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Abstract: Background and Objectives: Throughout the COVID-19 pandemic, health systems worldwide
adapted to support COVID-19 patients while continuing to provide assistance to patients with other
potentially fatal illnesses. While patients with cancer may be at an elevated risk of severe COVID-19-
related complications, their oncologic therapies generally cannot be postponed indefinitely without
a negative effect on outcomes. Taking this into account, a thorough examination of the therapy
management of various cancers is necessary, such as cervical cancer. Therefore, we aimed to develop
a retrospective cohort study to measure the impact of the COVID-19 pandemic on the delivery of
cancer care services for women diagnosed with cervical cancer staged IB2-IVA, necessitating chemo-
and radiotherapy in Romania, as well as determine the difference in cervical cancer staging between
the pandemic and pre-pandemic period. Materials and Methods: Using a multicentric hospital database,
we designed a retrospective study to compare the last 24 months of the pre-pandemic period to the
first 24 months of the SARS-CoV-2 pandemic to evaluate the variation in the proportion of women
diagnosed with cervical cancer and the percentage of inoperable cases requiring chemotherapy
and radiotherapy, as well as to detail their clinical presentation and other findings. Results: We
observed that the likelihood of cervical cancer patients requiring radiation therapy at a later stage
than before the pandemic increased by about 20% during the COVID-19 pandemic. Patients at an
advanced FIGO stage of cervical cancer had a 3.39 higher likelihood of disease progression after
radiotherapy (CI [2.06—4.21], p-value < 0.001), followed by tumor size at diagnosis with a hazard
ratio (HR) of 3.12 (CI [2.24-4.00], p-value < 0.001). The factors related to the COVID-19 pandemic,
postponed treatment and missed appointments, were also identified as significant risk factors for
cervical cancer progression (HR = 2.51 and HR = 2.24, respectively). Conclusions We predict that there
will be a considerable rise in cervical cancer cases over the next several years based on existing data
and that expanding screening and treatment capacity will attenuate this with a minimal increase in
morbidity and fatality.

Diagnostics 2022, 12, 1488. https:/ /doi.org/10.3390/diagnostics12061488

https:/ /www.mdpi.com/journal /diagnostics


https://doi.org/10.3390/diagnostics12061488
https://doi.org/10.3390/diagnostics12061488
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/diagnostics
https://www.mdpi.com
https://orcid.org/0000-0001-8354-9928
https://orcid.org/0000-0003-4114-1582
https://orcid.org/0000-0002-1697-311X
https://doi.org/10.3390/diagnostics12061488
https://www.mdpi.com/journal/diagnostics
https://www.mdpi.com/article/10.3390/diagnostics12061488?type=check_update&version=2

Diagnostics 2022, 12, 1488

20f12

Keywords: SARS-CoV-2; COVID-19; cervical cancer; radiotherapy; chemotherapy

1. Introduction

Cervical cancer is potentially preventable and even curable in its early stages, but early
diagnosis requires a good screening and early detection program, as well as access to
suitable therapies when necessary [1,2]. In contrast to many cancers, the natural history
of HPV infection and cervical intraepithelial neoplasia is well understood and includes
a noninvasive latent phase during which screening and prevention measures can be con-
ducted, accompanied by an early invasive phase during which disease remains localized
to the cervix, and therapeutic interventions are typically curative [3,4]. Although brief
treatment delays do not result in substantial changes in outcomes, prolonged delays result
in disease progression and more significant fertility loss, resulting in a decline in overall
survival [5-7].

Starting in December 2019, a new coronavirus depicted as the severe acute respira-
tory syndrome coronavirus 2 (SARS-CoV-2), responsible for the disease called COVID-
19, has been spreading rapidly around the globe [8], requiring all nations to cope with
the COVID-19 pandemic’s dangers and restrictions [9,10]. Certain types of individuals,
such as the elderly, pregnant women, or those with chronic conditions, have a greater risk
of negative consequences from SARS-CoV-2 infection [11-14]. Regarding cancer patients,
the available statistics indicate a greater risk of life-threatening infections [15]. The existence
of active cancer and its treatment might decrease physical ability and induce immunosup-
pression, increasing the need for health care visits and hospitalization [16]. All of these
conditions may enhance the probability of infection with COVID-19 and the development
of negative outcomes [17-19].

