
Abstract. Background/Aim: The COVID-19 lockdown
includes restrictive measures and temporary health system
reorganization. Resources were shifted to COVID-19
patients, screening programs were temporary suspended, and
oncological care suffered slow-down. The aim of the study
was to evaluate the impact of these measures on breast
cancer patients. Patients and Methods: All breast cancer
patients referred to our unit from February 21, 2019 to
February 21, 2021 were enrolled. Type of treatments and
surgery, TNM, tumor diameter, and predictive and prognostic
factors were analyzed. Results: Out of 445 patients with a
breast cancer diagnosis, 182 (40.9%) were enrolled in the
COVID-19 group (from February 21, 2010 to February 21,
2021). These patients were compared with 263 (59.1%)
patients pre-COVID-19. Tumor diameters were bigger in the
COVID-19 group. Type of surgery and N staging were
statistically significantly different. Extreme advanced disease
incidence was significantly different between the groups
(2.7% COVID-19 group vs. 0 pre-COVID-19 group,
p=0.011). Incidence of post-surgical radiation-therapy was
higher in the COVID-19 group. Other variables analyzed
were comparable without a statistically significant

difference. Conclusion: COVID-19 led to increased tumor
dimensions, advanced N-staging, and increased need for
adjuvant treatments in breast cancer.

Since the beginning of 2020, Sars-CoV-2 infection
dramatically spread worldwide (1). National lockdown was
introduced in many countries as a strategy to flatten the
curve of the pandemic (2). These restrictions have changed
the daily routine and, especially during the first lockdown,
have been associated with a decrease in, or cessation of,
most non-COVID-19 health services (3).
Temporary national health system reorganization led to an

increased concern about the effect on non-COVID-19 patients
requiring time-critical access to health-care services (4-6).
Patients with cancer, for which timely diagnosis and timely
initiation of treatment are crucial to ensure optimal result, have
been strongly affected by these health system flaws (5-7).
Since the beginning of the lockdown, multiple changes

have been advised by professional and scientific committees
regarding cancer patients management. However,
heterogeneity has been observed in the implementation of
these recommendations aiming to avoid delays in cancer care
(5, 8-10). Despite these exhortations, especially during the
first lockdown. oncological diagnostic procedures and care
suffered a significant slowdown and screening programs
were temporarily suspended (9, 11, 12). Early diagnosis,
especially in breast cancer, improves oncological outcomes
by providing care at the earliest possible stage and is
therefore an important public health strategy in all settings
(13). In the last years, breast cancer screening led to an
increase in early staging, and together with the evolution of
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treatments, have improved cancer outcomes and reduced
invasive treatments (14).
Additionally, fear and anxiety play a major role in the

course of patient’s disease even in normal times (15). During
the COVID-19 pandemic, infection related anxiety of patients
could impact diagnosis and progression of breast cancer (16).
According to this hypothesis, there have been reports of
patients who, despite having a breast cancer diagnosis, refused
treatments due to anxiety of Sars-CoV2 infection (16).
The aim of our study was to evaluate the increase in

incidence of advanced breast cancer stages due to COVID-
19 pandemic and its impact on surgical procedures or
treatments.

Patients and Methods

Study design. In our retrospective study, we analyzed all patients with
a diagnosis of breast cancer referred to our Breast unit from February
21, 2020 to February 21, 2021. These patients were enrolled to our
study and considered as the COVID-19 group. These patients were
compared with patients referred to our Breast department during the
same periods of the previous year (From February 21, 2019 to
February 21, 2019), which consisted the Pre-Covid-19 group. Five
hundred and twenty-two patients were considered in our study. The
study was approved by the local Ethical Committee of the Fondazione
Policlinico Tor Vergata (reference 122/21).

Number of patients admitted in the Breast unit were reported and
patients without malignancy were excluded from the analysis. For
each patient, age, sex, date of diagnosis, tumor subtype, and staging
and type of treatments (e.g. surgery, neoadjuvant therapy) were
recorded. Diagnosis was mainly obtained by core needle biopsy or
Vacuum assisted biopsy. In patients without previous diagnosis and
in patients with advanced disease, diagnosis was obtained by
definitive pathological examination after surgical biopsy. 
Prior administration of neoadjuvant chemotherapy, data were

collected from clinical notes. Surgery procedure was distinguished
between breast conservative surgery, surgical biopsy and breast
invasive surgery. Breast conservative surgery included all
procedures with partial gland removal but with complete removal
of the lesion. Partial removal of the lesions, when a complete
resection of the tumor could not be achieved was considered as
surgical biopsy. Otherwise, breast invasive surgery comprised
complete removal of the glandular tissue. Preoperative image-
guided wire localization was reported for breast conservative
surgery and the lesions were considered as non-palpable.
Clinical and pathological N stage and axillary surgical procedure

were analysed in the study cohort. Patients without clinical or
radiological lymph node involvement underwent sentinel lymph
node biopsy procedure (SLNB). Otherwise, patients with axillary
involvement or SLNB positive underwent axillary lymph node
dissection (ALND). 
Tumor maximum diameter was collected from pathological

