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Abstract Objective: To investigate the changes in elective private urological procedures in
Australia during the coronavirus disease 2019 pandemic.
Methods: Data were extracted from publicly available datasets from Medicare Benefits Schedule
using item numbers assigned to each commonly performed urological intervention. These proced-
ures were divided into three groups: Oncological therapeutic, diagnostic, and non-oncological
therapeutic procedures. A smoothing model, based on the historic procedure numbers from 2017
to 2019, was used to forecastmonthly number of procedures performed in each category between
January 2020 and June 2020. These forecasted models were compared with reported figures.
Results: A total of 108 169 procedureswere performedbetween January 2020and June 2020based
on theMedicareBenefits Schedule itemnumbers listed. Therewasa significant reduction (percent-
age change) in total procedures performed in April 2020 (�22.6%, 95% confidence interval [CI]:
�28.7% to �15.4%) and May 2020 (�33.2%, 95% CI: �37.5% to �28.3%). There was a significant
reduction in oncological therapeutic, non-oncological therapeutic, and diagnostic procedures per-
formed in April 2020 andMay 2020 (p<0.05). These numbers did not include procedures performed
in public sector.
Conclusion: There was a significant reduction in total urological procedures (including diagnostic,
oncological, and non-oncological) performed in months of April 2020 and May 2020 during time of
federal restrictions. Both public and private healthcare sectors need to be supported in the up-
coming months to prevent further delays in treatment and poorer clinical outcomes.
ª 2022EditorialOfficeofAsian Journal ofUrology. Productionandhosting by ElsevierB.V. This is an
open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-
nd/4.0/).
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1. Introduction

Coronavirus disease 2019 (COVID-19) pandemic has a major
impact on the world economy and healthcare. In Australia,
there have been approximately 27 000 cases reported with
about 900 deaths as of October 2020 alone [1]. As the
number of cases increased in early 2020, there were various
strategies implemented by the Australian federal and state
governments to minimize transmission rates and redirect
resources towards management of COVID-19 patients. One
of these nationwide strategies was the suspension of non-
urgent elective surgery on the 25th of March, 2020. Only
category 1 (admission desirable within 30 days) and urgent
category 2 (admission desirable within 90 days) procedures
were allowed. This allowed for increased capacity of the
health systems to deal with the pandemic by protecting the
supply of intensive care unit (ICU) and high dependency
unit (HDU) beds, ventilators, and personal protective
equipment (PPE). However, this strategy had major impli-
cations on the delivery of elective urological procedures.
These restrictions were later lifted on the May 15th after
successful suppression of COVID-19 transmission in most
parts of Australia. The impact of this critical period during
the pandemic on elective urological procedures in Australia
is unknown.

Australia relies on both public and private sectors to
serve the needs of the population. Provision of healthcare
in Australia is financially regulated by Medicare. Medicare
Benefits Schedule (MBS) lists the range of urological pro-
cedures that attract a Medicare rebate based on a unique
item code. The frequency of use of each item codes is
collected and publicly available online. The item codes are
claimed in private hospitals, private patients in public
hospitals, and fee for service public hospitals. Conse-
quently, this database not only allows an accurate assess-
ment of the impact of provision of private urological
procedures, but also can be used as a surrogate marker of
the public healthcare system.

This study aims to explore the overall impact of
COVID-19 on the provision of elective urological sur-
gical procedures during the early months of the
pandemic.

2. Methods

2.1. Data source and extraction

The Australian MBS database provides information on the
utilisation of government subsidised medical services
including diagnostic procedures and investigations, and
therapeutic interventions [2]. Monthly data for all urologi-
cal procedures, between January 2017 and June 2020, were
extracted. Analysis of procedures was performed for total
urological procedures, and then stratified according to
service type as follows: (1) Oncological therapeutic pro-
cedures, (2) diagnostic procedures, and (3) non-oncological
therapeutic procedures. A description of individual pro-
cedures under each service type is provided in Appendix 1.
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As all data were publicly available, ethical approval was not
required.

