
Introduction

Cervical intraepithelial neoplasia (CIN) refers to a pre-
cancerous condition which progresses to cervical cancer,
the third most prevalent cancer worldwide [1]. Human pa-
pillomavirus (HPV) is one of the leading causes of CIN and
cervical cancer as proven by epidemiological and molecu-
lar pathologic evidence [2]. 

CIN can be histologically classified into CIN 1, CIN 2,
and CIN 3 [3]. The current treatment for CIN 2 and 3 in-
volves mostly an excision, and of the different types of ex-
cision, conization is preferred, which is reported to cause a
small number of short-term complications [4, 5]. However,
conization can also lead to long-term complications such
as preterm birth and perinatal mortality [6]. Moreover, a re-
cent meta-analysis has reported that the loop electrosurgical
excisional procedure (LEEP) is associated with preterm
birth [7]. 

CIN commonly occurs among women of childbearing
age [8]. However, there are currently no HPV therapeutic
vaccines for the management of HPV-positive patients or
medical therapy for CIN. Research on less invasive and
safe methods of treatment for patients with CIN 2-3 who
wish to become pregnant is currently needed. 

There has been some research on imiquimod for the con-
servative treatment of CIN [9-11]. Imiquimod is a thera-
peutic agent for genital warts, which develop as a result of
HPV 6 and 11 infections, and has been used clinically since
being approved in 1997 [12]. Some studies have reported

imiquimod to be effective for treating HPV-related vulvar
intraepithelial neoplasia [13, 14].

Imiquimod is a topical immune response modifier that
has agonist effects on toll-like 7 receptors [15]. It induces
the expression of cytokines including interferon-alpha,
tumor necrosis factor-alpha, and interleukin 1, 6, and 8 by
dendritic cells, thereby activating natural killer cells, which
attack the HPV-infected and carcinogenic cells. Aside from
mediating this innate immune response, imiquimod also in-
duces the maturation of Langerhans cells and moves them
into the lymph nodes, where it gives rise to an adaptive im-
mune response including a Th1 response. Through these
mechanisms, imiquimod plays both antiviral and antitumor
roles [12, 16, 17]. 

In the present study, the authors evaluated the therapeutic
effects and complications of imiquimod directly applied by
a gynecologic oncologist to the cervix of women with high-
grade CIN (HG-CIN, CIN 2 and 3) who refused to undergo
excision therapy. 

Materials and Methods
This study was retrospective approved by the Institutional Re-

view Board of the Asan Medical Center (Seoul, Korea). The au-
thors analyzed the medical records of patients who underwent
imiquimod therapy after being histologically diagnosed with CIN
2 or 3. Patients who had previously been treated for CIN were ex-
cluded from the study. A total of 55 patients underwent imiquimod
therapy or were followed up after treatment between June 2014
and May 2017. After excluding one patient who became pregnant,
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54 patients were included in this study. Of the 54 patients, all pa-
tients were diagnosed with CIN 2 or 3 based on a colposcopic
punch biopsy at a different hospital or in at the present center. All
patients refused to undergo excisional therapy and consented to
use imiquimod after being informed about the off-label use of im-
iquimod. They were also informed about its complications. All
patients provided their informed consent. 

The patients visited the present center once or twice per week
up to at least eight or more visits during the treatment period. The
same gynecologic oncologist applied imiquimod cream 12.5 mg
to the cervix of all the patients after colposcopy during every treat-
ment session. If any abnormal or unsatisfactory findings were de-
tected during colposcopy, a punch biopsy and Pap test were
performed. An HPV test was performed for follow-up at our cen-
ter, using real-time PCR. 