examination in case of complete removal of the tumor. Otherwise,
in patients treated with upfront neoadjuvant therapy, information
regarding tumor diameter was obtained from breast magnetic
resonance reports at diagnosis. In both cases, diameter was reported
in millimetres. Lymph node involvement was collected from

pathological examination in case of axillary surgery. Otherwise, was
obtained from imaging or clinically lymph node involvement.
Metastasis was evaluated by PET-CT scan. Staging was based on
recommendations from AJCC 2018 (edition VIII) of TNM
classification. Grading of the neoplasia was determined from
pathological examination. Estrogen receptor (ER), progesterone
receptor (PR), and Ki67 index were expressed as percentage of
positive cells in specimens studied with immunohistochemistry.
Over-expression of human epidermal growth factor receptor 2
(HER2+) was identified by immunohistochemistry and confirmed
by FISH, and reported as a dichotomous variable (HER+ yes/no). 

Statistical analysis. Data were collected into an EXCEL sheet
(Microsoft, Washington, DC, USA). Continuous variables, are
reported as median and ranges. T test was used to examine the
significance of differences between the two groups. Categorical data
were recorded as numbers and percentages. Analysis was performed
using the Fisher’s exact test in case of dichotomous variables or
Monte Carlo test for non-dichotomous variables. Variables with
assigned p-values <0.05 were considered statistically significant.
Statistical analysis was performed with SPSS statistical package
version 23.0 (SPSS Inc., Chicago, IL, USA). 

Results
From February 21, 2020 to February 21, 2021 a total of two
hundred and fourteen (n=214) patients were discussed at our
breast cancer multidisciplinary meeting (COVID-19 group)
compared to three hundred and eight (n=308) in the same
period of the previous year (Pre-COVID-19 group). During
the pandemic we observed an absolute reduction of about
30% of discussed cases. Twenty-four cases of the COVID-
19 group (11.2%) were follow-up patients and were excluded
from the analysis. According to this indication, 31 cases of
the Pre-COVID-19 group (10.1%), were excluded as well
(p=0.0667). Additionally, patients with malignant suspicious
lesions not confirmed by pathological examination were
excluded from the study and were 9 (4.2%) and 14 (4.5%)
cases, respectively, in the COVID-19 and pre-COVID-19
groups (p=1.000). 
Four hundred forty-five patients fulfilled the inclusion

criteria: COVID-19 group (n=182) and pre-Covid-19 group
(n=263) and were analyzed. Out of these, 2 (1.1%) patients
were male in the Covid-19 group versus 4 (1.5%) in the pre
pandemic group (p=1.000).
Medians of age were 62.6 years (range=32-93 years) in

the COVID-10 group and 61.2 years (range=32-90 years) in
the Pre-lockdown group; relative p-value was 0.206. During
the COVID-19 period, 37 (20.3%) patients underwent
invasive breast cancer, 116 (63.7%) conservative breast
cancer, and 29 (15.9%) diagnostic biopsies. During the
previous year, pre-COVID-19, surgical procedures included:
80 (30.4%) invasive breast cancer surgeries, 108 (59.4%)
conservative breast cancer surgeries, and 30 (11.4%)
diagnostic biopsies showing a statistically significant
difference compared to COVID-19 group p=0.002 (Table I). 
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SNLB was performed in 147 (80.8%) patients in the
COVID-19 group, where 30 (20.4%) obtained a positive
cancer diagnosis at histological examination. In the Pre-
COVID-19 group, 224 (85.3%) patients underwent SNLB
and positive results were recorded in 27 cases (12.1%).
Incidence of lymph node positivity through SNLB showed a
statistically significant difference, 30 (20.4%) cases in the
COVID-19 group versus 27 (12.1%); p=0.038. Conversely,
indications for SNLB did not show statistically significant
difference, p=0.244 (Table I). During the COVID-19 period,
ALND was performed in 53 (26.9%) patients compared to
55 (20.9%) in the Pre-COVID-19 group, showing a
statistically significant difference with a p-value of 0.041
(Table I). 
At pathological examination of surgical or diagnostic

specimens, 151 (82.9%) were determined as ductal
carcinoma, 20 (11%) as lobular carcinoma, and 11 (6.1%)
were defined as others in the COVID-19 group. In the Pre-
COVID-19 group, 215 (81.7%), 30 (11.4%) and 18 (6.8%)
were determined as ductal carcinoma, lobular carcinoma, and
others, respectively. No statistically significant differences
were found (p-value=0.744). Out of these, 21 (11.5%) were
determined as in situ carcinoma during the COVID-19 period
and 43 (16.3%) in the control group, p=0.214.
Median tumor diameters were 21.7 mm (range=1.5-80

mm) in the COVID-19 group and 16.9 mm (range=1-80 mm)
in the control group. Diameters of the lesions showed a
statistically significant difference between the groups,
p=0.003. Despite a higher incidence of T2, T3 and T4 in the
pandemic group, T distribution did not show a statistically
significant difference, p=0.091 (Table II). 
Lymph node involvement showed a statistically significant

difference between groups (p=0.006); grading of
involvement is presented in Table II. COVID-19 group
exhibited higher incidence of N2, 9.9% vs. 4.2% in Pre-
COVID-19 group showing a statistically significant

