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Abstract: Objective: The aim of our study was to perform a retrospective analysis of the volume of cervical
screening tests, the number of patients treated with an excision method, and the incidence of invasive and non-
invasive cervical during a pandemic and pre-pandemic period of 24 months. Results: There was a statistically
significant age difference between the two study periods, both by the average age of patients and by age group.
The mean difference was 32 years before the pandemic and 35 years during the pandemic (p-value >0.05). The
majority of patients presenting for investigations before and during the pandemic were in the 30-39-year-old
age group (31.95%, respectively; 34.2% (p-value = 0.003). The biggest patient loss ratio identified by age group
was in the 50-59 years: 14,53% in the pre-pandemic period and 9,1% in the pandemic period. In the pandemic
period, patients from rural areas presented in the clinical trial with a lower rate of 39.52% (83 patients) vs.
60.47% (127 patients) in urban areas. A higher percentage of patients experiencing cervicorrhagia as a clinical
manifestation in the pandemic period vs. the prepandemic period, with an increase in more severe lesions in
the pandemic period, has a statistical significance of 8% more newly diagnosed compared to the pre-pandemic
period. Conclusion: The addressability of the patients during the COVID period was not affected in a drastic
way in our study. We encountered a decrease in appointments in the age group 50-59 years and a decrease in
patients with rural residence. In our study, we found an increase in cervicorrhagia as a reason for consultation
in the pandemic period with a higher lesion degree, both on a pap smear and on a cervical biopsy.

Keywords: COVID-19; SARS-CoV-2; cancer diagnosis.; conization; cervical cancer; colposcopy;
dysplasia; biopsy

1. Introduction

Cervical cancer is the fourth most common type of cancer in the world after breast, colorectal,
and lung cancer. According to the GLOBOCAN (Global Cancer Statistics) report in 2020, there were
estimated 604,127 new cases and 341,831 deaths worldwide. In Europe, 58,169 new cases and 25,989
deaths were estimated in 2020 [1]. All countries are affected, but incidence and mortality are higher
in low- and middle-income countries, many of these countries do not have effective population-based
screening programmes [1-3].

© 2024 by the author(s). Distributed under a Creative Commons CC BY license.
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Worldwide, Cervical cancer remains the second most prevalent cause of mortality due to cancer
among women aged 20 to 39 [4].

In 2018, it was estimated that there were approximately 569,847 new cases of cervical cancer [5].
Studies have shown that cervical cancer can be a largely preventable disease [6] by screening
(particularly with HPV-based methods) and early detection by up to 80% [7] and with vaccination of
the population against the most oncogenic human papilloma virus (HPV) types [8] cervical cancer
can be eradicated [ 9].

The prevalence of cancer has shown a decline in developed nations, primarily due to lifestyle
modifications such as smoking cessation, enhanced screening methods, and improved treatment
options. However, low-income and developing countries have experienced a general rise in both
cancer mortality and incidence rates [10].

The state of this disease in Romania is quite concerning.According to the International Agency
for Research on Cancer, in 2020, In Romania, cervical cancer is the third most common type of cancer
in women, with a mortality rate of 11,23/100,000. Romania has the highest mortality rate for cervical
cancer in the EU. The average mortality rate in the EU from this type of cancer is 3.4 per 100,000
inhabitants, while in Romania, around 11 women per 100,000 die each year from this disease.[11]. Of
all cervical cancer cases diagnosed in the EU, 7.5% come from Romania, a rate three times higher than
the EU average.Romania occupied the second position in Europe (EU) after Montenegro [12].

Cervical cancer is a common condition, with the squamous variant slowly progressing over time
in most patients. The long time interval to advance a CIN 1 lesion to a CIN 3 lesion, the increased
frequency of cases, as well as the existence of an excision-type treatment that allows healing of the
initial stages, are arguments for regular cervical cancer screening.

The introduction of the Pap test in 1940 revolutionised the detection of morphological alterations
in the cervical epithelium, resulting in a notable decline in the occurrence and fatality rates of cervical
cancer in developed nations. In our times the Pap test remains the fundamental diagnostic tool in the
majority of contemporary screening programmes [13].

Because cervical precancer diagnosis and screening intensity have decreased as a result of the
COVID-19 pandemic, a new population of vulnerable women has emerged [1,14,15].

