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ABSTRACT
 

Introduction: To evaluate the possible effects of the coronavirus disease 2019 (CO-
VID-19) pandemic on the oncologic results of patients with prostate cancer regarding 
clinical staging, presence of adverse pathological outcomes, and perioperative compli-
cations.
Materials and methods: This retrospective study included patients who underwent ra-
dical prostatectomy. The time between biopsy and surgery, staging tests, final histo-
pathological evaluation after surgery, lymphadenectomy rate, postoperative complica-
tions, and prostatic specific antigen (PSA) levels (initial and 30 days after surgery) were 
analyzed and compared in a group of patients before and during the pandemic period.
Results: We included 226 patients: 88 in the pre-pandemic period and 138 during the 
pandemic period. There was no statistically significant difference in mean age, body 
mass index, ASA, pathological locally advanced disease, the proportion of patients 
who underwent lymphadenectomy, and ISUP grade in the biopsy between the groups. 
Positive surgical margins, prostatic extracapsular extension, and PSA levels at 30 days 
were also similar between the groups. The mean time between medical consultation 
and surgery was longer in the pandemic period than in the pre-pandemic (124 vs. 107 
days, p<0.001), and the mean time between biopsy and medical consultation (69.5 
days vs. 114 days, p<0.001) and between biopsy and surgery (198.5 days vs. 228 days, 
p=0.013) was shorter during the pandemic. The incidence of severe early and late pe-
rioperative complications was similar between the periods.
Conclusions: There was no delay between diagnosis and treatment at our institution 
during the COVID-19 pandemic period. No worsening of the prostate cancer features 
was observed.
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INTRODUCTION

The first patient with coronavirus disease 
2019 (COVID-19) in São Paulo, Brazil was confir-
med on February 26, 2020. The number of confir-
med cases grew in a classical exponential curve, 

with a rapid rate per day (~25%) comparable to 
that observed in other countries (1). Within 23 
days of the first case, emergency public health de-
cisions were taken to protect the vulnerable, mi-
nimize its impact on healthcare, and reduce com-
munity transmission (2, 3). On March 11, 2020, the 
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World Health Organization declared COVID-19 a 
pandemic (1). The COVID-19 pandemic is the most 
recent and largest pandemic we have experienced 
in recent decades. Thus, the health system is un-
dergoing profound changes related to the use of 
resources and distribution of health inputs (4-6).

Electing a patient for a urological surgi-
cal procedure within the context of the pandemic 
involves great responsibility because it increases 
the risk of contagion for the patient, healthcare 
professionals, and other patients (7, 8). In view of 
the high demand for hospital beds and the relo-
cation of health professionals to face the disease 
worldwide, elective surgeries have been postponed 
or canceled in favor of the operation of high-risk 
patients, urgencies, or emergencies (9-13). From 
a urological surgery perspective, many questions 
have arisen regarding the immediate and long-
-term care of patients.

There is some evidence in the literatu-
re that suggests that delays in the treatment of 
patients with prostate cancer (PCa) lead to higher 
rates of adverse factors in the final pathology 
(Gleason score, surgical margin, and extracapsu-
lar prostate extension) (14). Thus, identifying the 
impact of delayed diagnosis of PCa during the CO-
VID-19 pandemic is essential for the organization 
of uro-oncology services and for dealing with fu-
ture pandemics (15).

Based on these findings, we aimed to eva-
luate the possible detrimental effects of the CO-
VID-19 pandemic on the oncologic outcomes of 
patients with PCa regarding clinical staging, pre-
sence of adverse pathologic outcomes, and perio-
perative complications compared with the pre-
-pandemic period.

MATERIAL AND METHODS

The design, analysis, interpretation of data, 
drafting, and revisions followed the Helsinki De-
claration and the strengthening of the reporting of 
observational studies in epidemiology (STROBE) 
statement, which is available through the enhan-
cement of the quality and transparency of heal-
th research (EQUATOR) network (www.equator-
-network.org). The study design was approved by 
the local independent Research Ethics Committee 

(approval code: CAAE 54077521.4.0000.0071). The 
requirement for informed consent was waived by 
the research ethics committee.

This retrospective, observational study 
included patients who underwent treatment for 
non-metastatic PCa with curative intent from 
June 2019 to June 2021.The study was conducted 
in a public hospital in Sao Paulo that is managed 
by the Hospital Israelita Albert Einstein as a re-
sult of a public-private partnership with the City 
Hall of São Paulo. This hospital is associated with 
the Medical Residency Program in Urology of the 
Faculdade Israelita de Ciências da Saúde Albert 
Einstein (Medical School). Patients were divided 
into two groups: pre-pandemic (November, 2018 
to February, 2020) and pandemic (from March, 
2020 to June, 2021). 