difference with a p-value of 0.019. Fourteen patients (7.7%)
presented metastatic breast cancer disease in the COVID-19
group compared to 22 cases (8.3%) with metastasis in the
Pre-COVID-19 group (p=0.861). 
During the pandemic period, 6 (3.3%) patients presented

extreme advanced breast cancer (Figure 1). Instead, only 1
(0.4%) case was reported during the previous year, showing
a statistically significant difference (p=0.019).
Pathological specimen prognostic and predictive factors

are described in Table III. All these variables did not show
any statistically significant difference and their distribution
and relative p-values are summarized in Table III. Out of 29
(15.9%) patients that did not undergo upfront surgery, 18
(9.8%) underwent neoadjuvant therapy in the COVID-19
group. Administration of neoadjuvant therapy was carried
out in 2 (1.1%) patients as bridging therapy due to
simultaneous Sars-CoV2 infection. In the pre-Covid-19
group, 32 (12.2%) did not undergo upfront surgery and
neoadjuvant therapy was administered in 22 (8.36%).
Statistically significant differences were found in both:
p=0.265 and p=0.615.
Adjuvant chemotherapy was administered in 50 patients

(27.5%) in the COVID-19 group and in 59 patients (22.4%)
in the Pre-COVID-19 group, with no statistically significant
difference (p=0.262). After surgery, during the pandemic
period, 67 (36.8%) patients received hormone therapy and
74 (26.2%) in the control group; p=0.061. Differently, during
the pandemic, a higher number of patients received topical
radiation therapy 89 (48.9%) versus 91 (32.2%) and the
relative p-value was 0.003. 
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Table II. TNM distribution between groups with relative p values,
absolute numbers and (percentage).

                                      COVID-19          Pre-COVID-19          p-Value
                                           group                      group
                                         (n=182)                    (n=263)

T                                                                                                       0.095
 T in situ                       22 (12.1%)              36 (13.7%)                    
 T1                                 78 (42.8%)             157 (59.7%)                   
 T2                                 46 (25.3%)              51 (19.3%)                    
 T3                                   9 (4.9%)                  7 (2.6%)                      
 T4                                   9 (4.9%)                  4 (1.5%)                      
N                                                                                                      0.006
 N0                                96 (52.7%)              133(50.5%)                   
 N1                                26 (14.3%)              41 (15.6%)                    
 N2                                 18 (9.9%)                11 (4.2%)                     
 N3                                 13 (7.1%)                9 (3.42%)                     
M                                                                                                          
 M0                               168 (92.3%)            245 (94.3%)              0.852
 M1                                 14 (7.7%)                18 (5.7%)                     

Bold value indicates statistical significance.

Table I. Distribution of types of surgery between the groups with relative
p-values, absolute numbers and (percentage). 

                                            COVID-19       Pre-COVID-19       p-Value
                                                 group                    group
                                               (n=182)                 (n=263)

Breast invasive surgery        37 (20.3%)           80 (30.4%)            0.002
Conservative surgery         116 (63.7%)         153 (58.2%)                
Diagnostic biopsy               29 (15.9%)           30 (11.4%)                 
                                                                                   
SNLB                                 147 (80.8%)         224 (85.3%)           0.244
 SNLB positive                  30 (20.4%)           27 (12.1%)            0.038
ALND                                 53 (26.9%)           55 (20.9%)            0.041

SNLB: Sentinel lymph node biopsy; ALND: axillary lymph nodes
dissection. Bold values indicate statistical significance.



Discussion

Breast cancer is the most frequent oncological disease in
women and represents the leading cause of cancer-related
death in women worldwide (17). Despite the high incidence,
latest statistics reported an improvement in term of prognosis
due to empowerment of cancer treatments and higher
incidence of early diagnosis, thanks to screening (18). The
ability to diagnose breast cancer in earlier stages due to
screening, is a fundamental factor responsible for reducing
recurrence risk and increasing survival rate (19). 
Since the beginning of the COVID-19 lockdown,

screening programs were temporary suspended or
experienced a significant slowdown (3). Additionally, a
decrease in, or cessation of, most non-COVID-19 health
services resulted in delays in diagnosis and treatment for
breast cancer patients (11). Multiple changes have been
advised by professional and scientific societies for breast
cancer patient management with recommendations aiming to
avoid delays in cancer care (8-10). Despite these
exhortations, in our opinion, oncological diagnostic
procedures and care suffered a significant slowdown during
the last year. In our analysis, the absolute number of
discussed cases decreased by approximately 30%. Similar

reduction has been reported in the literature for non-COVID-
19 patients referred to health care (4, 5, 20-24).  
In the Covid-19 group, we observed a reduction in breast

invasive procedures and a correlated increase in conservative
breast cancer surgery. This surgical choice could be related
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Figure 1. Patients with extremely advanced breast cancer in the COVID-19 group. A) Female 52 years old. B) Female 58 years old. C) Female 49
years old. D) Male 58 years old. E) Female 64 years old. F) Female 68 years old.

Table III. Prognostic and predictive factors between groups. 