SARS-COV-19 infection this poses a serious threat to people with underlying chronic conditions,
including cancer. In the early stages of the COVID-19 pandemic there was a sharp decrease in the
detection of various types of cancer [16,17] with an increased proportion of cancer diagnoses at
advanced stages [18]. This negative effect was due to shortcomings in health systems, lack of
preparedness and resource availability, but also to the increased number of COVID-19 cases that the
demand for SARS-CoV-2 testing is competing with the ability to deliver HPV testing, [18]
compounded by a shortage of staff [19].

The aim of our study is to analyze the number of patients admitted with different types of
cervical dysplasia and the treatment applied for the lesions during two years before the pandemic
comparative with the period of SARS-CoV-2 pandemic .

2. Materials and Methods

The aim of this study is to compare the number of patients addressed for lesions caused by
different types of cervical dysplasia during the SARS-CoV-2 pandemic to the same time for the two
years before to the pandemic.

We collected data and compared the number of patients who underwent cervical cone biopsy in
the Department of Obstetrics and Gynecology of Timisoara Clinical Municipal Hospital cervical
cancer during pandemic and pre-pandemic periods. The inclusion criterion consisted in patients with
indication for conization during the selected period. We exluded patients with previous diagnosis of
cervical cancer that were hospitalized for radical surgical treatment. We performed a restrospective
analysis of the volume of cervical screening tests; number of patients infected with HPV; number of
patients treated with an excision method and incidence of invasive and non-invasive cervical lesions.

Depending on which layer was impacted, preneoplastic epithelial proliferative lesions were
classified.
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The patients included in this study were analyzed and centralized according to their
histopathology. The extirpated fragments were sent to the pathological anatomy laboratory for
histopathology. Lesion grades were determined by staining the fragments with hematoxylin-eosin.

The following parameters were studied to determine the study results:

- age and background;

- childbearing potential/menopausal status;
- presence/absence of cervicoragia;
- type of cervical atypical/lesions identified by Pap test;

- results of HPV molecular diagnostic tests (one or more strains and strains with high oncogenic
potential);

- number of patients that underwent colposcopies;
- number of dual staining tests;
- the dimensions of the conization specimen;

- patients who underwent concomitant endocervical biopsy by curetage

histopathological diagnosis;

The study was conducted according to the guidelines of the Declaration of Helsinki and
approved by the Ethical Committee of the Municipal Emergency Clinical Hospital of Timisoara Nr.
81/12.12.2022. This study is a retrospective one, and all patient data has been anonymized.

3. Results

In this descriptive, retrospective study conducted in the Obstetrics-Gynecology Clinic of the
Municipal Emergency Clinical Hospital of Timisoara, a number of 404 patients with indication for
conization admitted in the 01.04.2018 - 31.03.2022 time interval were included. The study was split
between a pre-pandemic two-year period and a pandemic two-year period. The pre-pandemic period
was considered to between 01.04.2018-31.03.2020 with 194 patients, while the pandemic period
included the time interval between 01.04.2020 and 31.03.2022 with 210 patients.

In the pre-pandemic period, according to Table 1. the highest proportion was observed in the
age group of females of reproductive potential, aged 30-39 in 31.95% (62 patients), generally causing
a multi-cause infertility problem such as sexually transmitted disease and pelvic inflammatory
disease sequelae. Immediately close to that are patients aged 40-49 years, in a proportion of 27.31%
(53 patients) in the perimenopausal period. The next age group with a significant percentage that
presented in the clinical situation ranged from 20-29 years, with a percentage of 22.16% (43 patients),
the age group of acquisition of sexually transmitted infections, including HPV. From the age of 50
years, the age from which cancer pathology generally begins, a gradual decrease in the percentages
is observed, in the following order: age group 50-59 years with a percentage of 14.43% (28 patients),
age group 60-69 years with a percentage of 3.60% (7 patients) and age group 70-79 years with a low
frequency of 0.51% (one patient).

do0i:10.20944/preprints202404.0371.v1
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Table 1. Patient distribution by age group.