2.2. Statistical analysis

Triple exponential smoothing (Holt-Winters) is a
commonly used forecasting technique used to analyse
interrupted time series data. Triple exponential smooth-
ing accounts for average values (level), trend over time
and seasonal or holiday related changes [3]. In the pre-
sent study, an additive triple exponential smoothing
model was built using monthly procedures between
January 2017 and December 2019 in order to predict
monthly procedures between January 2020 and June 2020
with a 95% confidence interval (CI) (p<0.05). Observed
monthly procedures between January 2020 and June 2020
were compared with predicted monthly procedures over
the same time period to calculate absolute and per-
centage residual differences (RD). Models were developed
for (1) total urological procedures, (2) oncological ther-
apeutic procedures, (3) diagnostic procedures, and (4)
non-oncological therapeutic procedures. All statistical
analyses were performed using SPSS version 22 (IBM SPSS,
Amronk, NY, USA) and LKS-CHART Forecasting Tool (St.
Michael’s Hospital, Toronto, ON, Canada).

3. Results

3.1. Total urological procedures

Within the limits of MBS database, a total of 108 169 uro-
logical procedures were performed between January 2020
and June 2020. There were no statistically significant dif-
ferences between observed and predicted total procedures
in January 2020, February 2020, and March 2020. In April
2020, there were 4233 fewer procedures performed
compared to forecasted figures (RD: �4233, �22.6%, 95%
CI: �28.7 to �15.4). In May 2020, 7668 fewer procedures
were performed (RD: �7668, �33.2%, 95% CI: �37.5 to
�28.3). There were no statistically significant differences
between observed and predicted total procedures in June
2020 (Fig. 1, Table 1).

3.2. Oncological therapeutic procedures

A total of 13 441 oncological therapeutic procedures were
performed between January 2020 and June 2020. There
were no statistically significant differences between
observed and predicted oncological therapeutic procedures
in January 2020, February 2020, and March 2020. In April
2020, there were 350 fewer oncological therapeutic pro-
cedures performed compared to forecasted figures (RD:
�350, �15.5%, 95% CI: �23.9 to �5.2). In May 2020, 734
fewer oncological therapeutic procedures were performed
(RD: �734, �27.0%, 95% CI: �33.1 to �19.7). There were no
statistically significant differences between observed and
predicted oncological therapeutic procedures in June 2020
(Fig. 2, Table 1). On subgroup analysis, there was a



Figure 1 Total urological procedures in Australia between
January 2017 and June 2020. (A) Observed total procedures
between January 2017 and June 2020, modelled total pro-
cedures between January 2017 and December 2019, and pre-
dicted (with 95% CI) total procedures between January 2020
and June 2020. (B) Observed and predicted (with 95% CI) total
procedures between January 2020 and June 2020. CI, confi-
dence interval.
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significant reduction in the number of transurethral resec-
tion of bladder tumour procedures performed in the April
and May compared to the model. The number of nephrec-
tomy and nephroureterectomy performed in May was also
reduced compared to the model (Table 2).

3.3. Diagnostic procedures

A total of 76 163 diagnostic procedures were performed
between January 2020 and June 2020. There were no sta-
tistically significant differences between observed and
predicted oncological diagnostic procedures in January
2020, February 2020, and March 2020. In April 2020, there
were 3291 fewer diagnostic procedures performed
compared to forecasted figures (RD: �3291, �25.0%, 95%
CI: �30.9 to �18.0). In May 2020, 5430 fewer diagnostic
procedures were performed (RD: �5430, �33.3%, 95% CI:
�37.6 to �28.3). There were no statistically significant
differences between observed and predicted oncological
diagnostic procedures in June 2020 (Fig. 3 and Table 1). On
subgroup analysis, there was a significant reduction in
number of cystoscopies performed in April and May
compared to the model. Transperineal biopsy procedures
were also performed less frequently in May compared to
the model (Table 2).

3.4. Non-oncological therapeutic procedures

A total of 18 565 non-oncological therapeutic procedures
were performed between January 2020 and June 2020.
There were no statistically significant differences between
observed and predicted non-oncological therapeutic pro-
cedures in January 2020, February 2020, and March 2020. In
April 2020, there were 532 fewer non-oncological thera-
peutic procedures performed compared to forecasted
37
figures (RD:�532,�16.5%, 95% CI:�23.8% to�7.6%). In May
2020, 1442 fewer procedures were performed (RD: �1,442,
�36.2%, 95% CI: �40.8% to �30.8%). There were no statisti-
cally significantdifferences betweenobservedandpredicted
non-oncological therapeutic procedures in June 2020 (Fig. 4
and Table 1). There was an overall reduction in number of
endoscopic procedures performed for benign prostatic hy-
perplasia in April and May compared to the model (Table 2).