                                      COVID-19          Pre-COVID-19          p-Value
                                           group                      group
                                         (n=182)                    (n=263

Diameters                 21.7 mm [1.5-80]     16.9 mm [1-80]           0.003
ER                                 77% [0-100]            73% [0-100]              0.305
PR                                44% [ 0-100]           42% [0-100]              0.352
Ki67                               19% [5-80]              17% [3-75]               0.902
Grading                                                                                            0.071
 G1                                21 (11.5%)              54 (20.5%)                    
 G2                                78 (42.8%)             127 (48.3%)                   
 G3                                67 (36.8%)              77 (29.2%)                    
HER2 (positive)            72 (39.6%)             112 (42.6%)              0.493

Diameters, ER, PR and Ki67 are shown as medians and [ranges];
grading and HER2 are presented as absolute numbers and (percentages).
Bold value indicates statistical significance.



to changes in the management of breast cancer patients
advised by professional and scientific societies (8-9). In fact,
during the pandemic, many authors suggested to postpone
reconstructive surgery (10). This exhortation and strategy
aimed to prioritize oncological surgery and reduce the time
of surgical procedures due to the lack of health care
resources for non-COVID-19 patients (25, 26). Advantages
of conservative breast surgery include a better cosmetic
outcome, sexuality may be less affected, and patients do not
need to undergo breast reconstruction (27). Furthermore, the
length of hospital stay is usually shorter and more hospital
beds and resources are available (3-6). The disadvantage of
choosing breast conserving surgery is the need for
radiotherapy after surgery (27, 28). Otherwise, mastectomy,
usually associated with a reconstructive procedure and one-
stage immediate reconstruction, should have been the chosen
strategy during the pandemic for patients not suitable for
conservative breast cancer surgery (29, 30). This strategy
usually required longer hospital stay and operation time and
could be a disadvantage during a pandemic (6). In our
opinion, all these measures, the fear of patients and health
care workers, and the choice not to avoid a delay in cancer
treatment, led to an increased preference for conservative
breast cancer surgery (6-31).
However, we did not observe a significative increase in T

distribution as an effect of COVID-19, but we report a
significative increase in tumor dimension. Moreover, we
report a grater incidence of T2, T3 T4 during the COVID-19
era. In a previous study, we did not report an increase in
dimension (11). The discrepancy between these two different
results could be explained by the short timeframe between
the screening suspension and our previous analysis (11).
Usually, the time between diagnosis assessment and surgery
is longer than 1 month; and nowadays at 1 year from the
beginning of the pandemic we can evidence the impact of
screening suspension and cancer delay in the treatment of
breast cancer.
Malignant lymph node involvement appeared to be more

frequent in the COVID-19 group. We report a significantly
greater incidence of positive sentinel lymph nodes during the
COVID-19 outbreak. In concordance with this result,
incidence of ALND was significantly higher during the
pandemic era. N staging distribution seemed to be more
advanced in the lockdown group with significant difference
between the analyzed groups. The higher incidence of lymph
node involvement is in agreement with our previous analysis
(11). Lymph node involvement (N staging) is a prognostic
factor of breast cancer (32-34). Fortunately, this advanced N
staging was not followed by a significative increase in the
need of adjuvant chemotherapy despite the higher percentage
of treatments in the COVID-19 group. Indication for
adjuvant treatment is also related to other factors such as
breast cancer prognostic and predictive factors (35-37).

Instead, the rate of adjuvant radiotherapy was significantly
higher in patients undergoing surgery during the pandemic.
This result can only be partially explained by the greater
number of conservative breast cancer surgeries (35). Indeed,
during the COVID-19 pandemic, approximately 15% more
patients underwent adjuvant radiation therapy, while the
increase in conservative breast cancer surgery was only 5%.
Therefore, the increased use of adjuvant radiotherapy, in the
COVID-19 group, could be associated with lymph node
advanced stages (38). 
The incidence of patients with metastatic breast cancer

disease was similar during the two analyzed periods.
Metastatic disease is the worst prognostic factor of breast
cancer (35-39). The timing and distribution of metastases in
breast cancer patients vary considerably and is correlated
with tumor factors. In approximately 5% of women with
breast cancer, at the time of diagnosis, presented metastases.
In other women, metastases become apparent years or even
decades after the initial diagnosis (40). Fortunately, the there
was a short timeframe of screening suspension and delay in
treatment to evidence a different result regarding metastatic
disease. Instead, we report an increased number of highly
advanced breast cancer (Figure 1). One of these patients
presented dysmorphia and one attributed the ulcerated
lesions to psoriasis (41). Probably both COVID-19 anxiety
and psychiatric disorders have influenced this result (15-16).
However, due to the small sample of events in the groups,
we do not consider the possibility that these cases are
attributable to the delayed treatments due to COVID-19. 
Administration of neoadjuvant therapy during the COVID-

19 pandemic did not show a statistically significant
difference compared to the previous year. The reasons of this
finding are that the indications for neoadjuvant therapy are
strongly correlated to other features such as breast cancer
prognostic and predictive factors rather than tumor size (35-
36). According to scientific committees’ recommendations,
neoadjuvant hormone therapy was used as bridging therapy
due to simultaneous Sars-CoV2 infection (42). 