Follow-up test took place after one, three, and six months after
the treatment. During the follow-up tests, colposcopy and a Pap
test were performed, and a punch biopsy was performed if col-
poscopy results turned out abnormal or unsatisfactory. A patient’s
response to treatment was classified as cytologic or histologic re-
gression, complete remission, and persistent state. Regression was
defined as when the patient showed evidence of low-grade squa-
mous intraepithelial lesion (LSIL), atypical squamous cells of un-
determined significance (ASC-US), reactive cellular change
(RCC), or negative results in a Pap test and CIN 1, negative or
cervicitis in the case of a punch biopsy. Complete remission was
defined as when the patient showed evidence of RCC or negative
result in a Pap test and negative or cervicitis in the case of a punch
biopsy. HPV clearance was defined as when the patient had a neg-
ative result in an HPV test performed at our hospital. 

A chi-square test and a logistic regression test were used to study
the association between the variables and the response. To compare
patient responses between the HPV 16- or 18-positive groups, and
non-HPV 16 and 18 groups, a chi-square test was performed. A p-
value of < 0.05 in a two-sided test was regarded as statistically sig-
nificant. Statistical analyses were performed using SPSS version 21.0.

Results

A total of 55 patients were enrolled in the imiquimod
study at the present center. After two treatment sessions
with imiquimod, one of these patients was excluded from
the study since she was pregnant. She showed no compli-
cations during the pregnancy period and gave a natural birth
after a full term of pregnancy. Table 1 summarizes the char-
acteristics of the 54 patients who continued in the study.
The median age was 30 (range 21-42) years, and the me-
dian follow-up period was 13.4 (range, 2.6-32.1) months.
Twenty-three (42.6%) patients had CIN 2, and 31 (57.4%)
had CIN 3. Only two patients were HPV-negative, and all
the remaining were HPV-positive. Twenty (37%) patients
were positive for HPV 16 or 18, and 29 (53.7%) patients
were positive for other high-risk HPV infections. Three
(5.6%) patients were positive for unknown types of HPV. 

The median length of the treatment period was two
(range 1-3.7) months. The median number of imiquimod

Table 1. — Patient characteristics (n=54).
Characteristics                                                                                                                                                                                  n (%) 
Age (years)                                                                                          Median                                              30 (range, 21- 42) 
Follow- up period (months)                                                                Median                                              13.4 (range, 2.6 – 32.1) 
Parity                                                                                                   0                                                         45 (83.3 %)    
                                                                                                              1                                                         7 (13%)   
                                                                                                              2-3                                                      2 (3.7%)  
Histology                                                                                              CIN 2                                                 23 (42.6%)   
                                                                                                              CIN 3                                                 31 (57.4%)  
HPV infection                                                                                       High risk positive 
                                                                                                              16 or 18                                            20 (37%)          
                                                                                                              Other HR                                          29 (53.7%)   
                                                                                                              Positive                                              3 (5.6%) 

                                                                                                         Type not available      
                                                                                                              Negative                                            2 (3.7%)  
Cytology                                                                                               Normal                                              2 (3.7%)  
                                                                                                              ASC-US                                             10 (18.5%)   
                                                                                                              LSIL                                                   22 (40.7%)   
                                                                                                              ASC-H                                               6 (11.1%)   
                                                                                                              HSIL                                                   13 (24.1%)   
                                                                                                              Not done                                             1 (1.9%)  
Period of imiquimod treatment (months)                                             Median                                                2 (range, 1-3.7)
Number median of imiquimod therapy sessions                                  Median                                               8 (range 8-12) 
CIN: cervical intraepithelial neoplasia; HSIL: high-grade squamous intraepithelial lesion; Pap,: Papanicolaou; HR: high risk; ASC-US: atypical squamous cells
of undetermined significance; LSIL: low-grade squamous intraepithelial lesion; ASC-H: atypical squamous cells: cannot exclude high-grade squamous intraep-
ithelial lesion.

Table 2. — Response after treatment (n=54).
                                                                                                     n (%) 
Cytologic or                                                                45 (83.3%)
histologic regression        
                                       LSIL, CIN 1                          6
                                       ASC-US                                7
                                       RCC, negative, cervicitis       32 (59.3%)  
HPV clearance                                                           18 (33.3%)  
LSIL: low-grade squamous intraepithelial lesion; ASC-US: atypical squamous
cells of undetermined significance; HPV: human papillomavirus.
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therapy sessions was eight (range 8-12). Fifty-two patients
underwent eight treatment sessions, and two patients un-
derwent 12 treatment sessions as they requested others. 