Patients
The inclusion criterion was patients who 

underwent treatment for non-metastatic PCa 
with curative intent through radical prostatec-
tomy with or without lymphadenectomy. All pa-
tients were diagnosed with PCa after a change 
in screening, and subsequent biopsies were per-
formed at a primary health service. After diag-
nosis, patients were referred to our specialized 
center for treatment. Patients with PCa under-
going treatment without a curative proposal or 
treatment other than radical prostatectomy, and 
patients with synchronous or metachronous ne-
oplasms were excluded from the study.

Data Collection
Data were collected from the electronic me-

dical records of each patient, including age,  initial 
prostatic specific antigen (PSA) levels, lymphade-
nectomy, International Society of Urological Patho-
logy (ISUP) grade, surgical margin, prostatic extra-
capsular extension found in the surgical specimen 
obtained after radical prostatectomy, PSA level at 
30 days, time between biopsy and first medical 
consultation (medical appointment in our tertia-
ry center when the patient had already undergone 
biopsy and the diagnosis of PCa was established 
by the primary healthcare center), interval between 
first medical consultation and surgery, total time 
between biopsy and surgery, and severe complica-
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tions in the early and late perioperative period of 
radical prostatectomy (Clavien Dindo III or IV). 

Statistical Analysis

Data analysis was used to determine diffe-
rences between the groups of patients who atten-
ded before and during the COVID-19 pandemic. 
Categorical data were analyzed using absolute and 
relative frequencies. Numerical data were tested 
for normal distribution using Shapiro–Wilk test, 
and none of the variables presented a normal dis-
tribution. All data were presented as median and 
interquartile range (IQR). Missing numerical data 
were treated with median imputation if the mis-
sing values did not exceed 10% of the total ob-
servations. No policy was implemented for mis-
sing categorical data. Mann–Whitney U test was 
used for bivariate comparisons between numerical 
variables, and the Chi-squared test was used for 
categorical data and comparisons between nume-
rical and categorical data. Bonferroni correction 
was used for groups with more than two catego-
ries when differences were observed. The signifi-
cance level was set at P<0.05. The analyses were 
performed using Python™, version 3.8 on the Ju-
pyter Notebook, version 6.4.8.

RESULTS

A total of 226 patients were included in 
this study: 88 in the pre-pandemic period and 138 
in the pandemic period. The general characteris-
tics of the patients and comparisons between the 
groups are shown in Table-1 and Figure-1.

There were no differences in age, body 
mass index (BMI), American Society of Anesthe-
siologists Classification score (ASA), pathological 
locally advanced disease, proportion of patients 
who underwent lymphadenectomy, and ISUP gra-
de found in the transrectal biopsy between the 
groups. The initial PSA levels were significantly 
higher in the pre-pandemic group (10.1 ng/dL vs. 
7.7 ng/dL, p=0.007). Most patients in both groups 
presented intermediate D’amico risk, and the pro-
portion of the high-risk group was similar pre- and 
during the pandemic (40.9% vs. 34%, p=0.564). 

The number of patients who underwent neoadju-
vant androgen deprivation was higher in the pan-
demic group (10.9% vs. 1.1%, p=0.011), whereas 
the number of patients who underwent adjuvant 
radiotherapy was significantly higher in the pre-
-pandemic group (37.5% vs. 15.2%, p≤0.001). 

The type of prostatectomy differed betwe-
en the pre- and pandemic groups (open, 63.6% vs. 
77.5%; and video laparoscopic, 36.4% vs. 22.5%; 
p=0.023). During the pre-pandemic period, major 
complications (Clavien Dindo 3 and 4) occurred in 
five patients (5.7%): compartment syndrome re-
quiring fasciotomy, two urinary leaks (one with a 
cystoscopy procedure for diagnostic confirmation), 
one patient was referred to the intensive care unit 
because of altered mental status and confusion af-
ter surgery, and a ureteral lesion during lympha-
denectomy was visualized and sutured during the 
surgery. During the pandemic period, major com-
plications were present in eight patients (5.8%): 
two rectal lesions, five patients with bleeding re-
ferred to the intensive care unit to control blood 
pressure, and one patient lost the bladder catheter 
and needed a new catheterization.