Conclusion

The effect of breast cancer screening suspension and
oncological treatment delay during the COVID-19 pandemic
led to an increased tumor dimension, advanced N staging,
and increased need for adjuvant treatments. This was the
worst outcome in the short-term follow-up in this study.
Hopefully, there will be no further effects, especially in
relation to survival or recurrence rate in the long-term
follow-up.

Conflicts of Interest 

The Authors declare no conflicts of interest regarding this study.

Vanni et al: Effect of One Year of COVID-19 on Breast Cancer Clinical Presentation

2693



Authors’ Contributions 

Gianluca Vanni, and Marco Pellicciaro: conceptualization,
methodology, formal, analysis, review. Marco Pellicciaro: Writing
original draft. Gianluca Vanni and Marco Pellicciaro: review and
editing. Marco Materazzo and Domiziana Pedini: statistical analysis.
Gianluca Vanni, Marco Pellicciaro, Marco Materazzo, Domiziana
Pedini, Ilaria Portarena, Chiara Buonomo, Tommaso Perretta,
Stefano Rizza, Chiara Adriana Pistolese and Oreste Claudio
Buonomo: data curation. Oreste Claudio Buonomo: Supervision. All
the Authors reviewed and approved the article.

Acknowledgements

This study was funded by the non-conditional contribution of the
Italian Ministry of Health.

References

1 Wu Z and McGoogan JM: Characteristics of and important
lessons from the coronavirus disease 2019 (COVID-19) outbreak
in China: Summary of a report of 72 314 cases from the
Chinese center for disease control and prevention. JAMA
323(13): 1239-1242, 2020. PMID: 32091533. DOI: 10.1001/
jama.2020.2648

2 Ministry of Health: Covid-19 situazione in Italia. Available at:
http://www.salute.gov.it/portale/nuovocoronavirus/dettaglioConte
nutiNuovoCoronavirus.jsp?lingua=italiano&id=5351&area=nuov
oCoronavirus&menu=vuoto [Last accessed on February 22,
2020]

3 Vanni G, Pellicciaro M, Materazzo M, Palombi L and Buonomo
OC: breast cancer diagnosis in Coronavirus-era: Alert from Italy.
Front Oncol 10: 938, 2020. PMID: 32574281. DOI:
10.3389/fonc.2020.00938

4 Cammalleri V, Muscoli S, Benedetto D, Stifano G, Macrini M,
Di Landro A, Di Luozzo M, Marchei M, Mariano EG, Cota L,
Sergi D, Bezzeccheri A, Bonanni M, Baluci M, De Vico P and
Romeo F: Who has seen patients with ST-segment-elevation
myocardial infarction? First results from Italian real-world
Coronavirus disease 2019. J Am Heart Assoc 9(19): e017126,
2020. PMID: 32901560. DOI: 10.1161/JAHA.120.017126

5 Vanni G, Legramante JM, Pellicciaro M, DE Carolis G, Cotesta
M, Materazzo M, Buonomo C, Farinaccio A, Santori F, Saraceno
F, Ielpo B, Aiello F, Paganelli C, Grande M, DE Andreis G,
Chiocchi M, Palombi L and Buonomo OC: Effect of lockdown
in surgical emergency accesses: Experience of a COVID-19
hospital. In Vivo 34(5): 3033-3038, 2020. PMID: 32871849.
DOI: 10.21873/invivo.12137

6 Vanni G, Pellicciaro M, Materazzo M, Dauri M, D’angelillo RM,
Buonomo C, De Majo A, Pistolese C, Portarena I, Mauriello A,
Servadei F, Giacobbi E, Chiaravalloti A and Buonomo OC: Awake
breast cancer surgery: Strategy in the beginning of COVID-19
emergency. Breast Cancer 28(1): 137-144, 2021. PMID:
32734327. DOI: 10.1007/s12282-020-01137-5

7 Vanni G, Materazzo M, Pellicciaro M, Caspi J, Capacci A and
Merra G: Access to health care after COVID-19 pandemic: Is it
time for telemedicine? Eur Rev Med Pharmacol Sci 24(19): 9778-
9779, 2020. PMID: 33090451. DOI: 10.26355/eurrev_202010_
23185

8 Curigliano G, Cardoso MJ, Poortmans P, Gentilini O, Pravettoni
G, Mazzocco K, Houssami N, Pagani O, Senkus E, Cardoso F
and editorial board of the breast: Recommendations for triage,
prioritization and treatment of breast cancer patients during the
COVID-19 pandemic. Breast 52: 8-16, 2020. PMID: 32334323.
DOI: 10.1016/j.breast.2020.04.006

9 Dietz JR, Moran MS, Isakoff SJ, Kurtzman SH, Willey SC,
Burstein HJ, Bleicher RJ, Lyons JA, Sarantou T, Baron PL,
Stevens RE, Boolbol SK, Anderson BO, Shulman LN, Gradishar
WJ, Monticciolo DL, Plecha DM, Nelson H and Yao KA:
Recommendations for prioritization, treatment, and triage of
breast cancer patients during the COVID-19 pandemic. The
COVID-19 pandemic breast cancer consortium. Breast Cancer
Res Treat 181(3): 487-497, 2020. PMID: 32333293. DOI:
10.1007/s10549-020-05644-z