Table 2 summarizes the treatment responses in all the pa-
tients. The patients’ responses to treatment were evaluated
after one month later after the treatment. The regression
was observed in 45 (83.3%) patients and the complete re-
mission was observed in 32 (59.3%) patients. The HPV
clearance rate was 33.3%. 

Nine patients were in the cytologic or histologic persis-
tent state. Six patients immediately underwent LEEP, and
three patients refused to undergo excisional therapy. Of
these three patients, one patient wished to continue the im-
iquimod therapy but had to undergo LEEP after four addi-
tional imiquimod treatment sessions, since she was found
to be still in the persistent state for follow-up tests. Two pa-
tients were lost to follow-up after they refused excisional
therapy. Of the 45 patients who entered regression after the
imiquimod therapy, five (11.1%) patients showed signs of
recurrence  in the follow-up tests during six months of the
follow-up period.

Table 3 compares the rates of complete remission, regres-
sion, and HPV clearance between the HPV 16- or 18-pos-
itive group, and the non-HPV 16 and 18 group. The rate of
HPV clearance was significantly higher in the non-HPV 16
and 18 group. 

All 43 patients underwent a Pap test only after complet-
ing four treatment sessions during eight or 12 sessions of
the total treatment. The proportion of patients who showed
regression in an interim test was significantly associated
with the proportion of patients who showed regression after
the treatment period (p-value < 0.001).

Table 4 summarizes the complications that arose during
the treatment period. Over half of all the patients experi-
enced no complications. Headache was the most common
complication, followed by fever and febrile sense. 

Discussion

In young women, especially nulliparous, it is not simple
to decide on an excisional therapy for high-grade CIN. Ex-
cisional therapy including conization and LEEP can have
long-term complications such as preterm birth and perinatal
mortality [6, 7]. Moreover, a recent study suggests that
large loop excision of the transformation zone (LLETZ)
can lead to subfertility [18]. Margot et al. compared the pa-
tients’ preferences for imiquimod vs. LLETZ, for the treat-
ment of high-grade CIN, and found that the desire for a
future pregnancy is a major factor influencing the prefer-
ence for imiquimod treatment [19]. 

The present authors retrospectively analyzed 54 patients
who were treated with imiquimod for high-grade CIN. This
study showed that direct application of imiquimod over the
cervix by a gynecologic oncologist was effective and safe
for treating CIN 2 and 3. The cytologic or histologic regres-
sion rate after the imiquimod therapy was 83.5%, and the
cytologic or histologic complete remission rate was 59.3%.
The present data are consistent with the findings of Grimm
et al., who conducted a randomized controlled trial to com-
pare the effectiveness of imiquimod and placebo in the
treatment of CIN 2 and 3 [11]. In their study, the histologic
regression rate after imiquimod therapy was 73%, and the
complete histologic remission rate was 47%. They demon-
strated that topical imiquimod could effectively treat CIN,
and claimed it to be a novel discovery [11]. 

In the present study, 12.5 mg of imiquimod was applied
to the cervix by a gynecologic oncologist at a median fre-
quency of once per week up to a median of 8 total sessions
for a median period of two months. In the study by Grimm
et al., 6.25 mg of imiquimod was administered as a self-
applied vaginal suppository for 16 weeks, one suppository
per week in the first two weeks, two suppositories per week
for the subsequent two weeks, and three suppositories per
week starting at the 5th week [11]. Despite the smaller ther-
apeutic imiquimod total dose used and the shorter treatment
duration of this study, the response rates were higher than
those found by Grimm et al., possibly because of the direct
application of imiquimod on the cervix. 

