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Abstract

Objectives: Since being declared a global pandemic, the SARS-CoV-2 virus had a significant impact on the entire globe. The
pandemic has placed a heavy burden on healthcare systems worldwide, and cancer patients are particularly prone. Despite
the fact that initial international reports suggest delays in breast cancer (BC) diagnosis and screening programs, the Egyptian
context requires additional research on this topic. To examine whether COVID-19 has changed the pattern of disease
presentation before and after the pandemic, focusing on the tumor, node, and metastasis (TNM) staging of the disease at the
initial presentation
Methods: This single-center, retrospective study of female BC patients initially diagnosed at Baheya Foundation was
conducted during the following time frames: from Jan 2019 to Jan 2020 (Pre COVID-19 cohort) and from Mar 2020 to Mar
2021 (post–COVID-19 cohort). We compared the two cohorts in terms of clinical characteristics, tumor characteristics,
and the number of days from presentation to treatment. Our primary endpoint was the difference in the TNM stage of BC
at the initial presentation.
Results: This analysis included 710 BC patients, 350 from the pre-COVID cohort and 360 from the post-COVID group.
We detected a 27.9% increase in late-stage BC (stages III-IV) in the post-pandemic cohort compared to the pre-pandemic
(60.1% vs. 47%, p < 0.001). The time from diagnosis to commencement of treatment was significantly longer (28.34 ±
18.845 vs 36.04 ± 23.641 days, p < 0.001) in the post-COVID cohort (mean difference = 7.702, 95% CI 4.54–10.85, p <
0.001). A higher percentage of patients in the post-pandemic cohort received systemic neoadjuvant therapy (p-value for
Exact’s test for all treatment options = 0.001).
Conclusions: The number of patients requiring systemic neoadjuvant chemotherapy increased dramatically in the post-
pandemic group with advanced stages of BC at presentation. This study highlights the need for proper management of
cancer patients during any future pandemic.
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Introduction

In December 2019, the first cases of severe acute respi-
ratory syndrome coronavirus 2 (SARS-Cov2) were iden-
tified in Wuhan, China, which resulted in a pandemic and a
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global health crisis.1 Shortly after, Egypt announced the
first confirmed case of SARS-Cov2 in February 2020. In
the subsequent 3 months, 10,000 cases were reported.2

However, the disease burden at the time may have been
underestimated. A study by Tuite et al. estimated a sig-
nificantly higher number of cases based on the number of
exported cases from Egypt at the time.3

Intuitively, the pandemic was expected to place a heavy
burden on healthcare systems worldwide, with conserva-
tive estimates predicting that the US healthcare system
would be overwhelmed by the pandemic’s healthcare
demands.4–6 Furthermore, the pandemic severely affected
healthcare workers, leading to more decline in healthcare
availability.7 As a high-risk group for hospitalization, in-
vasive ventilation, and death following infection, cancer
patients were not immune to the effects of the pandemic.8

COVID-19 has also affected cancer patients regarding the
availability of healthcare access, as screenings, diagnosis,
and commencement of treatment in specialized centers
were affected by the pandemic.9,10

The pandemic has significantly impacted the BC patient
population with a decrease in screening programs and
demanding access to healthcare facilities, leading to a
decline in diagnosis and a shift in disease stage distribution
at presentation.9,11,12 The number of patients screened by
the majority of active cancer screening programs, including
BC screening, decreased during the pandemic,11 as a study
by London et al. found a dramatic decline in BC screening
by 89.2%.6 In a subsequent study conducted in Portugal, the
number of patients with advanced forms of BC who were
admitted for the first time decreased by 40%.12 Another
multi-institutional study found a decrease in BC screenings
and diagnosis during the COVID-19 pandemic with a
change in disease staging distribution, with more patients
diagnosed with stage IIB and IV during the pandemic.13

As the impact of the pandemic on breast cancer patients
in Egypt is currently unknown, our study aims to identify
and quantify the changes posed by COVID-19 on BC in
terms of the stage at first presentation, diagnostic delays,
and the commencement of treatment in our Breast Cancer
Center “Baheya Foundation for Early Detection and
Treatment of Breast Cancer.” Baheya Foundation provides
free services to BC patients. Since its opening in 2015,
Baheya’s healthcare services have been provided to
212,985 patients. To our knowledge, this is the first study to
assess the impact of the COVID-19 pandemic on Egyptian
BC patients and their accessibility to healthcare services.