Throughout the ongoing COVID-19 pandemic, hospitals modified their organizational
workflows, reducing staffing and redesignating inpatient beds for COVID-19 care [20,21].
This resulted in decreased staffing and bed capacity for all non-COVID departments, in-
cluding the availability for cancer patients and their cancer treatment via chemotherapy,
brachytherapy, or external radiotherapy [22,23]. In accordance with evolving recommen-
dations for radiation therapy for gynecological cancers during the COVID-19 pandemic,
the policy for cancer care management should be reorganized to improve patient treat-
ment and follow-up. However, implementing COVID-19 guidelines presents numerous
challenges due to the pandemic’s prolonged restrictions involving close human contact,
even while a full-scale vaccination campaign against SARS-CoV-2 is ongoing [24,25].

In countries with a centralized database of cancer patients, it was possible to assess the
pandemic effects on the epidemiology of cervical cancer during the pandemic and forecast
outcomes based on the missed diagnoses and appointments. In England, the proportion
of surplus patients has already been estimated and indicates that up to 630 more cases of
invasive cervical cancer might be detected in the following three years [26]. In contrast,
apart from some early simulations that speculated on the potential consequences of a lack
of diagnostic services, there are limited real-world statistics on the number of concealed
invasive cancer during the pandemic. Therefore, the purpose of this research is to pro-
vide a series of data and real-world statistics involving women with cervical cancer from
Romania during the COVID-19 pandemic. The main focus is on the cases that required
radiotherapy or combination with chemotherapy, describing clinical features, cancer di-
agnosis and progression, and available treatment. The secondary end point is to analyze
the outcomes of patients treated in our institute as risk factors for disease progression after
radiation therapy.
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2. Materials and Methods
2.1. Background, Design, and Ethics

Observational research was conducted in the University Clinic of Obstetrics and
Gynecology “Bega” of the Timis County Emergency Clinical Hospital “Pius Brinzeu” in
Timisoara, Romania, which is associated with the “Victor Babes” University of Medicine
and Pharmacy. Our research used a retrospective cohort design in partnership with the
Timisoara Municipal Emergency Hospital’s Radiology Department. The research popu-
lation and its relevant features were identified using a population-based administrative
database of outpatients and inpatients from the two hospitals involved throughout the
study period. Our centralized database contained patient medical records that were pro-
tected by privacy laws and obtained with the consent of the patient, including their medical
history, cervical cytology tests, and surgical and oncological data. The Ethics Committee of
the “Victor Babes” University of Medicine and Pharmacy in Timisoara, Romania, as well as
the Ethics Committees of both hospitals, accepted the study protocol.

2.2. Inclusion Criteria, Patient Characteristics, and Study Variables

Between January 2018 and January 2022, the study included adult women older than
18 who presented for cancer treatment after having a confirmed cervical cancer diagno-
sis based on cervical screening cytology, colposcopy, and other invasive methods with
biopsy, using conventional methods [27,28]. The research did not follow a certain sampling
method and included all consecutive patients scheduled for radiation therapy or combined
treatment for cervical cancer, as well as those planned for regular follow-up at the two
hospitals” gynecologic oncology units if they matched the inclusion criteria. Those patients
whose tests and diagnoses were not verified and who lacked necessary information or
permission to participate in the present investigation were excluded. Another exclusion
criterion comprised the participants that have been lost to follow-up three months after
cancer therapy. A total of 104 patients were selected from the pandemic period that were
case-matched by age with a group of 104 patients from the pre-pandemic period.

