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Background In a surgical setting, COVID-19 patients may trigger ’

. Study registration Registered in ClinicalTrials.gov: NCT04344197

in-hospital outbreaks and have worse postoperative outcomes. De-
spite these risks, there have been no consistent statements on surgi-
cal guidelines regarding the perioperative screening or management
of COVID-19 patients, and we do not have objective global data
that describe the current conditions surrounding this issue. This
study aimed to clarify the current global surgical practice including
COVID-19 screening, preventive measures and in-hospital infection
under the COVID-19 pandemic, and to clarify the international gaps
on infection control policies among countries worldwide.

Methods During April 2-8, 2020, a cross-sectional online survey
on surgical practice was distributed to surgeons worldwide through
international surgical societies, social media and personal contacts.
Main outcome and measures included preventive measures and
screening policies of COVID-19 in surgical practice and centers’ ex-
periences of in-hospital COVID-19 infection. Data were analyzed
by country’s cumulative deaths number by April 8, 2020 (high risk,
>5000; intermediate risk, 100-5000; low risk, <100).

Results A total of 936 centers in 71 countries responded to the sur-
vey (high risk, 330 centers; intermediate risk, 242 centers; low risk,
364 centers). In the majority (71.9%) of the centers, local guide-
lines recommended preoperative testing based on symptoms or sus-
picious radiologic findings. Universal testing for every surgical pa-
tient was recommended in only 18.4% of the centers. In-hospital
COVID-19 infection was reported from 31.5% of the centers, with
higher rates in higher risk countries (high risk, 53.6%; intermedi-
ate risk, 26.4%; low risk, 14.8%; P<0.001). Of the 295 centers that
experienced in-hospital COVID-19 infection, 122 (41.4%) failed to
trace it and 58 (19.7%) reported the infection originating from as-
ymptomatic patients/staff members. Higher risk countries adopted
more preventive measures including universal testing, routine test-
ing of hospital staff and use of dedicated personal protective equip-
ment in operation theatres, but there were remarkable discrepancies
across the countries.

Conclusions This large international survey captured the global sur-
gical practice under the COVID-19 pandemic and highlighted the
insufficient preoperative screening of COVID-19 in the current sur-
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The global pandemic of Coronavirus Disease 2019 (COVID-19) was announced by the World Health
Organization (WHO) on 11 March, 2020 [1] and as of April 17, 2020, more than 2.2 million cases and
more than 140000 deaths have been reported in 210 countries.[2] The rapid spread of the outbreak has
changed the global health care system, including the field of surgery: currently, many hospitals are forced
to stop or postpone elective surgical interventions [3-5].

Patients infected by COVID-19 may present without typical symptoms [6,7] such as fever, cough, short-
ness of breath, gastrointestinal symptoms [8-10] anosmia and ageusia. Such asymptomatic patients play
an important role in the disease spread [11-14]. In a surgical setting, asymptomatic COVID-19 patients
may potentially expose health care providers to virus-contaminated aerosol through surgical and anesthetic
procedures, transmit the disease to other hospitalized patients and trigger in-hospital outbreaks [15-17].
Furthermore, it was reported that COVID-19 patients have worse postoperative outcomes [18-20] with
an unexpectedly high morbidity and mortality, reaching 44% Intensive Care Unit (ICU) admission and
20.5% deaths [21], possibly due to the postoperative suppression of cell-mediated immunity [22-24].
Despite these risks for health care workers, other patients, and the COVID-19 patients themselves, there
have been no consistent statements on surgical guidelines [25-30] regarding the perioperative screening
or management of COVID-19 patients, and we do not have objective global data that describe the cur-
rent conditions surrounding this issue.

This international survey aimed to clarify the current global situation of surgical practice including
COVID-19 screening, preventive measures and in-hospital infection under the COVID-19 pandemic,
and to clarify the international/institutional gaps on infection control policies among countries worldwide.

METHODS

Study design

A cross-sectional online survey study on surgical practices was conducted in April, 2020 [31]. The survey
questionnaires were designed and developed by the steering committee composed of 5 surgeons (VB, TK,
YA, GP, GSS) through international teleconferences and email exchanges. As the COVID-19 pandemic was
an unprecedented event, there were no referable previous surveys during this process. A pilot version of
the survey was circulated and tested by 47 participants between March 24 and 30, 2020, and the revised
final version was approved by all the authors of this study on April 1st, 2020.