Methods

Study design and setting

The current study is a single-center retrospective chart
review of newly diagnosed BC patients. To evaluate the

effects of the COVID-19 pandemic on BC patients, we
reviewed the charts of two randomly selected patient co-
horts. Data included patients who visited the center the year
before the announcement of the pandemic, from January
2019 to January 2020 (pre–COVID-19 cohort), and pa-
tients who visited the center the year after the announce-
ment of the pandemic, from March 2020 to March 2021
(post–COVID-19 cohort).

This study was approved by the Institutional Review
Board (IRB) at the Baheya foundation, which is a non-
profitable BC center based in Giza, Egypt. It provides
complete care for BC patients, including screening, di-
agnosis, and treatment, both medical and surgical. This
manuscript was written and revised in accordance with the
Strengthening the Reporting of Observational Studies in
Epidemiology (STROBE) guidelines by Enhancing the
Quality and Transparency of Health Research (EQUA-
TOR) Network.

Study objectives
· The primary objective

To compare the anatomical TNM stage of BC on
initial presentation between the two cohorts. The
early-stage disease was defined as stages 0, I, and II.
The late-stage disease was defined as stages III and
IV. Staging of BC was done according to the 8th

edition of the Union of international cancer control
(UICC) TNM classification of malignant tumors.14

· Secondary objectives

(a) To compare the duration of the diagnostic pro-
cess between the two cohorts, determined by the
number of days from the date of the first pre-
sentation to the date of complete pathological
diagnosis, including immunohistochemistry
(IHC) tests.

(b) To compare the waiting time for treatment be-
tween the two cohorts, determined by the number
of days from the date of complete diagnosis to
the date of commencement of the planned
treatment regimen, whether it was surgical or
non-surgical.

Sample size calculation

It is essential to guarantee that statistically significant re-
sults have clinically relevant outcomes. Consistent with the
current study’s scope, a recent single-center study by
Shohdy et al. on 368 Egyptian BC patients found the T3–
T4 clinical tumor stage to represent a total of 58% of this
cohort.15 The study by Borksy et al. also reported a 10%
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increase in advanced BC cases during the COVID-19
pandemic.16 Separate calculations were performed for
each study interval (pre- and post-pandemic), and then the
total number of cases was considered. The following
formula was used:

N ¼ Z2pð1� pÞ
d2

where N is the number of subjects considered for analysis,
Z is the Z-score, and we consider Z-score for a 95%
confidence interval, which equals 1.96. p is the proportion
related to the variable of interest (here, we consider the
percentage of clinical T3-T4 stages among overall pa-
tients). d represents the precision or margin of error. Here,
we consider a d value of 0.05.

For the first sample (N1):

N1 ¼ ð1:96Þ2*0:58ð1� 0:58Þ
ð0:05Þ2 ¼ 374

For the second sample (N2), we assume a total increase
of 10%:

N2 ¼ ð1:96Þ2*0:68 ð1� 0:68Þ
ð0:05Þ2 ¼ 334

Total sample size (NT):

NT ¼ N1 þ N2 ¼ 374þ 334 ¼ 708

Patient selection

All malignant cases treated in Baheya undergo a pre-
treatment assessment to assess their TNM stage, meta-
static status, heart condition, organ function, and status in
order to have a baseline profile and choose a treatment
modality. This assessment includes: bilateral ultrasound
(U/S) scan, breast mammography, U/S guided biopsy from
the suspicious lesion (true cut or fine cut), BC hormone
receptor and HER2 Status, computed tomography (CT) of
the chest, abdomen, and pelvis with contrast, complete
blood count (CBC), echocardiography, kidney function
tests (KFTs), liver function tests (LFTs), and coagulation
profile. According to the patient’s history and clinical
condition, other circumstantial tests include bone scintig-
raphy (bone scan), Dual-energy X-ray absorptiometry
(DEXA) scan, MRI brain with contrast, pelvic abdominal
U/S, and venous duplex ultrasound.

The patient’s cycle in our hospital begins with screening
by the Oncology Surgery Clinic, then referral to the Ra-
diology Department, followed by a referral to the Medical
Oncology Clinic if malignancy is confirmed after per-
forming the above assessment or to be managed in the

surgery clinic if it is a benign case or a case with no current
abnormality. Few patients are referred directly from outside
our center to our oncology clinic to start or continue their
treatment for several reasons. Therefore, there were some
data missing in their medical history.