Radiation treatment was considered for patients based on the most recent American
Society for Radiation Oncology (ASTRO) recommendations [29]. The guideline advises
postsurgical radiation therapy for patients with intermediate-risk factors and chemoradi-
ation for those with high-risk factors, while in the definitive setting, chemoradiation is
recommended for stages IB3-IVA based on the International Federation of Gynecology
and Obstetrics (FIGO) staging system [30], and radiotherapy or chemoradiation is recom-
mended conditionally for stages IA1-IB2 if they are medically inoperable. This involves
the curative treatment of invasive cervix carcinomas such as squamous cell carcinomas
and adenocarcinomas. It emphasizes the treatment of cervical cancer using radiation ther-
apy, including the indications, procedures, and results, while also discussing alternative
therapies that may alter the effectiveness of radiation therapy when used simultaneously
or sequentially with chemotherapy and/or surgery. This research focuses only on patient
features and treatment at tertiary-level cancer centers, not on the influence of SARS-CoV-2
infection on admission, investigation, or diagnosis in primary care in conjunction with
the presence of malignancy. However, cases of SARS-CoV-2 infection during admission
were not excluded, and a positive COVID-19 diagnosis was confirmed by nasopharyn-
geal RT-PCR detection for SARS-CoV-2 RNA, according to guidelines at the time of the
study [31,32].

Representatives of the clinical teams collected data on all cervical cancers diagnosed
during the study period that were anonymized prior to analysis. The following variables
were gathered: 1. background data and baseline characteristics of the participants (age,
body mass index (BMI), smoking history, menopausal status, number of parties, place of
origin, occupation, level of income, civil status, SARS-CoV-2 infection); 2. radiotherapy
characteristics (radiation therapy type, moderate/severe acute toxicity, moderate/severe
late toxicity, response to treatment at three months, referral source, referred and received
treatment, changes in the treatment plan, postponed treatment, missed appointments);
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3. cervical cancer characteristics (comorbidities, cancer histology, tumor size, invasion of
the vagina, parameters, differentiation grade, FIGO stage, radical hysterectomy, cancer
relapse status, palliation, reason for palliation, necessity for hospitalization during radiation
therapy, the duration of hospitalization).

2.3. Statistical Analysis

The software used for statistical analysis were MS EXCEL and IBM SPSS version 27.
Continuous variables were expressed as the mean + standard deviation (SD) or as the
median with interquartile range (IQR). To compute the means and standard deviations,
descriptive statistical analyses were conducted, while a Student’s t-test was performed
to determine the p-value. To analyze the differences in proportions, the Chi-square test
was utilized. A Cox regression model was built to determine factors that influence disease
progression. It was decided that a p-value of 0.05 was statistically significant.

3. Results
3.1. Comparison of Baseline Characteristics

During the study period of 48 months, a total of 208 patients were selected by matching
inclusion criteria and case-matching by age, making a group of 104 women with cervi-
cal cancer identified in the 24 months before the beginning of the COVID-19 pandemic,
and other 104 patients identified during the first 24 months of the pandemic. The average
patient was 54 years old, without statistically significant differences in the proportions of
body mass index, smoking history, number of parities, place of origin, occupation, level of
income, and civil status. As presented in Table 1, more than 30% of the entire cohort of
patients comprise smokers, with proportions of women at menopause being around 50%
with post-menopausal women.

Table 1. Comparison of baseline characteristics of women with cervical cancer undergoing radiation
therapy before and during the COVID-19 pandemic.

Before COVID-19 During COVID-19

(n = 104) (n =104) p-Value
Background
Age, years (mean =+ SD) 541+ 16.1 54.0 + 16.6 0.965 **
BMI, kg/m? (mean + SD) 258 +3.6 26.4+3.3 0.211 **
Smoking history 36 (34.6%) 31 (29.8%) 0.458
Menopausal status 0.331
Menopausal 55 (52.9%) 48 (46.2%)
Premenopausal 49 (47.1%) 56 (53.8%)
Number of parities 0.915
None 33 (31.7%) 35 (33.7%)
1-2 58 (55.8%) 55 (52.9%)
>2 13 (12.5%) 14 (13.5%)
Place of origin 0.564
Rural 40 (38.5%) 36 (34.6%)
Urban 64 (61.5%) 68 (65.4%)
Occupation 0.177
Employed 64 (61.5%) 55 (52.9%)
Unemployment 17 (16.3%) 28 (26.9%)
Retired 23 (22.1%) 21 (20.2%)
Level of income 0.748
Low 22 (21.2%) 26 (25.0%)
Medium 58 (55.8%) 53 (51.0%)

High 24 (23.1%) 25 (24.0%)
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Table 1. Cont.

