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ABSTRACT

Background: Cervical cancer stands out as one of the most prevalent gynecological cancers. Cervical
cancer’s link to human papillomavirus (HPV) testing and recurrence is unclear despite previous
studies. Investigating this relationship in Iranian patients is a pivotal aspect of this research.

Materials and Methods: This study encompassed all cervical cancer patients referred to
Firoozgar Hospital, Tehran, Iran, between 2016 and 2018. Utilizing a census method, the patients’
data, including their demographics and treatment details, were extracted from records. Follow-up
samples were collected after vaginal cuff or cervix treatment (surgical or radiotherapy). A total of
124 patients were included in the study and categorized into two groups: Patients with recurrence
and those without. INNO-LiPA standard test was employed to detect HPV presence. Comparative
analysis of various variables, such as age at diagnosis, smoking history, multiple partners, sexually
transmitted diseases history, body mass index, abnormal cervix, vaginal fornix involvement,
cervical parameters involvement, tumor size, The International Federation of Gynaecology and
Obstetrics (FIGO) staging, MRI staging, pathology, and treatment, was conducted between the
recurrence and non-recurrence groups.

Results: A total of 124 patients were included in the study, with an average age of 45.95+7.45 years.
Most patients had an 18-25 kg/m? body mass index. Based on MRI findings, the most common stage
of cervical cancer was stage III, IIB. Squamous cell carcinoma pathology was the most prevalent,
observed in 47 patients (37.9%). The most frequently performed treatment modality was radical
trachelectomy and adjuvant chemoradiotherapy, accounting for 20 cases (16.1%). There were
no significant differences in terms of age at disease diagnosis, smoking history, body mass index,
histological type, and treatment type between patients with recurrent disease and those without
recurrence. However, a significant difference was observed in terms of lymph node involvement. In
addition, the HPV test was positive in 3 cases (2.4%) with recurrence and 11(8.9%) without. These
results suggest no relationship between hrHPV (high-risk human papillomavirus) status and disease
recurrence (P=0.196).

Conclusion: The result of our study showed no correlation between positive HPV test and cervical
cancer recurrence. Consequently, HPV testing is not suitable as a reliable predictor for the recurrence
of cervical cancer.
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Introduction

ervical cancer is a significant global health

concern, ranking as the fourth most preva-

lent cancer among women worldwide, par-

ticularly affecting those under the age of 45

[1-4]. Predominantly occurring in less de-
veloped regions, it accounted for approximately 604000
new cases and 342000 deaths in 2020 in 36 countries,
highlighting a pressing need for improved treatment
strategies [5]. Survival rates vary dramatically with the
disease stage, from over 90% in localized cases to below
20% in metastatic stages, underscoring the importance
of early detection and effective treatment modalities,
including surgery, chemotherapy, and radiation therapy
[6, 7]. Radiotherapy, when combined with surgery, rep-
resents one of the most effective treatment modalities for
cervical cancer [8, 9]. Despite advancements, treatment
failures, and disease recurrences remain challenges,
particularly in advanced stages. Hence, alternative op-
tions such as hysterectomy or chemotherapy are recom-
mended [10]. In general, treatment options for early and
locally invasive stages of cervical cancer include radi-
cal hysterectomy or radical trachelectomy with pelvic
lymphadenectomy, accompanied by concurrent chemo-
therapy and radiation therapy. In contrast, metastatic
cervical cancer necessitates systemic therapies for treat-
ment. Systemic treatment options include chemotherapy,
targeted therapies, and immunotherapy, which have low
cure rates for advanced stages and undesirable side ef-
fects [11, 12]. Moreover, recent clinical trials advocate
cisplatin-based chemotherapy-radiotherapy regimens as
the standard treatment approach [13, 14]. Despite these
therapeutic advances, we still need to improve treatment
methods and especially prognosis to prevent cervical
cancer recurrence.

Human papillomavirus (HPV) is a significant contrib-
uting factor in cervical cancer, typically cleared by the
immune system. Of over 200 HPV types identified, 15
pose a high risk for cervical cancer. While the body often
overcomes HPV naturally, certain genetic and lifestyle
factors can influence the progression to cancer in those
with high-risk HPV types [15, 16]. Despite the abun-
dance of studies exploring the link between HPV and
cervical cancer recurrence, limited research has delved
into this association among patients who underwent sur-
gery and radiotherapy.