We collected data from the archive of the Medical
Oncology Clinic, where most of the patients referred there
have already undergone their initial assessment, and all the
data required for our study would be present—followed by
categorization of data into two groups: pre–COVID-19 and
post–COVID-19 groups. Finally, patients were randomly
selected using a random number generator. We searched for
the patients using the medical record number (MRN).

After reviewing the charts, we included patients who
were first-time presenters diagnosed with BC at our center.
While patients with any of the following criteria were
excluded from the study:

· Known case of breast cancer.
· Concomitant malignancy.
· Insufficient data for dropped-out patients.

Data collection

Data were collected during the period from 28/4/2022 to
19/5/2022. Using the Baheya foundation’s EMR, we
extracted the following data for all the patients.

· Demographic data included age, city of residence,
and the number of offspring.

· Clinical data included menopausal status, body mass
index (BMI), history of chronic diseases (diabetes
mellitus (DM), hypertension (HTN), cardiac mor-
bidities, others), family history of BC, the date of the
first presentation, performance status score (PS)17 at
presentation, type of the treatment assigned to the
patient, and the date of treatment initiation.

· Imaging data included Breast Imaging Reporting and
Data System score (BIRADS)18,19 and clinical TNM
for patients initially assigned to medical treatment.

· Laboratory data included the date of complete
pathological diagnosis, type, grade, hormonal re-
ceptors status (HR), human epidermal growth factor
receptor-2 (HER-2) status of the tumor, and patho-
logical TNM for patients initially assigned to sur-
gical treatment.

HR status was determined by the percentage of nuclear
staining of estrogen and progesterone receptors, with more
than 1% considered positive. HER-2 status was determined
by the degree of amplification on IHC, with 3 + considered
positive. Silver stain in situ hybridization (SISH)20–22 was
used in case the IHC result was inconclusive for the HER-2
status. Tumors were further subtyped according to the
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receptor status into Luminal HER-2 negative (HR+/HER-2-),
Luminal HER-2 positive (HR+/HER-2+), HER-2+ (HR-/
HER-2+), and Triple negative (HR-/HER-2-).

Statistical analysis

Data entry was done through Microsoft EXCEL. Baseline
characteristics of the patients were described as absolute
and relative frequencies and then compared using the Chi
Squared test with asymptotic or exact significance as ap-
propriate. Continuous variables were expressed as mean ±
standard deviation to appreciate variability within the data.
Analysis of continuous variables was done using the un-
paired t-test. All data were analyzed using IBM SPSSTM 26
(SPSS, Chicago, IL) edition. Results with a p-value less
than 0.05 were considered statistically significant.

Results

The multi-disciplinary team (MDT) at Baheya foundation
discussed 2162 BC cases in 2020 compared to 1744 in 2019,
with an increase of 23.96%. Out of these patient populations,
we sampled 350 patients representing the pre–COVID-19
period and 360 patients representing the post–COVID-19
period. The sociodemographic characteristics, baseline co-
morbidities, presenting symptoms, and PS score at the pre-
sentation of these patients’ samples are illustrated in Table 1.

A total of 217 patients presented with a late-stage
disease in the post–COVID-19 cohort compared to 164
patients pre-COVID-19 (60.1% vs. 47%, p < 0.001), with
an increase of 27.9%. Tumors were larger at initial diag-
nosis in the post–COVID-19 cohort compared to pre-
COVID-19, with larger tumors (T3, T4) comprising
(46.4%) of the sample vs. (34.1%) pre-COVID-19 (OR
1.671, 95% CI 1.232–2.265). Table 2 depicts the difference
between early versus late stage at presentation and tumor
size (T stage) between the pre and post–COVID-19 pe-
riods. A visual comparison of the difference in TNM stage
between the two groups is demonstrated in Figure 1.

There were an increase in node-positive disease post–
COVID-19 (76%) vs. (67%) pre-COVID-19 (OR 1.561,
95% CI 1.122–2.172), which was statistically significant
(p-value 0.001). The complete tumor characteristics, in-
cluding laterality, histopathological type, grade, TNM
classifications, anatomical staging, and luminal types, are
illustrated in Table 3.