Before COVID-19 During COVID-19

(n = 104) (= 104) p-Value ™
Civil status 0.862
Married 87 (83.7%) 84 (80.8%)
Single 6 (5.8%) 7 (6.7%)
Divorced /Widowed 11 (10.6%) 13 (12.5%)
SARS-CoV-2 infection - 18 (17.3%) -

* Chi-square or Fisher’s exact test; ** Student’s t-test.

A total of 31.7% of the cohort were nulliparous women in before the pandemic and
33.7% during the pandemic (p-value = 0.915). A total of 60% all participants were from
urban areas, and the majority were employed (61.5% before COVID-19 vs. 52.9% during
COVID-19, p-value = 0.564). More than 80% of women included in the study were married,
and the level of income of the majority was medium, with insignificant differences between
study groups (p-value = 0.784).

3.2. Comparison of Cervical Cancer Characteristics

Table 2 describes cervical cancer characteristics of women undergoing radiation ther-
apy before and during the COVID-19 pandemic. There was no significant difference
observed between the proportion of comorbidities in the groups analyzed before and
during the pandemic, where hypertension was the most commonly found—in 80 (38.4%)
patients from the full cohort. The cervical cancer histology was squamous cell carci-
noma in 168 (80.7%) cases, with no significant differences between the study groups
(p-value = 0.724). Additionally, the tumor size difference was statistically significant, as
59 (56.7%) tumors identified before the pandemic were smaller than three centimeters in
size, compared to 64 (57.7%) of them being bigger than 3 cm in the cohort during the
pandemic (p-value = 0.037).

Table 2. Cervical cancer characteristics of women undergoing radiation therapy before and during
the COVID-19 pandemic.

Before COVID-19 During COVID-19

(n =104) (1 = 104) p-Value *
Comorbidities

Hypertension 39 (37.5%) 41 (39.4%) 0.775
Diabetes mellitus 17 (16.3%) 19 (18.3%) 0.713
Ischemic heart disease 9 (8.7%) 11 (10.6%) 0.638
Others 28 (26.9%) 33 (31.7%) 0.446
Cancer histology 0.724

Squamous cell carcinoma 85 (81.7%) 83 (79.8%)

Adenocarcinoma 19 (18.3%) 21 (20.2%)
Tumor size 0.037

<3 cm 59 (56.7%) 44 (42.3%)

>3 cm 45 (43.3%) 123 (57.7%)
Invasion of vagina 0.046

Not invaded 23 (22.1%) 15 (14.4%)

Upper third 41 (39.4%) 30 (28.8%)

Middle Third 27 (26.0%) 34 (32.7%)

Lower third 13 (12.5%) 25 (24.0%)
Parameters 0.204

Not invaded 82 (78.8%) 89 (85.6%)

Invaded 22 (21.2%) 15 (14.4%)
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Table 2. Cont.