This study aims to investigate the association between
HPV and cervical cancer recurrence in the Iranian popu-
lation, a research area that remains underexplored. By
focusing on this linkage, we aim to contribute to under-
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standing HPV as a potential prognostic factor in cervical
cancer, offering new insights for clinical decision-mak-
ing and highlighting the need for further research in this
vital area.

Materials and Methods
Study population

The present study employed a cross-sectional design,
encompassing all patients diagnosed with cervical can-
cer who were referred to Firoozgar Hospital, Tehran
City, Iran, between 2016 and 2018. The sampling proce-
dure utilized a census method, covering the entire popu-
lation of interest. Demographic and treatment informa-
tion was obtained from patients’ records during routine
follow-up visits after vaginal cuff treatment (for patients
who underwent surgical treatment) or cervix treatment
(for patients who received radiotherapy). Data including
age, body mass index (BMI), smoking, multiple part-
ners, previous pap smear, vaccination against HPV, and
so on were evaluated at the time of diagnosis. Patients
were divided into two groups based on the presence or
absence of recurrence. Subsequently, samples were col-
lected and examined using the INNO-LiPA standard test
to determine the presence or absence of HPV. Data anal-
ysis was performed using the SPSS software, version 26.
A single designated individual carried out all sampling
procedures to minimize technical errors.

Statistical analysis

Quantitative variables were presented as Mean+SD,
while qualitative variables were expressed as numbers
and percentages. The normality of variable distributions
was assessed using the K-S test. The student’s t-test was
utilized for normally distributed variables, whereas the
Mann-Whitney U test was employed for non-normally
distributed variables. The chi-square test was applied to
compare qualitative variables. Additionally, logistic re-
gression analysis was conducted to assess the predictive
value of HPV test results for cancer recurrence. Statisti-
cal significance was defined as a P<0.05.

Results

A total of 124 patients were included in the study, with
an Mean+SD age of 45.95+7.45 years. The highest fre-
quency of diagnoses was observed in the age range of
35 to 49 years. Most patients had a body mass index of
18-25 kg/m?. Based on MRI findings, the most common
stage of cervical cancer was stage 111, [IB. Squamous cell
carcinoma pathology was the most prevalent, observed
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in 47 patients (37.9%). The most frequently performed
treatment modality was radical trachelectomy and ad-
juvant chemoradiotherapy, accounting for 20 cases
(16.1%). There were no significant differences in terms
of age at disease diagnosis, smoking history, body mass
index, histological type, and treatment type between
patients with recurrent disease and those without recur-
rence. However, a significant difference was observed in
terms of lymph node involvement (Table 1). Addition-
ally, the HPV test yielded positive results in 3 patients
(2.4%) with recurrent disease and 11 patients (8.9%)
without recurrence, indicating no association between
high-risk HPV status and disease recurrence (P=0.196)
(Figure 1).

Table 2 presents data collected for the 14 patients who
tested positive for HPV, including the time interval be-
tween completion of initial treatment and positive HPV
diagnosis, diagnosis of recurrence, and additional proce-
dures performed following a positive high-risk HPV re-
sult. Among these patients, only 3 were diagnosed with
recurrence based on HPV positivity. Further details are
provided in Table 2.

The logistic regression analysis results, as shown in
Table 3, indicate no significant relationship between re-
currence and HPV status.

Discussion

Our study findings indicated that only 3 individuals
(21.43%) diagnosed with cervical cancer recurrence
tested positive for HPV. Therefore, the results of the
regression analysis indicated that the HPV test cannot
serve as a reliable factor for predicting cervical cancer
recurrence in patients. This finding contrasts with a study
conducted by Yu et al. [17], where high-risk cervico-
vaginal human papillomavirus (hrHPV) testing proved