4. Discussion

The COVID-19 pandemic has significantly impacted the
provision of urological procedures in Australia. Our study
has shown a statistically significant decrease in the number
of oncological, diagnostic, and non-oncological procedures
performed during the country wide COVID-19 restrictions.
Although the figures are likely to reflect the private sector,
it can also be used as a surrogate marker for public ser-
vices. This reduced number of procedures in the private
sector will likely have various implications for the public,
ultimately leading to an increase in demand for the public
and private healthcare system in the upcoming months. To
our knowledge, this is the first study incorporating a na-
tional database to assess the impact of COVID-19 on the
provision of elective urology procedures in Australia during
the pandemic. We hope the findings will contribute to the
existing data related to COVID-19 and assist governments
and regulators to formulate evidence-based strategies
during the recovery phase of the pandemic.

There are several studies published in literature
exploring the effect of COVID-19 on the provision of uro-
logical procedures as highlighted by the scoping review
published by Qu et al. [4]. Although not captured in this
study, Madanelo et al. [5] assessed emergency pre-
sentations during the pandemic and showed a reduction in
urological presentations with an associated decrease in
admissions. Marandino and colleagues [6] performed a
cross-sectional survey of urologists worldwide exploring the
influence of COVID-19 on stone management that most
experts were opting for elective readmission for stone
management. Amparore et al. [7] explored the forecasted
future burden of urologists. They concluded that in
outpatient setting, the burden will mainly involve prostate
biopsies and elective procedures for a benign condition. For
inpatient setting, the procedures performed will involve
lower-risk prostate and renal cancer, non-obstructing stone
disease, and benign prostatic hyperplasia [7].

Several factors have resulted in the decreased number
of procedures performed during the times of COVID-19 re-
strictions. Majority of the reported reductions can be
explained by restrictions placed by the government
resulting in a major overhaul and reprioritization of pro-
cedures. This reprioritization of procedures for urological
procedures in Australia was based on the recommendations
and guidelines provided by Urological Society of Australia
and New Zealand (USANZ) [8]. These guidelines highlighted
the procedures which warranted surgical intervention dur-
ing the period of restrictions [9]. Another potential reason
which needs to be considered is the patient’s financial
status. According to Australian Bureau of Statistics, the
seasonally adjusted unemployment rate during May 2020
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rose to 7.1% compared to 5.2% in the previous year [10].
There was also a reduction in the number of hospital pri-
vate insurance memberships by 28 546 (0.2%) in the second
quarter of 2020 compared to the first quarter [11]. The loss
of income and private health insurance are likely to lead to
underutilization of the private healthcare sector. In addi-
tion, the decreased availability of ICU and HDU beds for
major oncological surgeries performed can also contribute
to the reduction in numbers. Nevertheless, the overall un-
derutilization of private sector for urological procedures
during these times will lead to an increase in demand for
both public and private health services in Australia in the
upcoming months.