Before COVID-19

During COVID-19

(n = 104) (n'=104) p-Value *
Differentiation grade 0.853
Grade 1 57 (54.8%) 53 (51.0%)
Grade 2 30 (28.8%) 33 (31.7%)
Grade 3 17 (16.3%) 18 (17.3%)
FIGO stage 0.032
1B2 11 (10.6%) 6 (5.8%)
IIA1-1IB 48 (46.2%) 36 (34.6%)
IIA-IIIC2 40 (38.5%) 47 (45.2%)
IVA-IVB 5 (4.8%) 15 (14.4%)
Radical hysterectomy 24 (23.1%) 29 (27.9%) 0.426
Relapse 17 (16.3%) 29 (27.9%) 0.044
Local 8 (47.1%) 9 (31.0%) 0.337
Regional 5 (29.4%) 7 (24.1%)
Distant 4 (23.5%) 13 (44.8%)
Palliation 50 (48.1%) 66 (63.5%) 0.025
Reason for palliation 0.034
Adjacent organ infiltration 48 (46.2%) 41 (39.4%)
Distant metastasis 40 (38.5%) 56 (53.8%)
Poor performance status 16 (15.4%) 7 (6.7%)
Hospitalization required 26 (25.0%) 33 (31.7%) 0.281
Days of hospitalization 51+38 6.0+41 0.102 **

* Chi-square or Fisher’s exact test; ** Student’s ¢-test.

Parametrial invasion and tumor grading did not differ between the study groups,
although the invasion of the vagina was significantly more extended in the patients pre-
senting for radiation therapy during the COVID-19 pandemic (24.0% extended to the lower
third of the vagina, compared with 12.5% of cases before the pandemic; p-value = 0.046).
The tumor staging by the FIGO staging system was also notably different between study
groups, observing more advanced stages of cancer presenting for treatment during the
pandemic (14.4% vs. 4.8% IVA-IVB; p-value = 0.032), as well as more cases of relapse
(27.9% vs. 16.3%; p-value = 0.044) that added to the number of patients treated for pallia-

tion (63.5% vs. 48.1%; p-value = 0.034) (Figure 1).

100%
90%
80%
70%
60% 45.20%
50%
40%
30%
20%
10%

0%

% PATIENTS

PRE-PANDEMIC PANDEMIC

@182 OIIAL-IB BIIA-NIC2 BIVA-IVB

41.85%

TOTAL

Figure 1. Graphical comparison of patients with radiotherapy-necessitating cervical cancer (IB2-IVB)

before and during the COVID-19 pandemic. Cervical cancer staging is reported by International
Federation of Gynecology and Obstetrics (FIGO) staging system.
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3.3. Comparison of Radiotherapy Characteristics

Among the study participants, 82 (78.8%) underwent external beam radiotherapy
before the pandemic, compared with 81.7% during the pandemic (p-value = 0.601). The most
commonly observed acute toxicity was anemia from radiation in 132 (63.4%) patients
from the full cohort, followed by leucopenia in 127 (61.0%) patients and skin toxicity in
107 (51.4%) patients with radiation therapy for cervical cancer. The most common late
toxicity affected the intestines in 60 (28.8%) cases (Table 3).

Table 3. Radiotherapy characteristics of women with cervical cancer before and during the
COVID-19 pandemic.

Before COVID-19 During COVID-19

(n = 104) (= 104) p-Value ™
Radiation therapy type 0.601
External Beam Radiotherapy 82 (78.8%) 85 (81.7%)
Brachytherapy 22 (21.2%) 19 (18.3%)
Moderate/Severe
acute toxicity
Upper GI 25 (24.0%) 22 (21.2%) 0.618
Lower GI and pelvis 48 (46.2%) 51 (49.0%) 0.677
Genitourinary 21 (20.2%) 26 (25.0%) 0.407
Anemia 63 (64.4%) 69 (66.3%) 0.770
Leucopenia 60 (57.7%) 57 (54.8%) 0.674
Skin toxicity 52 (50.0%) 55 (52.9%) 0.677
Moderate/Severe late
toxicity
Bladder 9 (8.7%) 13 (12.5%) 0.367
Intestines 28 (26.9%) 32 (30.8%) 0.540
Kidney 4 (3.8%) 5 (4.8%) 0.733
Skin 2 (1.9%) 0 (0.0%) 0.155
Response to treatment at 0.045
3 months
Complete response 82 (78.8%) 77 (74.0%)
Partial response 10 (9.6%) 4 (3.8%)
Disease progression 12 (11.5%) 23 (22.1%)
Referral source 0.025
Primary care 67 (64.4%) 51 (49.0%)
Secondary care 37 (35.6%) 53 (51.0%)
Referred to and
received treatment 0.021
Yes 87 (83.7%) 73 (70.2%)
No 17 (16.3%) 31 (29.8%)
Outcomes
Change in treatment plan 14 (13.5%) 26 (25.0%) 0.034
Postponed treatment 10 (9.6%) 22 (21.2%) 0.021
Missed appointments 11 (12.5%) 24 (23.1%) 0.015

* Chi-square or Fisher’s exact test.

