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Abstract
Objectives: To determine the safety of urological admissions and procedures during 
the height of the COVID-19 pandemic using “hot” and “cold” sites. The secondary ob-
jective is to determine risk factors of contracting COVID-19 within our cohort.
Patients and methods: A retrospective cohort study of all consecutive patients ad-
mitted from March 1 to May 31, 2020 at a high-volume tertiary urology department 
in London, United Kingdom. Elective surgery was carried out at a “cold” site requiring 
a negative COVID-19 swab 72-hours prior to admission and patients were required 
to self-isolate for 14-days preoperatively, while all acute admissions were admitted to 
the “hot” site.
Complications related to COVID-19 were presented as percentages. Risk factors for 
developing COVID-19 infection were determined using multivariate logistic regres-
sion analysis.
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1  | INTRODUC TION

1.1 | Background

The spread of COVID-19, the respiratory disease caused by the 
virus Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-
CoV-2) was first reported in the United Kingdom in the week com-
mencing January 27, 2020 and was declared a pandemic by the 
World Health Organization on March 11, 2020.1,2 By March 17, 
2020, the British Government postponed all nonurgent surgical 
operations to reduce spread and reallocate resources to target the 
disease.3 The first peak of the COVID-19 pandemic in the United 
Kingdom (UK) ranged from April 1 (6199 new cases) to May 1, 
2020 (6201 new cases, the highest recorded date).4 To date of 
publication, the United Kingdom had the 15th greatest number of 
confirmed cases of COVID-19 worldwide, with the United States, 
India, and Brazil having the highest, respectively.5 The impact of 
COVID-19 on urological services is likely to be significant through-
out the world; a worldwide survey of 1004 urological clinicians 
found 28% of clinics, 30% of outpatient procedures, and 31% of 
urological surgeries had a delays of greater than 8 weeks. Half of 
clinicians thought that postponement of urological services would 
affect treatment and survival.6

Patients having surgical operations may be at increased risk of 
contracting COVID-19 due to the aerosol generated during anesthesia 
and the procedure itself, which may mobilize pathogens as well as the 
immunosuppressive response to surgery.7 Postoperative pain limiting 
respiration and immobility can also make patients more susceptible to 
respiratory infections. Pulmonary complications related to COVID-19 
reported by the COVIDSurg collaborative, an international multicenter 
observational study found postoperative respiratory complications 
occurred in half of patients that had contracted COVID-19 peri-op-
eratively (from 7 days preoperatively to 30 days postoperatively) and 
found 30-day mortality to be 23.8%.8 Given these outcomes it is im-
perative to prevent peri-operative contraction of the virus and our 
center has developed “hot” sites for acute admissions and “cold” sites 
for elective admissions requiring patients to self-isolate for a minimum 

of 14 days and produce a negative COVID-19 polymerase chain reac-
tion (PCR) swab prior to procedure.

The department described in this study is within a high-volume 
tertiary referral center. Guy’s & St Thomas’ NHS Trust was at the 
center of the pandemic, there were over 1400 cases of COVID-19 
diagnosed and over 330 ventilated in intensive care throughout the 
pandemic, which is the most in the United Kingdom. Up to 2000 
members of staff and 20% of the workforce took sick leave either 
unwell as a result of the virus or isolating during the period reviewed 
in this study. The current study helps to inform management in other 
centers with high incidence of COVID-19 in the community.

1.2 | Objectives

The primary objective was to determine the safety of the continua-
tion of urological admissions and procedures through the height of 
the COVID-19 pandemic using “hot” and “cold” surgical sites. The 
primary outcomes were postoperative COVID-19 infection and 
mortality related to COVID-19. The secondary objective was to de-
termine risk factors of contracting COVID-19 within our cohort to 
determine which patients are more at risk and assist further preven-
tative strategies.

2  | PATIENTS AND METHODS

2.1 | Study design

An observational cohort study of all consecutive patients admit-
ted at the height of the COVID-19 pandemic from March 1, 2020 
to May 31, 2020 across both “hot” acute sites and “cold” elective 
sites was performed. Peri-operative infection, complications, and 
mortality related to COVID-19 were reported to gauge the safety of 
the continuation of urological procedures throughout the pandemic. 
Risk factors for developing COVID-19 infection within our cohort 
were determined using multivariate logistic regression analysis. 