Pre-pandemic period Pandemic period

Age (years) Number of patients Percent Number of patiemts Percent
20-29 22.16% 20.47%
31.95% 34.28%

27.31% 31.90%

50-59 14.43% 9.52%
60-69 3.60% 3.33%
70-79 0.51% 0.47%
Total  100% 100%

In Table 1 and Figure 1, in the pandemic period, patient distribution is observed in age groups
similar to the pre-pandemic period, namely: 30-39 years with a percentage of 34.28% (72 patients),
40-49 years with a percentage of 31.90% (67 patients), 20-29 years with a percentage of 20.47% (43
patients), 50-59 years with a percentage of 9.52% (20 patients), 6 0-69 years in 3.33% (7 patients) and
70-79 years with the lowest percentage, 0.47% (one patient).

Trendline per age

40.00%

34.28%
35.00%
30.00%
25.00%
20.00%
15.00%

10.00%

5.00%

0.00%

20-29 30-39 40-49 50-59 60-69 70-79

e Percent Pre-pandemic period e Percent pandemic period

Figure 1. Trendline per age of presentation of the patients in pre-pandemic period and in pandemic

period.

There was a statistically significant age difference between the two study periods, both by
average age of patients and by age group. The mean difference was 32  years before the pandemic
and 35 years during the pandemic (p-value >0.05).

The majority of patients presenting for investigations before and during the pandemic was in
the 30-39 years age group ( 31,95 % respectively, 34,2% p-value = 0.003). The biggest patient loss
ratio identified by age group was in the 50-59 years, 14,53% prepandemic and 9,1% in pandemic
period.

From Table 2 - 50.51% (98 patients) of rural patients are observed out of all patients who
presented in the clinic during the pre-pandemic period, compared with 49.48% (96 patients) in urban
patients.
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Table 2. Numerical and percentage distribution of patients by environment.

Pre-pandemic period Pandemic period
Environment of provenance Number of patients Percent Number of patients Percent
Urban 96 49.48% 127 60.46%
Rural 98 50.51% 83 39.52%
Total 194 100% 210 100%

Compared to the pre-pandemic period, a higher percentage of patients in urban settings of
60.47% (127 patients) in the pandemic period is observed in Table 2 and Figure 2. In the pandemic
period, patients from rural areas presented in the clinical trial with a lower rate of 39.52% (83
patients).

Distribution of patients based on location of origin
in pandemic period

® Urban

m Rural

Figure 2. Percent distribution of patients by environment in the pandemic period.

A higher percentage of patients experiencing cervicorrhagia as a clinical manifestation in the
pandemic period vs. the prepandemic period is observed based on Table 3 and Figure 3.
Cervicorrhagia was present pre-pandemic in 22.68% of patients (44 out of 194 patients) and during
pandemic in 27.61% of patients (58 out of 210 patients).

Table 3. Incidence of cervicorrhagia.

Pre-pandemic period Pandemic period
Number of patients Percent Number of patients Percent
Cervicorrhagia 44 22.68% 58 27.61%
Total 194 100% 210 100%
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Figure 3. Percent distribution of patients experiencing cervicorrhagia.

In the pre-pandemic period, Table 4 and Figure 4. show the high incidence of low-grade
intraepithelial lesions (L-SIL), with 16.06% (31 patients) diagnosed with this dysplastic change in the
cervical epithelium immediately followed by high-grade intraepithelial lesion (H-SIL) with 14.90%
(29 patients). In a lower number atypical squamous cell pap cytology was found, with more
frequent undetermined squamous atypia (ASC-US), which lends itself to differential diagnosis with
low-grade intraepithelial lesions (L-SIL), with a percentage of 4.63% ( 9 results). A percentage of
2.57% (5 patients) had squamous types that could not exclude an H-SIL lesion (ASC-H), for which
the differential diagnosis with H-SIL is made.

Table 4. Incidence of squamous cell abnormalities or lesions on Pap examination during the pre-

pandemic period.

L-SIL ASC-US | ASC-H | H-SIL | Total number of patients

Number of Cases 31 9 5 29 194

Percent of total patients 16.06% | 4.63% 2.57% | 14.90% 100%
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Figure 4. Percentage distribution of PAP test results over the two periods analyzed.

During the pandemic period, the high incidence of H-SIL lesions is seen according to Table 5
and Figure 4, with 17.14% (36 patients) having this result. The next lesion right after is L-SIL with
14.28% (30 patients) diagnosed. The percentage of patients with squamous disease is close between
the two categories in this class, namely 6.19% (13 patients) had ASC-US lesions and 6.66% (14
patients) had ASC-H results.