Among the significant findings, it was observed that 22.1% of patients during the
COVID-19 pandemic had disease progression after completing the radiation therapy reg-
imen, compared with 11.5% of patients before the pandemic (p-value = 0.045). The referral
sources were mainly from primary care before the pandemic (64.4%) and from secondary care
(51.0%) during the pandemic (p-value = 0.025). Those who were referred to and did not receive
treatment during the pandemic were 13.5% more than before the pandemic (p-value = 0.021).
There were also significant alterations in treatment outcomes, where 25.0% of patients had
changes in their treatment plans during the pandemic, compared with 13.5% before the pan-
demic (p-value = 0.034). A total of 22 (21.2%) patients had postponed treatment and 23.1%
missed appointments for various reasons during the pandemic, compared to 9.6% before the
pandemic, 12.5% (p-value = 0.021 and 0.015, respectively).
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3.4. Cox Regression Model

A Cox regression model to analyze risk factors for disease progression after finishing
the radiation therapy regimen is presented in Table 4 and Figure 2 in descending order of
hazard ratios. Patients with an advanced FIGO stage of cervical cancer had a 3.39 higher
likelihood of disease progression after radiotherapy (CI [2.06-4.21], p-value < 0.001), fol-
lowed by tumor size with an HR of 3.12 (CI [2.24-4.00], p-value < 0.001). The factors related
to the COVID-19 pandemic, postponed treatment and missed appointments, were also
identified as significant risk factors for cancer progression (HR =2.51 and HR = 2.24, re-
spectively). Other significant factors were the invasion of the vagina, response to treatment
at three months, and patient age.

Table 4. Risk factors for disease progression after finishing the radiation therapy regimen.

Risk Factors HR CI p-Value

FIGO stage 3.39 2.06-4.21 <0.001

Tumor size 3.12 2.24-4.00 <0.001

Invasion of vagina 2.58 1.82-3.73 <0.001
Postponed treatment 2.51 1.90-3.46 0.001
Missed appointments 2.24 1.18-3.53 0.001
Response to treatment at 3 months 1.66 1.09-2.52 0.014
Age 1.35 1.01-1.84 0.033

FIGO—International Federation of Gynecology and Obstetrics; HR—Hazard Ratio; CI—Confidence Interval.

FIGO stage
Tumor size

Invasion of vagina

Postponed treatment

Missed appointments

Response at 3 months

Age
. : ; : : .
HAZARD RATIO
el g

HE=1 HE=2 HE=3 HE=4

Figure 2. Graphical representation of risk factors for disease progression in patients with cervical
cancer undergoing radiation therapy. The likelihood of disease progression reported as hazard ratio
(HR) and confidence interval.

4. Discussion

In the current study, it was demonstrated in a retrospective fashion how the COVID-19
pandemic in Romania influenced cervical cancer diagnosis and management among cervical
cancer patients in the advanced and inoperable stages of the disease. These findings
corroborate most of the predictions and conjecture suggesting that many cancer cases were
missed throughout the ongoing pandemic, as previously observed in the entire population
of patients with cervical cancer from Romania during the pandemic [33]. Additionally,
we have considered that likely many patients skipped appointments or intentionally
delayed or intentionally denied treatment after having a low-stage cervical cancer diagnosis
that, although curable in an early phase, became inoperable, necessitating chemotherapy,
radiotherapy, or combined therapy. We discovered that the risk of cervical cancer presenting
for radiation treatment at a later phase than before the pandemic increased by almost 20%.