The histological characteristics according 
to the final pathology showed differences in the 
ISUP grade between the groups. Although there 
was no difference in ISUP >3, post hoc analysis 
showed a statistically significant difference in 
the proportion of ISUP grade 2 (42.1% vs. 63.1%, 
p<0.001) between the pre- and pandemic groups. 
Positive surgical margins, prostatic extracapsular 
extension, and positive PSA levels at 30 days were 
similar between the groups. Although the mean 
time between medical consultation and surgery 
was longer during the pandemic period than du-
ring the pre-pandemic period (124 days vs. 107 
days, p<0.001), the mean time between biopsy 
and medical consultation (69.5 days vs. 114 days, 
p<0.001) and biopsy and surgery (198.5 days vs. 
228 days, p=0.013) was significantly shorter du-
ring the pandemic period. Albeit the mean time of 
anesthesia was significantly higher in the pande-
mic group (250.0 min vs. 255.0 min, p=0.043), the 
mean time of surgery, and severe early and late 
perioperative complications were similar during 
the pre- and pandemic periods.
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Table 1 - Baseline demographic and pathological characteristics of patients studied.

Variables Pre-Pandemic Pandemic p-value

Patients (n, %) 88 (38.9%) 138 (61.1%) ---

Age (years) 64.0 [58.0-69.0] 63.0 [59.0-67.0] 0.373 a

BMI (Kg/m2) 27.3 [24.5-28.9] 27.3 [25.3-29.9] 0.249 a

ASA (n, %)

1 10 (11.4%) 10 (7.3%)

2 64 (72.7%) 114 (82.6%) 0.208 b

3 14 (15.9%) 14 (10.1%)

Initial PSA (ng/dL) 10.1 [6.0-17.2] 7.7 [5.4-11.3] 0.007 a

Neoadjuvant androgen 
deprivation (n, %)

1 (1.1%) 15 (10.9%) 0.011 b

Adjuvant Radiotherapy (n, %) 33 (37.5%) 21 (15.2%) <0.001 b

Prostatectomy (n, %)

Open 56 (63.6%) 107 (77.5%) 0.023 b

Videolaparoscopic 32 (36.4%) 31 (22.5%)

Lymphadenectomy (n, %) 40 (45.5%) 76 (55.1%) 0.203 b

Pathological locally advanced 
disease (pT3–4) (n, %)

33 (37.5%) 34 (24.6%) 0.081 b

D’amico Risk Group

Low Risk 10 (11.4%) 16 (11.6%)

Intermediate Risk 42 (47.7%) 75 (54.4%) 0.564 b

High Risk 36 (40.9%) 47 (34.0%)

ISUP_Biopsy (n, %)

1 21 (23.8%) 26 (18.9%)

2 40 (45.5%) 71 (51.4%)
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3 20 (22.7%) 27 (19.6%) 0.739 b

4 4 (4.5%) 10 (7.2%)

5 3 (3.5%) 4 (2.9%)

ISUP Surgery (n, %)

1 2 (2.3%) 4 (2.9%)

2 37 (42.1%) 87 (63.1%)

3 34 (38.6%) 30 (21.7%) 0.014 b, c

4 3 (3.4%) 7 (5.1%)

5 12 (13.6%) 10 (7.2%)

ISUP >3 Surgery (n, %) 15 (17.0%) 17 (12.3%) 0.425 b

Positive surgical margin (n, %) 35 (39.8%) 47 (34.0%) 0.466 b

Prostatic extracapsular 
extension (n, %)

38 (43.2%) 43 (31.1%) 0.089 b

Positive PSA level in 30 days 35 (39.8%) 66 (47.8%) 0.293 b

Time between biopsy and 
medical consultation (days)

114.0 [90.0-176.3] 69.5 [42.5-118.5] <0.001 a

Time between medical 
consultation and surgery 
(days)

107.0 [64.0-114.3] 124.0 [76.0-213.0] <0.001 a

Time between biopsy and 
surgery (days)

228.0 [185.5-323.75] 198.5 [132.5-291.0] 0.013 a

Time of anesthesia (minutes) 250.0 [241.5-250.0] 255.0 [210.0-300.0] 0.043 a

Time of surgery (minutes) 200.0 [199.0-200.0] 202.5 [165.0-240.0] 0.084 a

Severe early perioperative 
complications (n, %)

5 (5.7%) 8 (5.8%) 0.797 b

Severe late perioperative 
complications (n, %)

2 (2.3%) 5 (3.6%) 0.858 b

* Qualitative variables were presented by absolute and relative frequency, and quantitative variables by median and interquartile range. 
ASA = American Society of Anesthesiology score; BMI = Body mass index; ISUP = International Society of Urological Pathology; PSA = Prostate Specific Antigen. 
a = Mann-Whittney U test; b = Chi-Square test; c =Post hoc analysis showed statistical significant difference regarding the proportion of ISUP grade 2 (p<0.001) between 
pre and pandemic groups.
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DISCUSSION

To the best of our knowledge, this is the first 
study to evaluate the possible detrimental effects of 
the COVID-19 pandemic on oncological treatment 
outcomes in patients with PCa in South America. 