We used two healthcare access delay metrics1; time from
presentation to complete diagnosis and time from complete
diagnosis to commencement of treatment, and a third
metric combining the two (time from presentation to
commencement of treatment) to represent the effect of the
COVID-19 pandemic on the whole logistic process of
healthcare access to BC patients. The time to diagnosis was

Table 1. Baseline clinical and laboratory features of the studied
patients.2

Pre COVID-19
n = 350 (%)

Post COVID-19
n = 360 (%)

p
value3

Age 55.87 ± 12.055 55.38 ± 11.877 0.585
BMI 34.96 ± 10.792 36.19 ± 10.093 0.119
DM
• Yes 100 (28.8%) 95 (26.4%) 0.47
• No 247 (71.2%) 265 (73.6%)
HTN
• Yes 129 (37.07%) 134 (37.22%) 0.966
• No 219 (62.9%) 226 (62.8%)
Cardiac morbidities
• Yes 44 (12.72%) 34 (9.44%) 0.22
• No 302 (87.3%) 326 (90.6%)
Other comorbidities
• Bronchial asthma 15 (4.3%) 9 (2.5%) 0.436
• CKD 8 (2.3%) 5 (1.4%)
• Hematological
disease

1 (0.3%) 0 (0.0%)

• Immune
suppressed

1 (0.3%) 3 (0.8%)

• Liver disease 14 (4%) 9 (2.5%)
Post-menopausal
• Yes 200 (58%) 204 (57.5%) 0.892
• No 145 (42%) 151 (42.5%)
Family history of BC
• Yes 87 (26.5%) 77 (23.3%) 0.333
• No 241 (73.5%) 254 (76.7%)
Residency
• Greater Cairo
area4

283 (80.9%) 282 (78.3%)

• Outside greater
Cairo area

49 (14%) 77 (21.4%)

• Unrecorded 18 (5.1%) 1 (0.3%)
Presenting symptom
• Breast mass 251 (71.7%) 259 (72%)
• Breast and axillary
mass

28 (8%) 10 (2.8%)

• Axillary mass 7 (2%) 12 (3.3%)
• Breast mass and
nipple retraction

12 (3.4%) 14 (3.9%)

• Breast mass and
discharge

2 (0.6%) 1 (0.3%)

• Mastalgia 9 (2.6%) 14 (3.9%)
• Nipple retraction 17 (4.8%) 7 (1.9%)
• Nipple discharge 2 (0.6%) 0
• Nipple redness 7 (2%) 3 (0.8%)
• Unrecorded 15 (4.3%) 40 (11.1%)
PS score
• 0 1 (0.3%) 6 (1.7%) 0.263
• 1 287 (84.4%) 283 (81.1%)
• 2 40 (11.8%) 41 (11.7%)
• 3 11 (3.2%) 18 (5.2%)
• 4 1 (0.3%) 1 (0.3%)
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shorter during the COVID-19 pandemic, with a mean
difference of 1.108 days (95% CI �0.305–2.52). The
difference was not statistically significant. The time from
diagnosis to commencement of treatment was significantly
longer in the post–COVID-19 period, with a mean dif-
ference of 7.702 (95% CI 4.54–10.85, p-value <0.001).
Consequently, the whole process was significantly longer
during the post–COVID-19 pandemic, with amean difference
of 6.594 (95% CI 3.182–10.006, p-value <0.001). Table 4
displays the delay metrics mentioned. Table 5 demonstrates a
33.8% increase in the frequency of neoadjuvant therapy in the
post–COVID-19 cohort, representing a change in the type of
initial treatment received by patients.

Discussion

This retrospective chart review examined the records of
710 BC patients treated in our tertiary center. We observed
a 27.9% increase in late-stage BC at the initial presentation
in the post–COVID-19 cohort (60.1% of the total cases)
compared to the pre–COVID-19 cohort (47%). This
change was driven mainly by larger tumor sizes (T3-T4) in

the post-pandemic cohort compared to the pre-pandemic
cohort (46.4% vs. 34.1%, OR 1.671, CI 1.232–2.265), by a
higher percentage of node-positive disease (76% vs. 67%,
OR 1.561, CI: 1.122–2.172) and upstaging of the nodal
disease. In contrast, distant metastasis played no role in this
progression (13.1% vs. 13.4%, p-value = 0.912).

It should be noted that HER-2 Neu enriched patients are
of minimal presentation in this study as they are not within
the treatment scope of Baheya Charity Women’s Cancer
Hospital due to the limited resource available. Most of
these patients are being treated in either a government-
funded public hospital or in a private practice based on the
patient’s own expenses.