Positive HPV Testing Result

B No Recurrence

valuable in predicting cervical cancer recurrence. Their
research identified hrHPV persistence as a risk factor for
disease recurrence, emphasizing the need to consider
hrHPV testing in the follow-up period for monitoring
cervical cancer. Similarly, Aryasomayajula et al. [18] in-
vestigated the role of hrHPV testing in cervical cancer
surveillance. Their study encompassed 262 eligible pa-
tients, revealing that 58 cases (22%) experienced recur-
rence. Of the 169 patients subjected to hrHPV during the
surveillance period, 41(24%) had positive results. No-
tably, recurrent disease was diagnosed in 24 individuals
(14%), of whom 5(21%) had at least one positive HPV
test during follow-up, compared to 36(24%) of the 145
patients without recurrent disease (P=0.67). No associa-
tion was observed between HPV testing and recurrence
detection. Although their findings align with ours, their
overall conclusion suggested that routine HPV testing
for evaluating cervical cancer recurrence is not support-
ed by their study. They further emphasized the lack of
guidelines regarding the management of positive HPV
results, which may result in unnecessary additional tests
and procedures. Additionally, a study conducted by de
Lucena et al. [19] investigated the frequency and viral
load of hrHPV in cervical and vaginal samples during
the initial follow-up of patients treated for invasive cer-
vical cancer. Their results indicated a higher prevalence
of cytological abnormalities in samples with HPV com-
pared to those without HPV. Furthermore, samples with
cytological abnormalities exhibited significantly higher
viral loads than those without. This study suggests that
HPV detection methods may serve as a useful adjunct
to conventional cytology during early follow-up for de-
tecting residual cervical cancer following radiotherapy.
However, overall, the findings did not support the rou-
tine use of HPV testing for detecting recurrence in pa-
tients with a history of cervical cancer.

Negative HPV Testing Result

m Recurrent Cancer

Figure 1. Relationship between high-risk HPV status and disease recurrence (P=0.196)
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Table 1. Demographic and clinical characteristics of patients who tested for high-risk cervico-vaginal HPVby cervical cancer
recurrence status

No. (%)
Variables P
No Recurrence Recurrent Cancer
<35 11(8.9) 1(0.8)
35-39 43(34.7) 5(4)
Age at diagnosis (y) 40-45 30(24.2) 3(2.4) 0.871
45-50 8(6.5) 2(1.6)
>50 18(14.5) 3(2.4)
Yes 100(80.6) 14(11.3)
Smoker history 0.287
No 10(8.1) 0(0)
Yes 13(10.5) 2(1.6)
Multi-partner 0.530
No 97(87.2) 12(9.7)
Repeated 18(15.4) 4(3.7)
S Il d Yes
exually transmitte
diseases history Non repeated 32(27.4) 5(4.3) 0.384
No 53(45.3) 5(4.3)
>18 12(9.7) 4(3.2)
18-25 47(37.9) 5(4)
BMI (kg/m?) 0.323
25-30 28(22.6) 2(1.6)
<30 23(18.5) 3(2.4)
Yes 39(31.5) 7(5.6)
Abnormal cervix 0.219
No 71(57.3) 7(5.6)
Yes 17(13.7) 3(2.4)
Involvgment of the 0.698
vaginal fornix
No 93(75) 11(8.9)
) Yes 23(18.7) 3(3.3)
Involvement of cervical 0368
parameters
No 86(69.9) 10(8.1)
Yes 3(2.4) 8(6.5)
Lymph node involvement 0.000
No 107(86.3) 6(4.8)
2 65(52.4) 9(7.3)
Tumor size (cm) 2-4 37(29.8) 4(3.3) 0.907
>4 8(6.5) 1(0.8)

—
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No. (%)
Variables P
No Recurrence Recurrent Cancer
v 7(5.6) 0(0)
[l 31(25) 5(4)
1] 22(17.7) 1(0.8)
11A2 11(8.9) 1(0.8)
I1A1 0(0) 1(0.8)
FIGO leveling surgery 0.198
B3 1(0.8) 1(0.8)
1B2 22(17.7) 2(1.6)
1B1 7(5.6) 1(0.8)
1A2 8(6.5) 2(1.6)
1AL 1(0.8) 0(0)
v 5(4) 1(0.8)
n 24(19.4) 4(3.2)
1:} 24(19.4) 2(1.6)
11A2 16(12.9) 2(1.6)
1AL 17(13.7) 1(0.8)
IB3 5(4) 1(0.8)
MRI staging 0.682
1B2 4(3.2) 2(1.6)
IB1 4(3.2) 1(0.8)
IAL 8(6.5) 0(0)
ND 1(0.8) 0(0)
][ 1(0.8) 0(0)
Al 1(0.8) 0(0)
Adenocarcinoma 3(2.4) 2(1.6)
Sarcoma 5(4) 1(0.8)
Malignant melanoma 13(10.5) 1(0.8)
Neuroendocrine carcinoma 15(12.1) 3(2.4)
Pathology Aden squamous 14(11.3) 4(3.2) 0.169
Cervical intlrie:;ig;aeslszlcnlilolplasia (CIN) 7(5.6) 0(0)
CIN I 9(7.3) 0(0)
Squamous cell carcinoma 44(35.5) 3(2.4)