According to the Brazilian Society of Uro-
logy, the number of prostate biopsies performed in 
Brazil decreased from 2019 to 2020, and there was a 
delay in performing biopsies and diagnosing pros-
tatic diseases. In the state of São Paulo, this decrease 

was 6%, but in other states, it reached 90% (16). 
These numbers are probably due to better screening 
and treatment of patients with PCa in São Paulo 
than in other regions of Brazil. In the present 
study, we observed lower initial PSA levels du-
ring the pandemic period (7.7 ng/dL vs. 10.1 ng/
dL) and also a shorter time between the biopsy 
(diagnosis) and first consultation (114 days vs. 
69.5 days), possibly as a reflection of PCa scree-
ning that has been improving over the years, in 
spite of the COVID-19 outbreak.

Figure 1 - Pathological characteristics of patients studied. (A) Positive Margin, (B) ISUP grade according to final pathology, 
and (C) Positive PSA level in 30 days after surgery.

The variables were compared using the chi-square test.
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The teaching hospital of Albert Einstein 
Medical School, associated with the medical resi-
dence in Urology, underwent restructuring due to 
the overoccupancy of hospital vacancies during 
the pandemic. There was a reduction and some 
suspension of elective procedures, such as pros-
tatectomies and biopsies, which caused delays in 
the treatment of patients with cancer. Thus, there 
was a change in the treatment strategy (patients 
who would undergo surgery were referred for ra-
diotherapy), and some patients underwent initial 
hormone block therapy to receive definitive treat-
ment (surgery or radiotherapy). The same redistri-
bution of patients was described by Korkes et al. 
(17), who observed that an increase in adjuncti-
ve advanced disease occurred during the years of 
COVID-19. This might indicate that patients were 
preferably sent for neoadjuvant advanced disease 
following the recommendations of the guidelines 
during the COVID-19 pandemic.

During the pandemic, there was an in-
crease in the referral of patients with PCa to our 
institution. Consequently, the number of patients 
undergoing radical prostatectomy was 56% hi-
gher during this period (88 during the pre-pande-
mic period and 138 during the pandemic period). 
This movement of greater referral of patients with 
cancer to our center is the result of a complex 
infrastructure and specialized multidisciplinary 
staff, which involves oncologists, urologists, ra-
diologists, radiotherapists, and advanced techno-
logy to treat these patients. Despite this absolute 
increase in the number of patients, the surgeons 
who performed the surgery, the surgical technique 
used, the material used in the surgeries, and the 
postoperative care were identical in both groups, 
which would not justify the difference in the re-
sults between them.

In the present study, the number of patients 
who underwent neoadjuvant androgen depriva-
tion was higher in the pandemic group (10.9% 
vs. 1.1%), whereas the number of patients who 
underwent adjuvant radiotherapy was significan-
tly higher in the pre-pandemic group (37.5% vs. 
15.2%). The higher rate of salvage radiotherapy 
in the pre-pandemic period can be explained by 
the longer time that these groups experienced be-
tween surgery and follow-up in comparison with 

the shorter time in the pandemic group to relapse 
of prostate cancer. Therefore, the patients opera-
ted during the pandemic may still be under the 
risk of presenting biochemical recurrence during 
the following years. In turn, the difference in the 
proportion of neoadjuvant androgen deprivation 
after and during the pandemic can also be explai-
ned by the strategy of forwarding patients to this 
treatment to postpone definitive treatment during 
the period when elective surgeries were canceled, 
and the radiotherapy service was already overcro-
wded. This highlights the importance of the orga-
nization of health services in the management of 
pandemics. 

Despite the pandemic, we observed that 
the time between biopsy and surgery was signifi-
cantly shorter during the pandemic period (198.5 
days vs. 228 days).  The time between biopsy and 
surgery has been extensively discussed in the li-
terature to better understand if and how the delay 
could affect the oncological results. Berger et al. 
(14) reported that delays of 150 days in the low-
-risk group and 30 days in the high-risk group 
lead to worse pathological outcomes. Similarly, 
Auffenberg et al. (4) observed in a prospective co-
hort study that patients who underwent delayed 
prostatectomy were more likely to have a Gleason 
score of 7 or greater than those who underwent 
immediate surgery (69.2% vs. 48.8%).