COVID-19 has significantly affected the medical
community, including BC patients, resulting in delayed
screening and diagnoses,23 more advanced diseases,24 and
less predicted survival.25 Many of these effects are well
documented in countries that follow a screen-based para-
digm for early detection and treatment. The situation is
vastly different when considering pandemic effects in a
context with limited resources and a symptom-based
paradigm. This paradigm can exacerbate the delays

Table 2. Disease stage and Tumor size at presentation.5

Pre COVID-19 (%) Post COVID-19 (%) p value6

Disease stage
• Early stage (I, II) 186 (53.1%) 143 (39.7%) <0.001
• Late stage (III, IV) 164 (47%) 217 (60.1%)
Tumor size at presentation
• Small tumors (Tis, T1, T2) 228 (65.9%) 192 (53.6%) 0.001
• Large tumors (T3, T4) 118 (34.1%) 166 (46.4%)

Figure 1. Bar chart of anatomical stages frequencies pre and post COVID-19.
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Table 3. Tumor characteristics: histopathological type, grade, laterality, TNM classifications, anatomical staging, and luminal types.7

Tumor characteristics Pre COVID-19 (%) Post COVID-19 (%) p value8

Type
• Invasive ductal carcinoma (NST) 262 (74.9%) 281 (78%) 0.079
• Invasive lobular carcinoma 42 (12%) 29 (8%)
• Mixed tumor 12 (3.4%) 21 (5.8%)
• Mucinous tumor 12 (3.4%) 4 (1.1%)
• Invasive papillary carcinoma 5 (1.4%) 5 (1.4%)
• Ductal carcinoma in situ (DCIS) 6 (1.7%) 2 (0.6%)
• Invasive Cribriform carcinoma 4 (1.1%) 3 (0.8%)
• Medullary carcinoma 2 (0.6%) 2 (0.6%)
• Metaplastic carcinoma 1 (0.3%) 4 (1.1%)
• Others 4 (1.1%) 10 (2.8%)
T classification 346/358
• Tis 8 (2.3%) 2 (0.6%) 0.004
• T1 82 (23.7%) 71 (19.8%)
• T2 138 (39.9%) 119 (33.2%)
• T3 44 (12.7%) 73 (20.4%)
• T4 74 (21.4%) 93 (26%)
N classification 345/358
• N0 114 (33%) 86 (24%) 0.001
• N1 129 (37.4%) 124 (34.6%)
• N2 74 (21.5%) 89 (24.9%)
• N3 28 (8.1%) 59 (16.5%)
M classification
• M0 303 (86.6%) 313 (86.9%) 0.883
• M1 47 (13.4%) 47 (13.1%)
Grade
• 1 47 (13.5%) 19 (5.3%) <0.001
• 2 243 (69.4%) 261 (72.5%)
• 3 60 (17.1%) 80 (22.2%)
Luminal type
• Luminal HER-2 negative 309 (89.9%) 331 (92.4%) 0.006
• Luminal HER-2 positive 21 (6.1%) 10 (2.8%)
• Triple Neg 12 (3.5%) 10 (2.8%)
• HER-2 Neu enriched 2 (0.5%) 7 (2%)
TNM anatomical stage349/358
• 0 8 (2.3%) 2 (0.6%) 0.009
• I 52 (14.8%) 37 (10.3%)
• IIA 64 (18.3%) 61 (17%)
• IIB 61 (17.5%) 43 (12%)
• IIIA 53 (15.2%) 70 (19.6%)
• IIIB 45 (13%) 68 (19%)
• IIIC 19 (5.4%) 30 (8.4%)
• IV 47 (13.5%) 47 (13.1%)
Laterality
• Bilateral 10 (2.9%) 12 (3.3%) 0.624
• Left sided tumor 174 (49.7%) 190 (52.8%)
• Right sided tumor 166 (47.4%) 158 (43.9%)
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caused by the emerging pandemic, which has a negative
impact on patient outcomes.