10 Buonomo OC, Materazzo M, Pellicciaro M, Caspi J, Piccione E
and Vanni G: Tor Vergata university-hospital in the beginning of
COVID-19-era: Experience and recommendation for breast
cancer patients. In Vivo 34(3 Suppl): 1661-1665, 2020. PMID:
32503826. DOI: 10.21873/invivo.11958

11 Vanni G, Tazzioli G, Pellicciaro M, Materazzo M, Paolo O,
Cattadori F, Combi F, Papi S, Pistolese CA, Cotesta M, Santori
F, Caspi J, Chiaravalloti A, Muscoli S, Lombardo V, Grasso A,
Caggiati L, Raselli R, Palli D, Altomare V, D’Angelillo RM,
Palombi L and Buonomo OC: Delay in breast cancer treatments
during the first COVID-19 lockdown. A multicentric analysis of
432 patients. Anticancer Res 40(12): 7119-7125, 2020. PMID:
33288611. DOI: 10.21873/anticanres.14741

12 Vanni G, Pellicciaro M, Materazzo M, Bruno V, Oldani C,
Pistolese CA, Buonomo C, Caspi J, Gualtieri P, Chiaravalloti A,
Palombi L, Piccione E and Buonomo OC: Lockdown of breast
cancer screening for COVID-19: Possible scenario. In Vivo 34(5):
3047-3053, 2020. PMID: 32871851. DOI: 10.21873/invivo.12139

13 Berry DA, Cronin KA, Plevritis SK, Fryback DG, Clarke L, Zelen
M, Mandelblatt JS, Yakovlev AY, Habbema JD, Feuer EJ and
Cancer Intervention and Surveillance Modeling Network
(CISNET) Collaborators: Effect of screening and adjuvant therapy
on mortality from breast cancer. N Engl J Med 353(17): 1784-
1792, 2005. PMID: 16251534. DOI: 10.1056/NEJMoa050518

14 Puliti D, Bucchi L, Mancini S, Paci E, Baracco S, Campari C,
Canuti D, Cirilli C, Collina N, Conti GM, Di Felice E, Falcini
F, Michiara M, Negri R, Ravaioli A, Sassoli De’ Bianchi P,
Serafini M, Zorzi M, Caldarella A, Cataliotti L, Zappa M and
Impact Cohort Working Group: Advanced breast cancer rates in
the epoch of service screening: The 400,000 women cohort study
from Italy. Eur J Cancer 75: 109-116, 2017. PMID: 28222306.
DOI: 10.1016/j.ejca.2016.12.030

15 Gaitanidis A, Alevizakos M, Tsalikidis C, Tsaroucha A,
Simopoulos C and Pitiakoudis M: Refusal of cancer-directed
surgery by breast cancer patients: Risk factors and survival
outcomes. Clin Breast Cancer 18(4): e469-e476, 2018. PMID:
28784267. DOI: 10.1016/j.clbc.2017.07.010

16 Vanni G, Materazzo M, Pellicciaro M, Ingallinella S, Rho M,
Santori F, Cotesta M, Caspi J, Makarova A, Pistolese CA and
Buonomo OC: Breast cancer and COVID-19: The effect of fear
on patients’ decision-making process. In Vivo 34(3 Suppl): 1651-
1659, 2020. PMID: 32503825. DOI: 10.21873/invivo.11957

17 Bray F, Ferlay J, Soerjomataram I, Siegel RL, Torre LA and
Jemal A: Global cancer statistics 2018: GLOBOCAN estimates
of incidence and mortality worldwide for 36 cancers in 185

ANTICANCER RESEARCH 41: 2689-2696 (2021)

2694



countries. CA Cancer J Clin 68(6): 394-424, 2018. PMID:
30207593. DOI: 10.3322/caac.21492

18 Senie RT, Lesser M, Kinne DW and Rosen PP: Method of tumor
detection influences disease-free survival of women with breast
carcinoma. Cancer 73(6): 1666-1672, 1994. PMID: 8156494. DOI:
1 0 . 1 0 0 2 / 1 0 9 7 - 0 1 4 2 ( 1 9 9 4 0 3 1 5 ) 7 3 : 6 < 1 6 6 6 : : a i d -
cncr2820730619>3.0.co;2-e

19 Burrell HC, Pinder SE, Wilson AR, Evans AJ, Yeoman LJ,
Elston CW and Ellis IO: The positive predictive value of
mammographic signs: A review of 425 non-palpable breast
lesions. Clin Radiol 51(4): 277-281, 1996. PMID: 8617041.
DOI: 10.1016/s0009-9260(96)80346-1

