in eliminating HR-HPV
infection. These findings are clinically signifi-
cant as achieving a high cure rate of CIN and
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effective clearance of HPV are essential goals
in the management of patients with CIN and
HR-HPV infection [31]. Successful treatment
outcomes, such as CIN cure and HPV clear-
ance, are associated with a reduced risk of dis-
ease progression, recurrence, and the develop-
ment of cervical cancer [32]. Moreover, the
combination of rHUINF a-2b gel with interferon
receptor can inhibit HPV replication, control dis-
ease progression, reduce inflammatory factors,
enhance immunity, and regulate the secretion
of estrogen and progesterone. This improves
the vaginal environment, accelerates the heal-
ing of cervical wounds, and relieves clinical
symptoms [33]. In this study, the analysis of
adverse reactions revealed that the study
group showed an insignificantly lower incidence
of adverse reactions than the control group,
indicating that the addition of rHUINF a-2b gel
did not increase the adverse reactions and may
even help reduce the incidence.

At the end of the study, we identified age, grade
of CIN, course of disease, and therapeutic regi-
men as independent risk factors for unfavor-
able prognosis through logistic regression anal-
ysis. Age is a commonly recognized factor in the
development and progression of CIN [34]. Our
study found that age significantly impacted the
patient prognosis, highlighting its relevance in
evaluating treatment outcomes and disease
progression. The grade of CIN, as determined
by histopathological examination, was identi-
fied as an independent risk factor affecting
the prognosis of patients. This finding aligns
with previous research indicating that higher
grades of CIN, such as CIN 2 and CIN 3, are
associated with an increased risk of disease
persistence and progression to cervical can-
cer [35]. The number of pregnancies and the
course of disease may reflect the impact of hor-
monal and physiological changes during preg-
nancy and the duration of disease on the pro-
gression and regression of CIN lesions [1]. Addi-
tionally, the therapeutic regimen was found to
significantly affect patient prognosis, suggest-
ing that the combination therapy may offer
superior outcomes compared to LEEP coniza-
tion alone.

Through retrospective analysis, this study con-
firmed the clinical efficacy of rHUINF o-2b gel
combined with LEEP conization in the treat-
ment of CIN with comorbid HR-HPV infection.
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However, the use of this combined treatment
has been limited in clinical practice. Several
factors may explain its restricted application in
the past. Firstly, there is a lack of sufficient evi-
dence demonstrating its safety, efficacy, and
superiority over existing treatment options.
Additionally, the absence of recommendations
or inclusion in treatment guidelines by medical
societies and organizations might have hinder-
ed its widespread acceptance. Furthermore,
the cost and accessibility of rHUINF o-2b gel
could pose barriers, particularly in resource-
constrained settings. As research advances,
treatment guidelines evolve, and awareness
increases, the acceptance and utilization of
this combined therapy are likely to expand.

The study has several limitations. First of all,
the limited sample size may introduce some
bias into the conclusion of the study, increasing
the risk of false associations. This highlights
the need for cautious interpretation of the
results and further validation with larger sam-
ple sizes. In addition, this study does not pro-
vide data on the long-term prognosis of pa-
tients, so the effect of rHUINF a-2b gel com-
bined with LEEP conization on the long-term
outcomes of CIN patients with HR-HPV infec-
tion remains uncertain and requires further
investigation. Therefore, we hope to conduct a
more comprehensive analysis in the future to
obtain more robust and effective results.

Conclusion

To sum up, for CIN patients with comorbid high
HPV infection, rHUINF a-2b gel combined with
LEEP conization is an effective treatment
approach that can clear HPV, and shorten
the duration of vaginal bleeding and hospital-
ization, without increasing adverse reactions.
In addition, age, grade of CIN, course of dis-
ease, and therapeutic regimen can serve as
independent risk factors for the prognosis of
patients.
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