During the six months of follow-up period after im-
iquimod treatment, the recurrence rate was 11.1%. All pa-
tients who had a recurrence underwent LEEP. According to
a review by Witte et al., three studies have been conducted
on imiquimod as a potential therapeutic agent for CIN, and
one of these has reported on the cytologic or histologic re-
currence rate [20]. Pachman et al. conducted a randomized

Table 3. — Response to treatment according to HPV 16 or 18 status.
                                                                                                                  Non-HPV 16 and 18 (n=34)                       HPV 16 or 18 (n=20)              p value 

Cytologic or histologic complete remission (n, %)                22 (64.7%)                                      10 (50%)                         0.391  
Cytologic or histologic regression (n, %)                               30 ( 88.2%)                                     15 (75%)                         0.266  
HPV clearance (n, %)                                                             15 (44.1%)                                      3 (15%)                           0.038  
HPV: human papillomavirus.

Table 4. — Side effects of imiquimod (n=54).
                                                                                       n (%)

n                                                                        30 (55.6%)  
Headache                                                          12 (22.2%)  
Fever or febrile sense                                       10 (18.5%)  
vaginitis                                                            8 (14.8%)  
Vulvar irritation                                                9 (16.7%)  
Myalgia                                                            3 (5.6%)  
AUB, dysuria                                                    2 (3.7%) 
AUB: abnormal uterine bleeding.
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clinical trial comparing patients who underwent standard
excisional or ablation treatment for CIN with and without
an earlier imiquimod therapy. In this study, the rate of
two-year dysplasia recurrence was 14% in both the groups
[20]. 

Of the 54 patients in this study, two patients were diag-
nosed with an invasive lesion. These two patients had no
children. One patient showed HSIL after the treatment and
underwent LEEP accordingly, after which she was diag-
nosed with invasive squamous cell carcinoma FIGO (In-
ternational Federation of Gynecology and Obstetrics)
stage IA1, without lymphovascular space invasion. The
patient underwent no additional treatment and was dis-
ease-free 15 months later. The other patient underwent
LEEP after showing HSIL in six months after the im-
iquimod therapy. The patient was diagnosed with super-
ficially invasive squamous cell carcinoma with a depth
and width of 0.1 mm and margin negative, and became
disease-free six months after the diagnosis. They are cur-
rently attempting to become pregnant. In the randomized
controlled trial by Grimm et al., only three patients in the
placebo group of a total 59 patients included in the study
were diagnosed with micro-invasive cervical cancer.
Grimm et al. explained that their results most likely re-
flected the underdiagnosed occult cancer in the cervical
canal [11]. 

In the present study, the HPV clearance rate was 33.3%,
and it differed significantly between the HPV 16 or 18
positive group and the non-HPV 16 and 18 groups. The
clearance rate was considerably lower in the HPV 16 or
18 positive group. In the study by Pachman et al., the
group treated with imiquimod showed an HPV clearance
rate of 42% [9], while in the study by Grimme et al. it was
60% [11]. 

Although the present study used a small sample popu-
lation, it demonstrates an association between the interim
response and the regression rate. In other words, early re-
sponders showed a higher regression rate. In the next
prospective study, the authors may plan their study de-
signs in consideration of this fact. 

In this study, 55.6% of the patients did not experience
any complications from the topical application of im-
iquimod, indicating that it is both tolerable and safe, For
the other 44.4%, complications were tolerable and did not
require the patient to cease the treatment. Three studies
have been conducted on the use of imiquimod in the treat-
ment of CIN. These studies reported that complications
commonly occurred during the imiquimod therapy, but
were all tolerable [20]. 

A limitation of this study is retrospective nature with a
small number of cases. However, the sample size of high-
grade CIN is the largest among previous studies [10, 11].
This study may serve as a stepping stone for future studies
regarding imiquimod therapy for CIN. 

Conclusion

In conclusion, this study showed that direct application
of imiquimod to the cervix was a safe, effective, and feasi-
ble method of treatment for high-grade CIN in patients who
desired to become pregnant. It could be an alternative op-
tion for them. A prospective study with a larger cohort is
needed to confirm these findings.
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