Table 5. Incidence of abnormalities or squamous cell lesions on Pap examination during the pandemic

period.
L-SIL | ASC-US | ASC-H | H-SIL | Total number of patients
Number of Cases 30 13 14 36 210
Percent of total patients 14.28% | 6.19% | 6.66% | 17.14% 100%

Based on the data observed analyzing the numerical and percent distribution of patients
undergoing colposcopic examination, a total of 12.88% of patients underwent diagnostic colposcopy
in the period prior to the pandemic, namely 25 out of 194 patients underwent diagnostic colposcopy
and, in the pandemic period, 9.04% of patients (19 out of 210 patients). Figure 5 shows a slightly
increased proportion of patients with colposcopy in pre-pandemic (12.88%) versus pandemic (9.04%).
Using the colposcopic examination, cervical lesions can be highlighted aceto-white and iodine-
negative, with different characteristics depending on the degree of the lesion.
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Figure 5. Percent distribution of patients with colposcopic examination performed in the two periods
of the study.

Dual immunocytochemical signal confirms cell cycle dysregulation caused by changes in the cell
genome and signals the potential for progression to a high grade cervical lesion. According to Table
6, a small fraction of 1.54% of patients (3 out of 194 patients) were tested prior to the pandemic for
cellular markers of infection (identification of double cytology p16 and Ki67). In a higher percentage
4.28% of patients (9 out of 210 patients) are observed to undergo dual staining (double
immunocytochemical staining) for detection of infection cellular markers in pandemic period.

Table 6. Numerical and percent distribution of patients who were immunohistochemically tested.

Dual staining tests | Total number of patients | Percent of total patients

Pre-pandemic period 3 194 1.54%

Pandemic period 9 210 4.28%

The number of individual tests for cervical cancer was significantly decreased during the
pandemic by the percentage of Pap smears, HPV tests, and colposcopies, but we noticed that the
CINtests increased. This is due to the attempt to manage noninvasively and without hospitalization
the lesions of the cervix in pandemic period , postponing the biopsy or conization of the cervix and
this has led to a delay in the diagnosis of certainty. From the data presented in Table 7 and Figure 6
on the numerical and percentage distribution of patients by prepandemic histopathology results, the
highest incidence is observed for CIN 1 lesion in 34.53% of 67 cases. The next commonly diagnosed
lesion, in 22.68% (44 patients), is the CIN 2 lesion. 9.79% is observed for CIN 3, corresponding to
severe dysplasia in 19 patients. In situ carcinoma (CIS) and invasive squamous cell carcinoma were
diagnosed in equal numbers, 12 patients, and an equal percentage, 6.18%. In a small percentage of
0.51% (one patient), epidermoid carcinoma G1, epidermoid carcinoma G3, keratinized multifocal
carcinoma were detected separately in the histopathology. G2 epidermal carcinoma was diagnosed
in 257% in 5 patients. For 16.49% representing 32 patients, the outcome of the specified
histopathologic examination was not found.
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Table 7. The numerical and percent distribution of patients by histopathology during the pre-
pandemic period.

Diagnostics Number of cases in pre-pandemic | Percentage of cases in pre-pandemic

CIN1 67 34.53%
CIN 2 44 22.68%

CIN3 19 9.79%

CIS 12 6.18%

INVASIVE CARCINOMA 12 6.18%
EPIDERMOID CARCINOMA G1 1 0.51%
EPIDERMOID CARCINOMA G2 5 2.57%
EPIDERMOID CARCINOMA G3 1 0.51%
KERATINIZED MULTIFOCAL CARCINOMA 1 0.51%
Result not specified 32 16.49%

Total 194 100%

Percent distribution of patients according to histopathology

40.00%
35.00%
30.00%
25.00%
20.00%
15.00%
10.00%
5.00%
0.00%

M Percentage of cases in

pre-pandemic .
M Percentage of cases in

pandemic

Figure 6. Percent distribution of patients by histopathology outcome in the pre-pandemic and
pandemic periods.

From the data observed in Figure 6 and Table 8 analyzing the numerical and percentage
distribution of patients by histopathology results in the pandemic period, the most frequently
diagnosed CIN 1 lesion is evident in 31.90% (67 patients). This is followed by CIN 2 with 19.52% (41
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patients) and CIN 3 with 13.33% (28 patients). The incidence of in situ carcinoma (CIS) and invasive
carcinoma is observed in close proportions, 7.14% (15 patients) and 8.52% (18 patients), respectively.
G3 epidermal carcinoma was present in 0.95% in 2 patients. A total of 18.57%, 39 patients had
unspecified histopathology.