On the other hand, the impact of delayed 
prostatectomy on pathological outcomes is ques-
tionable by some studies, even in high-risk pa-
tients (18-23). A large cohort study found that 
among 32,184 patients, delay up to 6 months 
performing radical prostatectomy did not lead to 
an increase in the incidence of positive surgical 
margins, positive lymph nodes, or increases in T3 
and T4 cases (24). Likewise, a retrospective stu-
dy of 128,062 men with intermediate- and high-
-risk PCa treated with radical prostatectomy in the 
American National Database did not show a signi-
ficant difference in the odds of adverse pathology, 
upgrading, node-positive disease, or post-radical 
prostatectomy secondary treatments between men 
treated with immediate radical prostatectomy and 
any level of delay up to 12 months (25). 

Several recommendations have recently 
been published to guide the management of uro-
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logical conditions during these troubled times 
(26, 27). Based on the findings of the aforemen-
tioned studies, accumulating evidence supports 
the idea that radical prostatectomy can be safely 
postponed when the availability of healthcare 
resources is limited (20, 28, 29).

The proportion of video-laparoscopic 
prostatectomies performed during the COVID-19 
period was lower than that during the pre-pan-
demic period (36.4% vs. 22.5%). The operating 
room environment has historically been prepa-
red to prevent infection by agents transmitted 
mainly through contact with blood and body 
fluids. However, aerosol protection was not 
part of this routine. Surgical centers are struc-
tured in a closed area with little air exchange 
and generally no negative pressure. These con-
ditions favor the transmission of SARS-CoV-2 
among patients, members of the surgery team, 
and employees of the sector. Video-laparoscopic 
surgery is based on the creation of an intra-
cavitary, peritoneal, or extraperitoneal space 
with carbon dioxide insufflation, which raises 
concerns about the possibility of SARS-CoV-2 
transmission via this route (30). Thus, especially 
in the first months of the pandemic, the concern 
of contamination during laparoscopic surgeries 
may have impacted the increase in open pros-
tatectomy. Nevertheless, the incidence of major 
complications in the pre- and pandemic periods 
was similar (5.7% vs. 5.8%) and unrelated to the 
COVID-19 pandemic. 

The rate of positive PSA results (grea-
ter than 0.03 ng/dL) before and during the CO-
VID-19 pandemic was not statistically different 
(39.8% vs. 47.8%). In the present study, the first 
PSA level was often assessed in a period of less 
than 30 days, so the positive value in many pa-
tients is in fact a PSA level in the decline of the 
half-life curve.

In agreement with Oderda et al. (29), we 
also believe that the centralization of uro-onco-
logical activity in referral centers is essential to 
guarantee safe and high-quality treatments, and 
even more so in times of crisis, such as the CO-
VID-19 pandemic. No delay between diagnosis 
and surgery was observed in our study compa-
red to the procedures of the pre-pandemic pe-

riod; no significant difference in terms of main 
pathologic features was observed, likely as a 
consequence of our role as a referral center. 

Concerning study limitations, our study 
was performed at a single center, and the short 
time span of the study might have hampered 
the evaluation of the effects of delayed scree-
ning due to COVID-19. In addition, the physi-
cal structure and clinical staff of our hospital 
have grown gradually over the last three years, 
so that even during the pandemic, there was a 
greater number of patients in our clinics and, 
consequently, resulted in an increase in prosta-
tectomies performed during the pandemic. All 
patients were screened for SARS-CoV-2 using 
rapid antigen tests 48 h prior to surgery during 
the COVID-19 pandemic. Surgery was postpo-
ned for at least six weeks for those who tes-
ted positive. No modification was required for 
the anesthesia protocol that remained a gene-
ral anesthesia with endotracheal intubation and 
spinal block. Even though the number of rooms 
available decreased by 25-70% between 2020 
and 2021, surgeries were still performed in the 
same operating room usually designated to the 
team. Nonetheless, oncological surgeries were 
prioritized compared to other cases. Due to the 
drastic shortage of SARS-CoV-2 rapid antigen 
tests, asymptomatic patients were not retested 
after surgery. Therefore, it was not possible to 
obtain data regarding post-treatment COVID-19 
infection rates in this sample. Finally, protecti-
ve procedures were adopted by all professionals 
according to the current protocols. 

CONCLUSIONS

It is noteworthy that there was an ab-
sence of delay in the treatment of PCa at our 
institution during the COVID-19 pandemic, as 
well as no worsening of pathological features. 
This study reinforces that even with the chal-
lenges and limitations imposed by the pandemic 
outbreak, well-structured facilities allied to an 
agile management are of paramount importance 
for a healthcare center to provide in-time tre-
atment for prostate cancer preserving adequate 
clinical and perioperative outcomes.
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