Funding information
King's College Hospital NHS Foundation 
Trust

Results: A total of 611 patients, 451 (73.8%) male and 160 (26.2%) female, with 
a median age of 57 (interquartile range 44-70) were admitted under the urology 
team; 101 (16.5%) on the “cold” site and 510 (83.5%) on the “hot” site. Procedures 
were performed in 495 patients of which eight (1.6%) contracted COVID-19 post-
operatively with one (0.2%) postoperative mortality due to COVID-19. Overall, 
COVID-19 was detected in 20 (3.3%) patients with two (0.3%) deaths. Length of 
stay was associated with contracting COVID-19 in our cohort (OR 1.25, 95% CI 
1.13-1.39).
Conclusions: Continuation of urological procedures using “hot” and “cold” sites 
throughout the COVID-19 pandemic was safe practice, although the risk of COVID-
19 remained and is underlined by a postoperative mortality.
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Data are presented in line with the Strengthening the Reporting of 
Observational Studies (STROBE) statement for cohort studies.9

2.2 | Setting

A single urology department of a tertiary care referral center in 
London, United Kingdom. Patients managed at the “cold” site were 
“COVID-19 protected,” requiring patients to self-isolate for a mini-
mum of 14 days and produce a negative Roche COVID-19 polymerase 
chain reaction (PCR) antigen swab within 72 hours prior to the pro-
cedure.10 “Hot” site admissions were “risk managed” and included all 
patients admitted acutely throughout the 3 months of the study, as 
well as all elective admissions prior to “cold” site opening on March 
30, 2020. All patients admitted throughout the study period to the 
“hot” site were screened for respiratory tract symptoms and tem-
perature on arrival and all patients operated on the “hot” site were 
screened for COVID-19 with PCR swab preoperatively. As the local 
guidance changed throughout the study time all patients from April 1 
onward were screened with PCR swab on admission. If patients were 
diagnosed with COVID-19 they were managed in isolation or in wards 
with only COVID-19 positive patients. All COVID-19 negative or not 
suspected patients were managed on wards without isolation but 
with personal protective equipment used. Interventional radiology 
procedures and lithotripsy were available on the “hot” site only while 
intensive care was available on both sites.

On both sites Public Health England personal protective equip-
ment (PPE) guidance was followed; for all inpatient care fluid repel-
lent surgical masks, apron, gloves, and eye protection and for aerosol 
generating procedures filtering facepiece masks (FFP3), fluid repellent 
gown, gloves, and eye protection were worn by health-care profes-
sionals.11 Elective admissions for extracorporeal shock wave lithotripsy 
remained on the “hot” site throughout with the same isolation precau-
tions required prior to treatment. Laminar flow theaters were used for 
anesthetizing and operating on the “cold” site for all cases. On the “hot” 
site laminar flow theaters were not routinely used unless the patient 
was determined to be COVID-19 positive preoperatively. Consultant 
led-anesthetic care was available on both sites for all surgical elective 
operations despite a number of the anesthetic team being redeployed 
to intensive care or COVID-19-specific resuscitation teams.

To improve staff safety training was made available to all medi-
cal and nursing staff on correct use of PPE, method of donning and 
doffing, and use of PPE in resuscitation situations. Any members of 
staff with confirmed or symptoms of COVID-19 were required to 
isolate for 14 days. Routine antibody testing was not made available 
for staff members until July 2020, after the period of the study.

2.3 | Participants

All consecutive patients admitted under the care of the urology 
team. Patients were identified using a prospective consecutive data 
set of admissions and surgical bookings.

2.4 | Variables

Variables recorded were age, gender, ethnicity, COVID-19 positive 
(yes/no), complications related to COVID-19 (if positive), respiratory 
support required for COVID-19 (if positive), mortality (yes/no), hy-
pertension (>140/90 mmHg), Charlson Comorbidity Index, opera-
tion performed, and length of stay (in days).

2.5 | Data sources

Data were retrospectively collected using a prospective consecutive 
data set of admissions using trust-wide electronic patient records 
and morbidity and mortality. Data were gathered using electronic 
patient records 30 days from the date of admission. Data were gath-
ered from surrounding hospitals when patients were reported to 
have presented elsewhere.

2.6 | Bias

There was a risk of underreporting due patients presenting in other 
trusts with COVID-19 infection or subclinical COVID-19 infection in 
the community.