Table 8. The numerical and percentage distribution of patients by pandemic period histopathology.

Diagnosis Number of cases in pandemic Percentage of cases in pandemic
CIN1 67 31.90%
CIN 2 41 19.52%
CIN 3 28 13.33%
CIS 15 7.14%
INVASIVE CARCINOMA 18 8.52%
EPIDERMOID CARCINOMA G1 0 0%
EPIDERMOID CARCINOMA G2 0 0%
EPIDERMOID CARCINOMA G3 2 0.95%
KERATINIZED MULTIFOCAL CARCINOMA 0 0%
Result not specified 39 18.57%
TOTAL 210 100%

Similar concerning findings were in the stage of cancers newly diagnosed, with a significant
difference in CIN 3, CIS, carcinom invaziv si G3 cancers of 8% more during the pandemic (Figure 7).

DIAGNOSIS OF CIN3 , CIS, INVASIV CARCINOMA, EPIDERMOID
CARCINOMA

35%
30%
25%
20%
15%
10%

5%

0%
Pre-pandemic period Pandemic period

Figure 7. Diference of newly diagnosed severe dysplasia/ cancers in pre-pandemic perios vs.
Pandemic period.
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4. Discussion

The primary impact of the COVID-19 pandemic appears to be a decrease in the number of
screening appoiments and diagnostic procedures resulting in delayed diagnosis and treatment of
cancer patients.

Prior studies have reported a significant decrease of 57.21% in the number of cases diagnosed
with high-grade dysplasia in the pandemic period, compared to our study where we observed a 8 %
increase in the diagnosis of high-grade dysplasia or CIS, invasive carcinoma in the pandemic period.
In a similar way the number of colposcopies performed were observed in both studies as decreasing
in the pandemic period compared to the pre-pandemic period [20].

Also, a considerable decrease in the number of cervical cancer screening tests and the number
of newly diagnosed patients with cervical cancer has been described in previous studies. Cervical
cancer investigations were significantly affected by a mean percent change of 49% in reduction of test
volume over the two pandemic years (p-value < 0.001) [21].

Similar findings were confirmed by a study taking place in Brazilia, Sao Paolo indicated that the
percent of cases positive for CIN-1 (p <0.0410) and CIN-3 (p < 0.0012) increased in 2020 and 2021 as
compared to 2019 levels [22],

A significant decrease in the quantity of pap smears, conizations and mammograms performed
since the start of the COVID-19 epidemic was noted in another study carried out by Mateus BO.
Duarte. In addition, stage I and II breast cancer adjuvant treatment presented a reduced realization
rate, whereas palliative treatment delivered for advanced cervical cancer increased [23 ].

To prevent the spread of COVID-19 and shift the medical resources in emergency areas
[20,24,25], lead to the cancellation of elective surgeries in all the hospitals [20,26]. WHO has
implemented new protocols to provide safety for patients and doctors, continuing to restrict surgical
interventions to emergencies only [20,27,28].

The last data from the nationwide Netherlands Cancer Registry showed that there was a notable
decrease in overall cancer diagnosis when compared to the pre-pandemic period year of 2020 [18,29].
Similar data have been reported for Denmark, Germany, Austria, Poland, the United States and the
United Kingdom [18,30-35].

The most concerning potential adverse effect of the disruption of cancer screening programs
could delay diagnosis of tumors, causing a shift to diagnosis at more advanced stages and fewer
treatment options, resulting in a worse prognosis [36,37,38] and an increase in future cancer
morbidity and mortality [36].

Because of a break in cervical screening service in the beginning of the pandemic four studies
show that they expect an increased diagnosis rate of advanced and invasive lesions of cervical cancer
and deaths in the upcoming years due the lack of hospitalizations of patients and implicitly by
decreasing curative surgical maneuvers [39-42].

The incidence of cervical cancer is expected to increase if compensatory screening programs are
not implemented as soon as posible to recover the diagnosis of all cases of cervical dysplasia omitted
during the pandemic period by non-testingin time. On the assumption that healthcare services will
not be able to increase the detection rate for cervical lesions to a level even higher that to previous
years, it will become difficult to lower the cervical cancer incidence. Therefore, there will be a delay
in the diagnosis of cervical cancer for women to undergo an examination (25-64 years) according to
standard international protocols [20,43].