Many studies discussed the changes in staging trends
before and after the pandemic.12,26–28 A study conducted in
the United Kingdom by Borsky et al. reported an increase
in node-positive disease on presentation in 2020 compared
to 2019 (36.2% vs. 23.6%, p = 0.0063), an increase in
metastatic disease at presentation (8.0% vs. 2.9%, p =
0.0295) and increased in median UICC TNM stage at
detection from 1b to 2a (p = 0.0184). Conversely, a Turkish
study by Kara et al. did not find any statistically significant
differences in tumor size, nodal involvement, or overall
TNM stage.28 An Italian study also reported a decrease in
stage III & IV BC from 13.1% in 2019 to 12.1% in 2020.29

In the same study, percentage of surgeries decreased from
30% to 21%, while neoadjuvant chemotherapy increased
from 19% to 22%. Another Portuguese study by Simao
et al. found a statistically significant increase in the number
of patients admitted with metastatic disease at presentation
requiring systemic therapy (28.9% vs. 13.6%, p = 0.003).27

Our patients were comparable in terms of age, BMI, and
baseline comorbidities. Due to the lack of data, the use of a
validated comorbidity prognostic index such as the
“Charlson Comorbidity Index” was not possible. Notably,
the BMI values for both groups were high (34.96 ± 10.79 vs
36.19 ± 10.09, p = 0.119). Egypt ranks 18th on the list of
countries with the highest prevalence of obesity30 and
carries one of the highest household double burdens of
malnutrition (DBM).31 However, these results should be
interpreted with caution because we could not record BMI
at the time of diagnosis. Due to the advanced diagnosis
stage, many patients received either neoadjuvant or adju-
vant chemotherapy. Post-chemotherapy weight gain is a

well-documented complication32,33; weight at diagnosis
may be significantly lower than previously recorded.

There were differences in tumor characteristics between
pre- and post–COVID-19 cohorts. Only 5.3% of patients in
the post-pandemic cohort had Grade I tumors, compared
with 13.4% in the pre-pandemic cohort (p-value <0.001).
We also classified tumors into Luminal HER-2 negative,
Luminal HER-2 positive, HER-2 enriched, and triple-
negative BC, as Ki-67 testing is not routinely incorpo-
rated in our center guidelines. Most cases were Luminal
HER-2 negative (89.92% in 2019 vs 92.45% in 2020, p-
value = 0.2201). Multiple factors, including but not limited
to age, years of hormone therapy use, age at menarche, and
time between menarche and first full-term birth, determine
hormone receptor status.27,34 However, these factors are
beyond the scope of our investigation.

No significant difference was found between pro-and
post–COVID-19 cohorts regarding the metastatic status.
However, a significant increase in N2 (21.5%–24.9%) andN3
(8.1%–16.5%) was established. This change can be attributed
to the delay in diagnosis caused by the pandemic. However,
further future investigations are required to investigate the
disparity between the metastatic and nodal status.

We did not find a statistically significant difference in
time to complete diagnosis (mean difference = 1.108, 95%
CI -0.305–2.52), primarily due to the successful reallo-
cation of resources, which was accomplished by mandating
that all new patients schedule an appointment in advance.
During this process, a call center agent would triage the
patients using a predefined questionnaire assessing their
risk for active malignant disease and clinical condition. The
high-risk or clinically debilitated patients were given the 1-
week accelerated admission pathway. On average, others

Table 4. Delay metrics: time from presentation to diagnosis, time from diagnosis to treatment, and time from presentation to
treatment.

Delay metrics9 Pre COVID-19 Post COVID-19 p value10

Time from presentation to diagnosis 8.98 ± 10.559 7.87 ± 8.533 0.124
Time from diagnosis to treatment 28.34 ± 18.845 36.04 ± 23.641 <0.001
Time from presentation to treatment 37.32 ± 21.405 43.91 ± 24.733 <0.001

Table 5. Type of initial treatment received.11

Type of initial treatment Pre COVID-19 Post COVID-19 p value12

Breast conservative surgery 88 (25.1%) 70 (19.5%) 0.001
Simple mastectomy 115 (32.9%) 94 (26.2%)
Neoadjuvant therapy 98 (28%) 152 (42.3%)
Palliative therapy 49 (14%) 43 (12%)
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would be added to the regular pathway, in which they
would have an appointment within 1 month of their phone
call. Additionally, current patients were triaged at our re-
ception unit according to their clinical condition and new
complaints. They were also surveyed for any upper re-
spiratory tract infection (URTI) within the past 2 weeks and
would be required to undergo a COVID-19 antigen test or
CT chest (before the previous test was established). As a
resource-limited center in a developing country, screening
all patients, regardless of the presence of URTI symptoms,
was financially challenging.