2.7 | Statistical methods

Complications related to COVID-19 were presented as percentages 
of the overall cohort and number of patients that underwent surgical 
procedures. Risk factors for developing COVID-19 infection within 
our cohort were determined using multivariate logistic regression 
analysis. Gender, ethnicity hypertension, operation (yes/no), and 
COVID-19 status were analyzed as binary variables, age (≤70 or 
>70), and Charlson Comorbidity Index as dichotomous variables and 
length of stay as a continuous variable.

2.8 | Ethics

This service evaluation/audit was granted institutional approval 
by the Guy’s and St Thomas’ Hospital and the requirement for 
consent for data use that was anonymized before analysis was 
waived.

3  | RESULTS

3.1 | Participants and descriptive data

A total of 611 patients, 451 (73.8%) male and 160 (26.2%) female 
with a median age of 57 (interquartile range 44-70) were ad-
mitted under the urology team (Table 1). Of these, 101 (16.5%) 
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were admitted on the “cold” site and 510 (83.5%) on the “hot” 
site (Table 1). Surgical procedures were performed in 495 (81%) 
(Table 2).

3.2 | Primary objective

Overall, COVID-19 was detected in 20 (3.3%) patients with two 
(0.3%) mortalities. Of the 495 patients that underwent surgical 
procedures, eight (1.6%) contracted COVID-19 postoperatively 
with one (0.2%) postoperative mortality due to COVID-19. Of the 
20 COVID-19 positive patients 17 were at the “hot” site and 3 at 
the “cold” site, two of which were detected preoperatively and one 
postoperatively.

Supplemental oxygen and antibiotics were required in four pa-
tients that developed COVID-19 while another required additional 
methylprednisolone and awake proning but avoided intensive care 
(Table 3). There were two mortalities in patients that contracted 
COVID-19; one postoperative mortality following transurethral re-
section of bladder tumor at the “cold” site with negative preopera-
tive COVID-19 swab that presented to a local hospital in respiratory 
failure 14 days following surgery and one patient with palliative met-
astatic bladder cancer and respiratory failure due to COVID-19 that 
did not have an operation.

3.3 | Secondary objectives

On multivariate analysis, length of stay was the associated with 
contracting COVID-19 in our cohort (OR 1.25, 95% CI 1.13-1.39) 

(Table 4). Patients with higher Charlson Comorbidity Index of 3 or 
above also looked to be more at risk (OR 15.24, 95% CI 2.00-115.77) 
pointing to comorbidity as a risk factor. Patients having surgical pro-
cedures were not at higher risk of contracting COVID-19 compared 
to those that did not (OR 1.1, 95% CI 0.31-3.83).

4  | DISCUSSION

In our cohort the risk of contracting COVID-19 remained low 
(3.3%) throughout the peak of the COVID-19 pandemic in the 
United Kingdom over both “hot” and “cold” sites. Given that the 
hospital was at center of the pandemic in London in a severely 
affected area, this model was a relatively safe method of continu-
ing to deliver urological care. One challenge going forward will be 
dealing with increased waiting lists and delivering safe care on a 
larger scale. There was a significant reduction in the elective ser-
vice during the time of the study; the described department typi-
cally has between 600 and 1000 inpatient episodes monthly, in 
contrast to the 200 per month described in this series. This is a 
worldwide phenomenon with up to 2.8 million surgeries world-
wide expected to be delayed canceled as a result of COVID-19, 
making it vital to find a safe method of carrying out operations 
following the pandemic.12 The “cold” site model has been safely 
described elsewhere, and reports from another “cold” site in 
London have reported a 2% rate of postoperative COVID-19 in-
fection, with only 0.2% of their cohort reporting Clavien-Dindo 
grade 3 complications related to COVID-19.13 While the “cold” site 
was not associated with a reduction in COVID-19 infection when 
compared to the “hot” site (OR 0.86, 95% CI 0.25-3.01) it did allow 
the center described to continue complex important operations 
safely at the peak of the pandemic. The current study supports 
the practice of “cold” sites in areas still suffering from high rates 
of COVID-19.