The number of oncological and diagnostic procedures
performed in the private sector by urologists has experi-
enced a significant reduction in the months of April and May
in 2020 in context of federal and state restrictions,
particularly transurethral resection of bladder tumour
procedures. This may contribute to future treatment de-
lays, leading to the increased incidence of clinically
advanced urological malignancies in the upcoming months.
Despite these reduction in numbers, there are multiple
studies that have concluded the majority of uro-oncological
surgeries can safely be deferred 2e3 months without
impacting the long-term cancer-specific or overall survival
[12,13]. Notable exceptions are muscle-invasive bladder
cancer, high-grade upper tract urothelial cell cancer, large
renal cell cancer (RCC) (T3), testicular cancer, and penile
cancer [12,13]. This formed the basis of USANZ guideline
which prioritises orchidectomy, RCC>7 cm or complicated
with venous thrombus, upper tract malignancy, high-risk
prostate cancer (select Gleason score 8e10), cystectomy
for muscle invasive bladder cancers (MIBC), and surveil-
lance cystoscopy for high-risk non-muscle-invasive bladder
cancer during the restrictions. Diagnostic investigations for
macroscopic hematuria with features of abnormal radiology
or cytology, and prostate biopsies for Prostate Imaging-
Reporting and Data System 4/5 on prior magnetic reso-
nance imaging were also prioritized. Although a delay of
2e3 months are unlikely to affect the oncological out-
comes, a further delay has been shown to affect outcomes
for some urological malignancies. Surgical delay in MIBC
greater than 12 weeks, 5e6 months delay in T2 RCC, delay
greater than 120 days for high-grade upper tract urothelial
cancer are all associated with a negative impact on the
overall survival [14e16]. This is in contrast to patients’
perspective, where a recent survey of urological patients
conducted in Italy showed that majority of patients
preferred to delay the surgery and considered the risk of
COVID-19 more harmful than delaying surgery [17]. Never-
theless, further delays need to be avoided as the health-
care facilities attempt to cope with the increase in demand
for these services during recovery phase. It is reassuring to
note the increase in procedure numbers, particularly for
radical prostatectomy, after ease of federal restrictions in
our subgroup analysis (Table 2). Adequate funding needs to
be dedicated towards these services in both public and
private sectors to facilitate this increase in demand and
prevent further delays in treatment.

Delay in non-oncological procedures was expected and
inevitable given these procedures tend to be of lower pri-
ority with a few notable exceptions. Although these



Figure 2 Oncological therapeutic procedures in Australia
between January 2017 and June 2020. (A) Observed oncological
therapeutic procedures between January 2017 and June 2020,
modelled oncological therapeutic procedures between January
2017 and December 2019, and predicted (with 95% CI) onco-
logical therapeutic procedures between January 2020 and June
2020. (B) Observed and predicted (with 95% CI) oncological
therapeutic procedures between January 2020 and June 2020.
CI, confidence interval.

Figure 3 Diagnostic procedures in Australia between January
2017 and June 2020. (A) Observed diagnostic procedures be-
tween January 2017 and June 2020, modelled oncological
diagnostic procedures between January 2017 and December
2019, and predicted (with 95% CI) diagnostic procedures be-
tween January 2020 and June 2020. (B) Observed and pre-
dicted (with 95% CI) diagnostic procedures between January
2020 and June 2020. CI, confidence interval.
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procedures have a lower impact on individual survival
and mortality, it still has a significant implication on an
individual’s quality-adjusted life years which are also
important to consider when assessing the impact of a
Table 2 Percentage differences between observed and predicte
wave of the COVID-19 pandemic.

Procedure Percentage difference (95% C

Jan 2020 Feb 2020

Oncological procedures
Radical prostatectomy 9.8

(�6.8, 33.5)
�2.8
(�15.6, 14.6)

Nephrectomy þ
nephroureterectomy

21.9
(�0.8, 57.9)

19.3
(�0.6, 49.1)

Cystectomy �15.0
(�34.9, 22.5)

11.9
(�12.8, 56.0)

Transurethral resection of
bladder tumour

�4.4
(�16.4, 11.7)

�2.1
(�12.1, 10.5)

Diagnostic procedures
Biopsies of upper tract or

bladder
�1.0
(�11.4, 12.2)

4.5
(�4.9, 16.1)

Cystoscopy �0.4
(�9.8, 11.3)

7.9
(�0.4, 17.7)

Transperineal biopsy 10.6
(�4.5, 31.4)

6.8
(�6.9, 25.3)

Non-Oncological procedures
Stone surgeries 2.2

(�10.8, 19.8)
�0.1
(�10.9, 13.7)

Endoscopic procedures for
benign prostatic hyperplasia

2.7
(�8.5, 17.1)

3.5
(�6.0, 15.1)

CI, confidence interval; COVID-19, coronavirus disease 2019.
a Indicates statistical significance (p<0.05).
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reduction of procedures on the population. Given the sig-
nificant reduction, these procedures will likely contribute
to the increased burden and workload in the future as
postulated by Amparore and colleagues [7].
d number of urological procedures in Australia during the first

I)