53
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No. (%)
Variables P
No Recurrence Recurrent Cancer

Surgery 2(1.6) 0(0)
Conization 16(12.9) 1(0.8)
Total hysterectomy 14(11.3) 3(2.4)

Trachelectomy radical 10(8.1) 0(0)

Treatment RTAH 8(6.5) 4(3.2) 0.337

Chemoradiotherapy 20(16.1) 2(1.6)
Adjuvant radiotherapy 4(3.2) 1(0.8)
RTAH and adjuvant radiotherapy 18(14.5) 1(0.8)
RTAH and adjuvant chemoradio- 18(14.5) 2(16)

therapy

Additionally, our investigation into demographic fac-
tors revealed the absence of significant differences in
various parameters, such as age at diagnosis, smoking
history, body mass index, histological type, and treatment
type, between patients with and without recurrence, un-
derscoring the complexity of predicting disease relapse
in cervical cancer. However, numerous papers suggest a
noteworthy relationship between demographic data and
cervical cancer recurrence. For instance, Das discov-
ered that demographic factors such as early marriage,
illiteracy, and high parity were associated with cervical
cancer development [20]. identified patient age, tumor
appearance, and tumor size as risk factors for early re-
currence of cervical cancer [21]. Ward observed changes

Table 2. Follow-up of patients with HPV positive (n=14)

in the cervical cancer population over time, noting an
increase in pre-menopausal patients and those with non-
squamous histology [22]. Thulaseedharan (2012) found
that increasing age, a higher number of pregnancies, and
lack of education were associated with an elevated risk
of cervical cancer [23].

Furthermore, a notable distinction was observed con-
cerning lymph node involvement, emphasizing its po-
tential role as a prognostic indicator. However, findings
regarding the role of lymph node involvement as a prog-
nostic indicator for cervical cancer recurrence are mixed.
Noventa et al. suggest that the presence of HPV-DNA
in pelvic lymph nodes may be a potential risk factor

Variables Yes/No No. (%)
Yes 3(21.43)
Did HPV positivity lead to a diagnosis of recurrence?
No 11(78.57)
Yes 8(57.14)
Were additional measures taken because of HPV positive?
No 6(42.86)
Average time from completion of initial treatment to HPV-positive diagnosis (y) 1.7610.64
Table 3. Logistic regression analysis for predicting cervical cancer recurrence
Variable B SE Wald P 0Odds Ratio
HPV test result positive (versus negative) 0.898 0.725 1.53 0.215 (10.16-0.59)2.45

Res Mol Med, 2023; 11(1):49-56
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for recurrence and poor prognosis in early-stage cervi-
cal cancer [24]. In contrast, Creasman suspects using
lymph vascular space involvement (LVSI) as the sole
determining factor for post-hysterectomy radiotherapy
[25]. Ureyen found that lymph node involvement did not
significantly affect the site of recurrence, but distant re-
currence was more common in the lymph node-positive
group [26]. Overall, the literature presents conflicting
evidence, highlighting the need for further research to
establish the significance of lymph node involvement as
a prognostic indicator for cervical cancer recurrence.

Additionally, a limitation of the study was the loss of
follow-up with some patients, leading to their exclusion
from the final analysis. This attrition could have intro-
duced bias and affected the study’s outcomes, empha-
sizing the importance of consistent patient follow-up in
research.

Conclusion

In summary, our study enriches the understanding of
the role of HPV testing in predicting cervical cancer re-
currence. Our results underscore that only a minority of
individuals with recurrent cervical cancer tested positive
for HPV, challenging the notion that HPV testing alone
is not a reliable predictor of recurrence. The divergent
findings from related studies emphasize the imperative
for further research to precisely define the role of HPV
testing in cervical cancer surveillance. Additionally,
the conflicting evidence surrounding the significance
of lymph node involvement as a prognostic indicator
highlights the need for continued research in this crucial
area. Consequently, while HPV testing may offer valu-
able supplementary information alongside conventional
cytology during early follow-up, its routine adoption
for recurrence detection requires meticulous consider-
ation. This caution is underscored by the potential risk of
triggering unnecessary additional tests and procedures,
particularly in the absence of well-defined management
guidelines for positive HPV results.
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