Telemedicine is a trending concept due to its efficacy in
saving resources, time and effort; especially during
COVID-19 pandemic.35 An Italian study by Tari et al.
reported modifications done during the pandemic in a
breast cancer unit, including a telephone questionnaire to
exclude COVID-19 symptoms, triaging the patients ac-
cording to their clinical condition and rescheduling con-
firmed or suspected COVID-19 cases.36 In our center, a
hotline was established with over-the-hour availability
designated to our current patients receiving chemotherapy,
hormonal therapy, or immunotherapy. All medical oncol-
ogy specialists were taking turns responding to inquiries
received by this hotline by personally talking to the patients
while accessing their EMR to review their medical history
and current management status before consulting the pa-
tients and prescribing medications or requesting urgent
presentation to our center if an emergency was suspected.
A separate hotline was established for patients receiving
hormonal treatment. The medical oncology specialists
created a second schedule in which they would call these
patients, inquire about their current clinical condition, and
extend their hormonal treatment if there was no anomaly.
Then, the Baheya Foundation made an agreement with a
shipping company to ship the new dosage of hormonal
treatment to these patients in order to prevent unnecessary
visits to our facility, which could increase their risk of
contracting COVID-19.

In contrast, waiting time between complete diagnosis
and treatment increased between post–COVID-19 and pre–
COVID-19 cohorts (mean difference = 7.7, 95% CI 4.55–
10.86). This led to an increased overall process from patient
presentation to commencement of the treatment (mean
difference = 6.59, 95% CI 3.19–9.99). Many factors
contribute to these delays relating to participants’ difficulty
accessing the service, disruptions in supply chains related
to personnel shortages, equipment maintenance, and
modification of treatment regimens. It was difficult to re-
serve surgical rooms in the initial phase following the
declaration of a pandemic state of emergency. After
COVID-19, many aspects of emergency and elective care
changed globally. According to a Finnish study by Ui-
monen et al., there was an 8% increase in waiting times in
2020 (from 85.8 days in 2019 to 92.6 in 2020).

Furthermore, elective surgeries decreased rapidly in the
initial phase of the pandemic.37 Delaying radiotherapy
(RT) and chemotherapy is linked to worse outcomes in
terms of locoregional control and overall survival,35,36

according to research on breast cancer and other
malignancies.38,39 Moreover, it adds another burden: a
decline in quality of life due to fear of cancer progression or
recurrence.40

It is essential to monitor the effects of the pandemic on
Low- and Middle-Income Countries (LMICs), as cultural
differences affect how the double burden of disease and
pandemics are received. As stated by the Institute of
Medicine (IOM), the environment changes health behav-
iors by “shaping norms, enforcing patterns of social con-
trol, providing or not providing environmental
opportunities to engage in particular behaviors, reducing or
producing stress, and placing constraints on individual
choice.”41 In the following years, pandemics will continue
to evolve, driven mainly by climate changes and land use
changes, which will facilitate viral circulation between
areas that were geographically isolated.42

Limitations

This study has multiple limitations being a retrospective
analysis, and it bears limitations inherent in its designs. As
this study was conducted at a single tertiary center, it has
both advantages and disadvantages. In pre- and post-
COVID cohorts, inter-rater variability and homogeneous
decision-making processes are ensured. However, as a
peculiar pattern of referral and expertise exists, cases at our
center may be more advanced than the average Egyptian
BC patients, with a more comorbidity profile and higher
burden of diseases. Amulti-centric study is needed to refine
and generalize the results. We excluded patients who did
not complete their treatment and those who did not have
complete records. Patients’ drop-out is not unbiased. We
tried to minimize the unavoidable selection bias by
matching pre and post-groups at their baseline character-
istics, including age, BMI, and comorbidities. In addition,
we ensured that the patients were staged pre/post–COVID-19
using the same radiological guidelines for TNM. Moreover,
subjects were chosen by simple random sampling technique
with a narrow time span between the two cohorts to reduce
the effects of the trend.

Conclusion

During the post–COVID-19 period, the prevalence of late-
stage BC disease increased dramatically in comparison to
the pre–COVID-19 era. The number of surgeries decreased
with an increase in patients requiring neoadjuvant che-
motherapy. In the post-pandemic cohort, the interval
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between a conclusive diagnosis and the commencement of
treatment was higher.
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23. İlgün AS and Özmen V. The impact of the COVID-19
pandemic on breast cancer patients. Euro J Breast Health
2021; 18(1): 85–90.

24. Eijkelboom AH, de Munck L, Vrancken Peeters M, et al.
Impact of the COVID-19 pandemic on diagnosis, stage, and
initial treatment of breast cancer in the Netherlands: a
population-based study. J Hematol Oncol 2021; 14(1): 64.