20 Angelico R, Pietrobattista A, Candusso M, Tomarchio S,
Pellicciaro M, Liccardo D, Basso MS, Grimaldi C, Saffioti MC,
Torroni F, Dall’Oglio L, Torre G and Spada M: Primary
prophylaxis for gastrointestinal bleeding in children with biliary
atresia and portal hypertension candidates for liver transplantation:
A single-center experience. Transplant Proc 51(1): 171-178, 2019.
PMID: 30655149. DOI: 10.1016/j.transproceed.2018.04.074

21 Anselmo A, Iaria G, Pellicciaro M, Sforza D, Parente A,
Campisi A, Cacciatore C, Calafiore E, Pisani G and Tisone G:
Native nephrectomy in patients with autosomal dominant
polycystic kidney disease evaluated for kidney transplantation.
Transplant Proc 51(9): 2914-2916, 2019. PMID: 31711576. DOI:
10.1016/j.transproceed.2019.08.010

22 Pinnarelli L, Colais P, Mataloni F, Cascini S, Fusco D, Farchi S,
Polo A, Lacalamita M, Spiga G, Ribaldi S, Magnanti M and
Davoli M: Access to the emergency department in the time of
COVID-19: An analysis of the first three months in the Lazio
Region (Central Italy). Epidemiol Prev 44(5-6): 359-366, 2020.
PMID: 33706488. DOI: 10.19191/EP20.5-6.P359.011

23 Ielpo B, Podda M, Pellino G, Pata F, Caruso R, Gravante G, Di
Saverio S and ACIE Appy Study Collaborative: Global attitudes
in the management of acute appendicitis during COVID-19
pandemic: ACIE Appy Study. Br J Surg: 2020. PMID:
33030744. DOI: 10.1002/bjs.11999

24 Piazza A, Adorno D, Poggi E, Borrelli L, Buonomo O, Pisani F,
Valeri M, Torlone N, Camplone C, Monaco PI, Fraboni D and
Casciani CU: Flow cytometry crossmatch: A sensitive technique
for assessment of acute rejection in renal transplantation.
Transplant Proc 30(5): 1769-1771, 1998. PMID: 9723274. DOI:
10.1016/s0041-1345(98)00423-0

25 Buonomo O, Granai AV, Felici A, Piccirillo R, De Liguori Carino
N, Guadagni F, Polzoni M, Mariotti S, Cipriani C, Simonetti G,
Cossu E, Schiaroli S, Altomare V, Cabassi A, Pernazza E, Casciani
CU and Roselli M: Day-surgical management of ductal carcinoma
in situ (DCIS) of the breast using wide local excision with sentinel
node biopsy. Tumori 88(3): S48-S49, 2002. PMID: 12365390.

26 Roselli M, Guadagni F, Buonomo O, Belardi A, Ferroni P,
Diodati A, Anselmi D, Cipriani C, Casciani CU, Greiner J and
Schlom J: Tumor markers as targets for selective diagnostic and
therapeutic procedures. Anticancer Res 16(4B): 2187-2192,
1996. PMID: 8694541.

27 Vanni G, Materazzo M, Pellicciaro M, Morando L, Portarena I,
Anemona L, D’Angelillo MR, Barbarino R, Chiaravalloti A,
Meucci R, Perretta T, Deiana C, Orsaria P, Caspi J, Pistolese CA
and Buonomo OC: Does age matter? Estimating risks of
locoregional recurrence after breast-conservative surgery. In Vivo
34(3): 1125-1132, 2020. PMID: 32354901. DOI: 10.21873/invivo.
11884

28 Buonomo O, Cabassi A, Guadagni F, Piazza A, Felici A,
Piccirillo R, Atzei GP, Cipriani C, Schiaroli S, Mariotti S,
Guazzaroni MN, Cossu E, Simonetti G, Pernazza E, Casciani
CU and Roselli M: Radioguided-surgery of early breast lesions.
Anticancer Res 21(3C): 2091-2097, 2001. PMID: 11501831.

29 Buonomo OC, Varvaras D, Montuori M, Vanni G, Venditti D,
Elia S, Santurro L, Granai AV, Petrella G and Rossi P: One-stage
immediate implant-based breast reconstruction, using biological
matrices after conservative mastectomies: preliminary
experience of the university hospital of Tor Vergata, Rome. Chir
28: 221-226, 2015.

30 Bielli A, Bernardini R, Varvaras D, Rossi P, Di blasi G, Petrella
G, Buonomo O, Mattei M and Orlandi A: Corrigendum to
“Characterization of a new decellularized bovine pericardial
biological mesh: Structural and mechanical properties” [J. Mech.
Behav. Biomed. Mater. 78 (2018) 420–426]. Journal of the
Mechanical Behavior of Biomedical Materials 94: 317-318,
2019. DOI: 10.1016/j.jmbbm.2019.03.007

31 Vanni G, Materazzo M, Santori F, Pellicciaro M, Costesta M,
Orsaria P, Cattadori F, Pistolese CA, Perretta T, Chiocchi M,
Meucci R, Lamacchia F, Assogna M, Caspi J, Granai AV, DE
Majo A, Chiaravalloti A, D’Angelillo MR, Barbarino R,
Ingallinella S, Morando L, Dalli S, Portarena I, Altomare V,
Tazzioli G and Buonomo OC: The effect of Coronavirus
(COVID-19) on breast cancer teamwork: A multicentric survey.
In Vivo 34(3 Suppl): 1685-1694, 2020. PMID: 32503830. DOI:
10.21873/invivo.11962