A study by Smith et al. [44] suggests the number of diagnoses of cervical cancer will increase by
1.1-3.6% due to discontinuity of cervical cancer screening in 2020. In another study, Gupta et al. [45]
noted an increase of 2.52% to 3.80% in cervical cancer-related deaths with treatment delays ranging
from 9 weeks to 6 months while Kregting et al. [46] projected a twofold increase in deaths from
cervical cancer per 100 000 people in 10 years.

Davies et al. [47] estimated that in the next 3 years there will be a considerable increase in newly
diagnosed cases of cervical cancer.
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The WHO had demonstrated the need to increase spendings on prevention and screening test,
in particular in low financially country and this becomes even more urgent during postpandemic
times, when additional financial resources are required to cover the missing tests [36,48].

Another solution for effectiveness could be to prioritize those who are most likely to develop
cancer, such as women with a personal or family history of breast, ovarian, women with HIV
immunodeficiencies or women who have not been in screening for several years [36,49,50].

The systematic review of Ferrara et al. [51] conducted on seven studies observed reductions in
HPV vaccine uptake and coverage during COVID-19. Reports of cervical cancer screening and cancer
diagnostic activities have shown a major impact of the pandemic on access to screening services and
diagnostic procedures. All but one of the studies investigating the treatment of cervical cancer
reported changes in the number of women with cervical lesions receiving treatments, and delays and
discontinuations of treatment [51].

Also, in the context of the COVID-19 pandemic, HPV vaccination and routine immunization
services have presented significant disruptions with decreases in immunization coverage [51-53].

In our study the proportion of patients with diagnostic colposcopies was higher in the pre-
pandemic period, at 12.88%, but Tests for the identification of double cytological marker p16 and
Ki67 increased during the pandemic period, reaching 4.28%.

Also in our study we noticed The largest percentage of the dimension of the cuts is occupied by
the range 11-15 mm with a percentage of 51.02%, which is found in the pre-pandemic period,
followed by a percentage of 44.28% for the pieces of the cone between 5-10 mm in the pandemic
period.

Cervical cancer screening plays an important role worldwide in early diagnosis and high rates
of cervical cancer cure. However, the COVID-19 pandemic required several drastic measures to halt
the spread of the new coronavirus SARS-CoV-2, limiting access to non-invasive and invasive
investigations essential for cervical cancer diagnosis.

Several limitations of the current study include its single-center design and the availability of
data from patient records. Data collected from a single site may not be typical of the overall Romanian
population, as patient background factors might vary significantly across the nation.

Careful monitoring of the downstream impacts of COVID-19-related service disruptions on
cervical pre-cancer and cancer outcomes will be critical to assisting service providers in planning and
mitigating negative implications. Based on these findings, we predict similar future outcomes in our
area, and future priority measures for catch-up should be developed to balance potential resource
constraints with clinical demands.

5. Conclusions

Cervical cancer is a malignant neoplasia with high preventive potential, with national screening
programs playing an important role. The COVID-19 pandemic has imposed a number of restrictions
in order to be able to mitigate the spread of SARS-CoV-2 with disruption of screening programs and
medical checks. However, the addressability of the patients was not affected in a drastic way in our
study.

In our study, we found an increase in cervicoragy as reason for consultation in the pandemic
period. Also we encountered a decrease of appoiments in the age group 50-59 years and a decrese in
patients with rural residence. A higher lesion degree, both on Pap smear and on cervical biopsy were
found in the pandemic period in our study.

Therefore, the COVID pandemic has shown a negative impact in certain population subgroups,
more vulnerable to cervical cancer, but no decrease in the number of cervical cone biopsies in our
study. Though the data interpretation is limited by the regional variations in the population, our
findings are important in highlighting the most susceptible patients that should be targeted by
screening in a pandemic setting.

Given the sad probability of future pandemics caused by viral or other outbreaks, primary health
care must provide appropriate coverage of people even during times of crisis by taking the essential
procedures [36].
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Public health measures should concentrate on improving infrastructure and resilience, as well
as including goals and objectives to assist sustain cancer prevention and treatment services during
and after calamities [54].
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