Radjiation therapy is critical in the management of cervical cancer. In the past twenty
years, radiation oncology technologies have advanced rapidly. Particularly, the use of
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combination immunotherapy with radiotherapy has significantly enhanced treatment
results and toxicity profiles for patients with cancer [34], and they are now regarded as
the gold standard in many nations, although are still not widely available in Romania.
Experimental perspectives include the addition of immunotherapy to chemoradiation
regimens or a move toward an even more individualized approach to treatment [35] with
the identification of risk factors and biomarkers that can be used to de-escalate or intensify
treatments based on the risk group of a particular patient.

A recently published meta-analysis of over 5000 patients determined that adjuvant
chemotherapy after radical hysterectomy may be an effective alternative to a combined reg-
imen of chemotherapy and radiotherapy for cervical cancer patients, particularly younger
women who wish to preserve their ovaries and prevent radiation damage to them. It sig-
nificantly decreased the risk of distant recurrence (OR = 0.67), and better rates of overall
survival (OR = 0.69), and disease-free survival rate (OR = 0.77) were related to adjuvant
treatment [36].

Our patients had similar toxicity profiles after radiation treatment, as reported by
other studies [37]. It was observed that among the forty-four patients who received a full
course of radiation therapy, 93.2% had a complete response. In general, the medication was
well tolerated, and toxicities were within tolerable limits; nevertheless, moderate-to-severe
toxicities were seen in the form of anemia and leucopenia. The most prevalent late toxicities
involved the small and large intestines. A total of 9.1% of patients had severe (grade 4) late
toxicities, including two cases of grade 4 bowel toxicity due to fistula development and
one instance of subacute intestinal occlusion. One patient had symptoms of grade 3 bowel
toxicity, while another exhibited grade 3 bladder toxicity. In our study, we observed that
63.4% of patients from the full cohort had anemia after radiation treatment, followed by
leucopenia in 61.0% of cases and skin toxicity in 51.4% of patients. The most common late
toxicity affected the intestines in 28.8% of cases.

The trends in cervical cancer outcomes in Romania might generally follow a negative
turn during and after the COVID-19 pandemic, as compared with the period before, de-
scribed by Furtunescu et al. [38]. Their 20-year epidemiological study indicated significant
variations in cervical cancer death rates between Romania and the European Union, as well
as within Romania. Despite a 13 percent drop in fatalities and a 25 percent reduction
in mortality over the previous two decades, the disparities continue to be rather large.
Romania maintains the top spot in the EU in terms of mortality rate, with a significant
disparity from the EU average. Despite a greater decline in rural mortality than urban
death, the rural-urban mortality disparity reached 24 percent of the national rate in 2019.
The same disparities can further deepen during the pandemic, as observed by our findings,
leaving a wider gap between Romania and other European countries within the same range.
However, with the implementation of the HPV vaccination campaign throughout the Eu-
ropean Union, and an increasing trend in its adoption in Romania [39], it is expected for
cervical cancer cases to plummet in the future, thus minimizing the impact of a pandemic
such as COVID-19.

The current study integrates critical data on the epidemiology, public health, and clin-
ical features of cervical cancer patients from Romania. However, it is limited by the
retrospective design relying on strong patient recordkeeping and the quality of data digi-
tally copied from paper records. Another limitation is the sample size that was restricted
by our hospital database; therefore, the current results might not confidently represent the
characteristics and outcomes of patients with cervical cancer from Romania during the
COVID-19 pandemic.

5. Conclusions

Although cervical cancer is not among the most common cancers, it is still likely that
many cases were undiagnosed during the COVID-19 pandemic, and failure to do so will
have long-lasting consequences if these patients are not discovered and treated promptly.
A comprehensive cervical cancer screening campaign is justified after the pandemic restric-
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tions are lifted, as well as for the other common cancers detectable by screening methods.
Future directions should focus on a prospective analysis and follow-up of existing patients
diagnosed during the COVID-19 pandemic to validate the forecasted predictions and
estimate with greater accuracy the pandemic effects on patients with cervical cancer.
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