Postoperative mortality related to COVID in our cohort was 
12.5% (1/8) which is lower than the figure of 20.5% reported in 
China and 23.8% described by the worldwide COVIDSurg collabora-
tive.14,8 Interestingly, apart from the reported mortality there were 
no Clavien-Dindo 3 or above complications in the current series re-
lated to COVID-19 although 37.5% (3/8) of postoperative patients 
required supplementary oxygen and antibiotics. Over the whole 
cohort there were no patients from our department that required 
ventilatory or intensive care support apart from the two mortali-
ties. The two patients had significant comorbidities, with Charlson 
Comorbidity Index scores of 7 and 8, respectively. Multivariate 
analysis demonstrated that those with greater comorbidity were at 
a higher risk of contracting COVID-19, so surgery in these patients 
must be taken with greater planning and caution in areas with high 
COVID-19 prevalence.

An interesting finding of the current study was the association 
of length of stay with increased COVID-19 infection. It is unclear 
whether the patients requiring longer admissions are more at risk, 
pointing to hospital-related transmission or if COVID-19 infection 

TA B L E  1   Patient demographics

Demographic “Hot” site “Cold” site Overall

Total patients 501 (83%) 101 (17%) 611 (100%)

Operative procedure 
(%)

395 (79%) 101 (100%) 496 (81%)

Mean age 
(Interquartile range)

55 (42-69) 59 (48-73) 57 (44-70)

Sex (Male) 374 (75%) 68 (67%) 451 (74%)

Sex (Female) 127 (25%) 33 (33%) 160 (26%)

Median Charlson 
comorbidity score 
(range)

2 (0-10) 3 (0-13) 3 (0-13)

Hypertension 
>140/90 mmHg (%)

122 (24%) 43 (43%) 165 (27%)

Ethnicity-White (%) 221 (44%) 44 (44%) 265 (43%)

Ethnicity-Black or 
Afro-Caribbean (%)

52 (10%) 6 (6%) 58 (9%)

Ethnicity-Asian (%) 15 (3%) 0 (0%) 15 (3%)

Ethnicity-other (%) 23 (5%) 5 (5%) 28 (5%)

Ethnicity-not 
specified (%)

199 (40%) 46 (46%) 245 (40%)
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led to a prolonged admission. However, as no patients required in-
tensive care and only five required supplementary oxygen and an-
tibiotics, it is unlikely that the majority of patients with COVID-19 

had an extended stay due to the virus. The three patients with the 
longest stay with COVID-19 did not require oxygen and were likely 
to have been infected while in hospital. This suggests that early dis-
charge where clinically appropriate may aid the reduction in hospi-
tal-related COVID-19 transmission. In practice surgical departments 
have attempted to do this and admissions have been reported to 
have a reduced length of stay during lockdown when compared to 
previously.15 Risk factors for a more severe course of COVID-19 
have been described and include age 65 and older, living in a nurs-
ing home or long-term care facility as well as chronic lung disease.16 
The rationale for surgery in these patients is particularly important, 
in the described department all “cold” site surgeries were discussed 
at a multidisciplinary team meeting and prioritized according to The 
Royal of College of Surgeons guidance and added to waiting list 
or deferred according to clinical need.17 Surgery in such patients 
must be taken with extra precautions with patients and the family 

TA B L E  3   Management required for COVID positive patients

All patients (%)
Postoperative 
patients (%)

No treatment required 13 (65%) 4 (50%)

Supplementary oxygen and 
antibiotics

4 (20%) 3 (37.5%)

Supplementary oxygen, 
antibiotics, and steroids

1 (5%) 0 (0%)

Ventilatory support 0 (0%) 0 (0%)

Mortality 2 (10%) 1 (12.5%)

Total 20 8

Variable

No. of 
COVID 
events OR 95% CI

P for Trend (for 
continuous variables only)

Age

≤70 8 1.00 Ref.

>70 12 2.20 (0.54-8.99)

Gender

Female 4 1.00 Ref.

Male 16 1.18 (0.38-3.65)

Black or Asian Ethnicity

No 15 1.00 Ref.

Yes 5 1.83 (0.57-5.86)

Cancer

No 10 1.00 Ref.

Yes 10 1.13 (0.44-2.91)

Hypertension

No 13 1.00 Ref.

Yes 7 0.70 (0.26-1.84)

Charlson comorbidity 
index

0 or 1 1 1.00 Ref.

2 3 12.15 (1.24-
118.93)

3+ 16 15.24 (2.00-
115.77)

Operation/procedure

No 4 1.00 Ref.

Yes 16 1.10 (0.31-3.83)

Length of stay (cont.) N/A 1.25 (1.13-1.39) <0.000

Site of admission

“Hot” site 17 1.00 Ref.