32 Largillier R, Ferrero JM, Doyen J, Barriere J, Namer M, Mari
V, Courdi A, Hannoun-Levi JM, Ettore F, Birtwisle-Peyrottes I,
Balu-Maestro C, Marcy PY, Raoust I, Lallement M and
Chamorey E: Prognostic factors in 1,038 women with metastatic
breast cancer. Ann Oncol 19(12): 2012-2019, 2008. PMID:
18641006. DOI: 10.1093/annonc/mdn424

33 Ielpo B, Pernaute AS, Elia S, Buonomo OC, Valladares LD,
Aguirre EP, Petrella G and Garcia AT: Impact of number and site
of lymph node invasion on survival of adenocarcinoma of
esophagogastric junction. Interact Cardiovasc Thorac Surg 10(5):
704-708, 2010. PMID: 20154347. DOI: 10.1510/icvts.
2009.222778

34 Ferroni P, Palmirotta R, Spila A, Martini F, Formica V, Portarena
I, Del Monte G, Buonomo O, Roselli M and Guadagni F:
Prognostic value of carcinoembryonic antigen and vascular
endothelial growth factor tumor tissue content in colorectal
cancer. Oncology 71(3-4): 176-184, 2006. PMID: 17652942.
DOI: 10.1159/000106072

35 Gradishar WJ, Anderson BO, Abraham J, Aft R, Agnese D,
Allison KH, Blair SL, Burstein HJ, Dang C, Elias AD, Giordano
SH, Goetz MP, Goldstein LJ, Isakoff SJ, Krishnamurthy J, Lyons
J, Marcom PK, Matro J, Mayer IA, Moran MS, Mortimer J,
O’Regan RM, Patel SA, Pierce LJ, Rugo HS, Sitapati A, Smith
KL, Smith ML, Soliman H, Stringer-Reasor EM, Telli ML, Ward
JH, Young JS, Burns JL and Kumar R: Breast cancer, version
3.2020, NCCN clinical practice guidelines in oncology. J Natl
Compr Canc Netw 18(4): 452-478, 2020. PMID: 32259783.
DOI: 10.6004/jnccn.2020.0016

36 Quaranta V, Manenti G, Bolacchi F, Cossu E, Pistolese CA,
Buonomo OC, Carotenuto L, Piconi C and Simonetti G: FEM
analysis of RF breast ablation: Multiprobe versus cool-tip
electrode. Anticancer Res 27(2): 775-784, 2007. PMID:
17465202.

Vanni et al: Effect of One Year of COVID-19 on Breast Cancer Clinical Presentation

2695



37 Ferroni P, Roselli M, Spila A, D’Alessandro R, Portarena I,
Mariotti S, Palmirotta R, Buonomo O, Petrella G and Guadagni
F: Serum sE-selectin levels and carcinoembryonic antigen
mRNA-expressing cells in peripheral blood as prognostic factors
in colorectal cancer patients. Cancer 116(12): 2913-2921, 2010.
PMID: 20336782. DOI: 10.1002/cncr.25094

38 Wu SP, Tam M, Shaikh F, Lee A, Chun J, Schnabel F, Guth A,
Adams S, Schreiber D, Oh C and Gerber NK: Post-mastectomy
radiation therapy in breast cancer patients with nodal
micrometastases. Ann Surg Oncol 25(9): 2620-2631, 2018.
PMID: 29987606. DOI: 10.1245/s10434-018-6632-1

39 Ielpo B, Mazzetti C, Venditti D, Buonomo O and Petrella G: A
case of metachronous splenic metastasis from renal cell
carcinoma after 14 years. Int J Surg 8(5): 353-355, 2010. PMID:
20438874. DOI: 10.1016/j.ijsu.2010.04.006

40 Schwartz RS and Erban JK: Timing of metastasis in breast
cancer. N Engl J Med 376(25): 2486-2488, 2017. PMID:
28636861. DOI: 10.1056/NEJMcibr1701388

41 Chiricozzi A, Faleri S, Saraceno R, Bianchi L, Buonomo O,
Chimenti S and Chimenti MS: Tofacitinib for the treatment of
moderate-to-severe psoriasis. Expert Rev Clin Immunol 11(4):
443-455, 2015. PMID: 25666451. DOI: 10.1586/17446
66X.2015.1013534

42 Pellicciaro M, Granai AV, Marchese G, Materazzo M, Cotesta
M, Santori F, Giacobbi E, Servadei F, Grelli S, Perretta T,
Meucci R, Pistolese CA and Vanni G: Breast cancer patients
with hormone neoadjuvant bridging therapy due to
asymptomatic Corona virus infection. Case report, clinical and
histopathologic findings. Int J Surg Case Rep 76: 377-380, 2020.
PMID: 33052300. DOI: 10.1016/j.ijscr.2020.10.020

Received March 2, 2021
Revised March 17, 2021
Accepted March 19, 2021

ANTICANCER RESEARCH 41: 2689-2696 (2021)

2696