Mar 2020 Apr 2020 May 2020 Jun 2020

�7.5
(�18.9, 7.6)

�10.2
(�22.7, 7.3)

�13.2
(�23.6, 0.4)

16.9a

(0.9, 39.0)
6.1
(�11.4, 32.0)

�2.6
(�17.9, 19.7)

�33.6a

(�43.8, �19.1)
�4.2
(�17.7, 14.6)

�2.2
(�23.4, 35.1)

3.0
(�18.9, 41.0)

�13.0
(�29.9, 14.7)

6.2
(�16.0, 44.2)

�4.6
(�13.8, 6.7)

�24.1a

(�32.3, �13.7)
�36.7a

(�42.3, �29.8)
�0.6
(�10.8, 12.4)

�4.3
(�12.4, 5.5)

�9.4
(�18.1, 1.3)

�25.6a

(�31.6, �18.5)
2.1
(�7.5, 13.8)

�4.3
(�11.2, 3.9)

�40.3a

(�45.3, �34.4)
�40.0a

(�44.0, �35.3)
�3.4
(�10.7, 5.2)

3.0
(�10.0, 20.2)

�13.4
(�26.6, 5.6)

�27.5a

(�37.2, �14.1)
�11.6
(�25.1, 7.8)

�8.2
(�17.3, 3.2)

�6.1
(�17.0, 8.0)

�32.9a

(�39.4, �24.9)
�7.3
(�17.6, 6.0)

3.4
(�5.8, 14.7)

�26.8a

(�34.2, �17.5)
�42.4a

(�46.9, �37.0)
�10.6a

(�18.5, �1.0)



Figure 4 Non-oncological therapeutic procedures in
Australia between January 2017 and June 2020. (A) Observed
non-oncological therapeutic procedures between January 2017
and June 2020, modelled non-oncological therapeutic proced-
ures between January 2017 and December 2019, and predicted
(with 95% CI) non-oncological therapeutic procedures between
January 2020 and June 2020. (B) Observed and predicted (with
95% CI) non-oncological therapeutic procedures between
January 2020 and June 2020. CI, confidence interval.
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This study analysed the effect of COVID-19 on elective
urological procedures at a national level using robust
modelling methods, however, these findings should be
interpreted in the context of some limitations. Data pre-
sented here do not represent all urological procedures in
Australia. The MBS does not include procedures provided to
inpatients at public hospitals or services that are entirely
private and do not attract a Medicare rebate. Furthermore,
services qualifying for benefit under the Department of
Veterans’ Affairs, Work Cover, or the Transport Accident
Commission are not included. Based on 2017 elective sur-
gical admissions data, self-funded and department of vet-
eran affair funded patients accounted for approximately
13.7% of non-public patients. Public patients accounted for
31% of all elective surgical admission in 2017 [18]. In addi-
tion, some item numbers can be classified as diagnostic and
non-oncological therapeutic procedures particularly rele-
vant for pyeloscopy involving removal of single stone and
biopsy. Unfortunately, there is no clear way to determine
the indication for these procedures to further sub-
categorise them. Additionally in the subgroup analysis, the
low procedure count for infrequently performed surgeries
like cystectomy, may not be sufficient to detect reduction
in number of procedures performed using our modelling.
Furthermore, the impact of COVID-19 pandemic on
Australian urological practices also goes beyond procedure
numbers. The change in number and impact of the para-
digm shift towards telehealth and telemedicine also needs
to be assessed [19]. Despite these limitations, we believe
these findings are still largely reflective of the overall
impact of COVID-19 on elective private urological proced-
ures in Australia.
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5. Conclusion

The COVID-19 restrictions have a major impact on the
provision of private elective urological procedures in
Australia with a reduction in a number of the oncological,
diagnostic, non-oncological, and overall number of pro-
cedures performed during April and May 2020. Although
majority of oncological and cancer screening diagnostic
cases can safely be delayed by 2 months, ongoing surveil-
lance of procedures provided needs to be monitored to
develop strategies to minimise further delays caused by
these restrictions. Both public and private healthcare sec-
tors need to be supported and funded to cope with the
upcoming increase in demand for procedures to prevent
further delays in treatment and poorer clinical outcomes.
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