“Cold” site 3 0.86 (0.25-3.01)

Note: OR—Odds ratio; 95% CI-95% confidence interval. All odds ratios (OR) were adjusted for 
minimal variables.

TA B L E  4   Risk factors of contracting 
COVID-19 following multivariate analysis
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informed of higher risk of mortality. In the “hot” site decisions to pro-
ceed to surgery were made on a case by case basis by the admitting 
team in conjunction with the peri-operative medicine team taking 
the risk of COVID-19 infection into consideration. While operations 
for life-threatening conditions or sepsis were prioritized, important 
benign conditions were carried out for symptoms, such as ureteros-
copies or extracorporeal shock wave lithotripsies for kidney or ure-
teric stones.

Benefits of “cold” and “hot” site work included the reduced 
cross-contamination of COVID-19 infection from the acute site. 
Global guidance for surgical care during the COVID-19 pandemic 
has suggested patients should be cared for by COVID-19-specific 
surgical teams if possible, rather than those who are also seeing 
uninfected patients which was followed in our site.18 To reduce 
cross-contamination, members of the surgical team were not per-
mitted to visit the “cold” site on the same day as the “hot” site 
although this did not come into effect until a few weeks into the 
opening of the “cold” site as the “cold” site evolved. Across both sites 
appropriate PPE guidance was followed in inpatient and outpatient 
areas according to Public Health England Guidance.11 This has been 
a successful model in our center where two adjacent separate sites 
were available, however, not all centers have this facility and sepa-
ration may have to occur within a single site. Appropriate staffing 
was maintained in the hospital with reallocation of resources, ju-
nior doctors from urology were redeployed to support the intensive 
care department while a reduced junior doctor and advanced nurse 
practitioner rotation supported the wards of the “hot” site. Personal 
protective equipment was available throughout and there were suf-
ficient resources to keep to the public heath guidance.11 While con-
tinuing urological care was safe in the described center, it may not 
be in centers with more limited human resources, PPE, or access to 
COVID-19 PCR testing.

One limitation of this study the possibility of underreporting 
of postoperative COVID-19 infection as a result of patients pre-
senting at other hospitals or subclinical infection in the commu-
nity without presenting to hospital. Asymptomatic shedding of the 
virus can occur and may account for up to 60% of cases.16 To limit 
this, the authors contacted surrounding hospitals where patients 
or doctors reported presentations in other sites, as is the case 
with the postoperative mortality reported. The observational na-
ture of this study meant that the authors did not request patients 
to have routine postoperative COVID-19 PCR swabs which may 
have increased the number of postoperative infections detected. 
On the contrary, postoperative COVID-19 infection is not neces-
sarily causative from the admission as COVID-19 could have been 
obtained in the community in patients discharged from care. In 
addition, the “cold” site was not set up at the beginning of the time 
described and was a response to the pandemic, coming into effect 
on the March 30, 2020. However, the authors decided to include 
all patients in March 2020 as this gives a more rounded picture of 
the height of the pandemic. Prioritization also changed through-
out the study, as cases in early March were carried out as previ-
ously planned, accounting for some nonurgent benign conditions 

and low-risk cancer treatments such as inguinoscrotal surgery and 
brachytherapy.

It is important to note that not all patients at the “hot” site were 
tested for COVID-19 on admission although all “cold” site patients 
were. Routine testing on the “hot” site changed through the time 
of the study, initially only symptomatic patients were being tested, 
while later all emergency admissions were tested. Due to the col-
lection of information using electronic records, ethnicity was not 
recorded in all patients with 40% not specified on records, mean-
ing conclusions about ethnicity based on this data set were lim-
ited. This is an important cohort as black and Asian patients have 
been associated with worse outcomes when compared to white 
patients.19,20 Due to the low number of mortalities and serious 
complications related to COVID-19, we have been unable to make 
conclusions of whether risk factors are predictors of morbidity or 
mortality. While this is a single center study, our unit is a high-vol-
ume tertiary urology and oncology center and outcomes here may 
be able to guide other centers considering “cold” and “hot” site 
models.

5  | CONCLUSIONS

Continuation of urological procedures using “hot” and “cold” sites 
throughout the COVID-19 pandemic was reasonably safe and ena-
bled patients undergo important procedures, although the risk of 
COVID-19 remained and is underlined by a postoperative mortal-
ity. We identified risk factors that could limit transmission, notably 
reducing length of stay.
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