25. Alagoz O, Lowry KP, Kurian AW, et al. Impact of the
COVID-19 pandemic on breast cancer mortality in the US:
estimates from collaborative simulation modeling. J Natl
Cancer Inst 2021; 113(11): 1484–1494.

26. Tari D, Santonastaso R and Pinto F. Consequences of the
impact of Covid-19 pandemic on breast cancer at a single
Italian Institution. Exploration of Targeted Anti-tumor
Therapy. Exploration Targeted Anti-tumor Therapy 2022;
3(4): 414–422.

27. Hwang ES, Chew T, Shiboski S, et al. Risk factors for es-
trogen receptor-positive breast cancer. Arch Surg 2005;
140(1): 58–62.

28. Kara H, Arikan AE, Dulgeroglu O, et al. Has the COVID-19
pandemic affected breast cancer stage and surgical volume?
Front Surg 2022; 9: 811108.

29. Mangone L, Mancuso P, Braghiroli MB, et al. Prompt re-
sumption of screening programme reduced the impact of
COVID-19 on new breast cancer diagnoses in Northern Italy.
Cancers 2022; 14(12): 3029.

30. ProCon.org. Global Obesity Levels. Available at: https://
obesity.procon.org/global-obesity-levels/ (2020, accessed
June 28, 2020).

31. Popkin BM, Corvalan C and Grummer-Strawn LM. Dy-
namics of the double burden of malnutrition and the
changing nutrition reality. Lancet 2020; 395(10217):
65–74.

32. Orozco C, Garcı́a-Renterı́a J, Rendón-Félix J, et al. Body
weight changes after adjuvant chemotherapy of patients with
breast cancer: results of a Mexican cohort study. Eur J
Cancer Care 2017; 26: e12550.

33. Trédan O, Bajard A, Meunier A, et al. Body weight change
in women receiving adjuvant chemotherapy for breast
cancer: a French prospective study. Clin Nutr 2010; 29(2):
187–191.

34. Ritte R, Tikk K, Lukanova A, et al. Reproductive factors and
risk of hormone receptor positive and negative breast cancer:
a cohort study. BMC Cancer 2013; 13: 584.

35. David KB, Solomon JK, Yunusa I, et al. Telemedicine: an
imperative concept during COVID-19 pandemic in Africa.
Pan Afr Med J 2020; 35: 129.

36. Tari DU, Santarsiere A, Palermo F, et al. The management of
a breast unit during the COVID-19 emergency: a local ex-
perience. Future Oncol 2021; 17(34): 4757–4767.

37. Uimonen M, Kuitunen I, Paloneva J, et al. The impact of the
COVID-19 pandemic on waiting times for elective surgery
patients: a multicenter study. PLoS One 2021; 16(7):
e0253875.

38. Chen Z, King W, Pearcey R, et al. The relationship between
waiting time for radiotherapy and clinical outcomes: a
systematic review of the literature. Radiother Oncol 2008;
87(1): 3–16.

39. Xu F, Rimm AA, Fu P, et al. The impact of delayed che-
motherapy on its completion and survival outcomes in stage
II colon cancer patients. PLoS One 2014; 9(9): e107993.

40. Herschbach P and Dinkel A. Fear of progression. Recent
results in cancer research. Fortschritte der Krebsforschung.
Progres dans les recherches sur le cancer 2014; 197:
11–29.

41. Institute of Medicine (US) Committee on Assuring the
Health of the Public in the 21st Century. The Future of the
Public’s Health in the 21st Century. Washington, DC: Na-
tional Academies Press, 2002.

42. Carlson CJ, Albery GF, Merow C, et al. Climate change
increases cross-species viral transmission risk. Nature
2022.

10 International Journal of Immunopathology and Pharmacology

https://obesity.procon.org/global-obesity-levels/
https://obesity.procon.org/global-obesity-levels/

	Changes in breast cancer staging trends among Egyptian women after COVID-19: A retrospective single-center study
	Introduction
	Methods
	Study design and setting
	Study objectives
	Sample size calculation
	Patient selection
	Data collection
	Statistical analysis

	Results
	Discussion
	Limitations

	Conclusion
	Acknowledgments
	Author contributions
	Declaration of conflicting interests
	Funding
	Ethics approval and consent to participate
	ORCID iDs
	Notes
	References