The survey consisted of itemized closed questions (single choice, multiple choice, and numeric) as shown
in Table 1. Main outcome and measures included centers’ experiences of in-hospital COVID-19 infec-

Tahle 1. Survey questions

Basic INFORMATION

Your country

Your city

Name of your hospital

Your center is? (type of hospital)

Have any COVID-19 positive patients been admitted to your hospitals? (both medicine and surgery department, with number of caseloads)
SURGICAL PROCEDURES AND PROTECTIVE MEASURES (TABLES 2-4)

To date, which kind of surgical procedures do you still perform at your hospital?

How do you perform surgery?

‘When is a surgical patient isolated in your center?

Are you doing hospital team-rotations at your center? (e.g.: divide department staff member in two separated groups that works separately on rotation)
‘When do you wear medical masks?

‘Which of the following are easily available at your hospital?
Testing povicies anp In-tospirar COVID-19 recrion (tasLes 5-7)

If local guidelines are available at your center, which surgical patients do your local guidelines recommend testing?

Do you perform a diagnostic Chest CT scan preoperatively to rule out COVID-19?
‘When are hospital staff members tested at your hospital?

‘Which type of test do you perform?

How long does it take to get COVID-19 test results on average at your center?

Have you experienced any in-hospital COVID-19 infections in your center?

If yes, did you manage to trace the outbreak?
Did any of your staff develop symptoms and test positive for COVID-19?
If any hospital staff member is tested positive while being asymptomatic, they:
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tions, and preventive measures and screening policies of COVID-19 in surgical practices. All questions
were mandatory, and the participants were asked to provide profiles and names of the institutions to ex-
clude duplicated registration.

The survey respondents were surgeons who represented the centers’ surgical departments, and the indi-
vidual surgeons were responsible for providing data on surgical practice at the centers. The centers in this
study included academic hospitals, cancer centers and local public or private hospitals that were equipped
with surgical departments. Survey participation was on a voluntary basis. In light of the rapidly changing
situation in each country, we conducted the online survey within one week (April 2 to 8, 2020). Google
Forms (Google LLC, Menlo Park California, USA) was used to deliver the survey in 13 languages, and the
Wenjuanxing platform (Changsha Ranxing Information Technology Co.,LTD, Hunan, China) was used
to deliver a Chinese version in China. The survey was globally distributed to surgeons through emails,
telephones, social media, and international surgical societies’ social media platforms (European Society of
Surgical Oncology, Latin American Society of Surgical Oncology, Russian Society of Colorectal Surgeons
and Societa Italiana di Chirurgia Colo-Rettale).
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The study was approved by the institutional review board of Tor Vergata University of Rome (n.49/20).
The study was registered on ClinicalTrials.gov (NCT04344197). Reporting of this study follows the Amer-
ican Association for Public Opinion Research reporting guideline and Checklist for Reporting Results of
Internet E-Surveys [32].

Statistical analyses

Data were analyzed by country’s risk category. Countries were classified into high (>5000), intermediate
(between 100 and 5000) and low (<100) risk groups based on the number of cumulative deaths report-
ed by the WHO on April 8, 2020 (Figure 1). These death thresholds were defined by the fact that the
most severely affected countries reached over 5000 deaths, and most countries started lockdown when
the deaths exceeded 100 [33]. Data from countries with =25 centers were separately analyzed. Data were
also analyzed by the centers’ COVID-19 caseloads (>100, 50-100, 10-50, 1-10 and none). Only one rep-
resentative respondent per center was included in the analyses, and duplicated registration from the same
centers was manually excluded based on the provided profiles and names of the institutions. Comparison
of the data was performed using the x> and Fisher exact tests for categorical variables and the t test for

risk
. High
I:‘ Intermediate

. Low
[ na

Figure 1. Countrys’ risk category and number of centers. Countries were classified into high (>5000), intermediate (100-5000) and
low (<100) risk groups based on the number of cumulative deaths reported by the WHO on April 8, 2020. Other countries in in-
termediate risk (n=130): Mexico (24), Portugal (17), Romania (13), Austria (12), Germany, India, Ireland (10), Belgium (8), Brazil,
Switzerland (5), Canada, Sweden (4), South Korea (3), Indonesia (2), Denmark, Iran, and Poland (1). Other countries in low risk
(n=115): Ukraina (11), Azerbaijan (9), Pakistan (8), Egypt, Israel (6), Greece, Lithuania, Norway (5), Belarus, Colombia, Leba-
non (4), Australia, Czech Republic, Sri Lanka (3), Argentina, Armenia, Bulgaria, Finland, Latvia, Moldova, Puerto Rico, South Afri-
ca, Thailand (2), Afghanistan, Hungary, Iceland, Iraq, Israel, Korea, Kyrgyzstan, Morocco, Nepal, New Zealand, North Macedonia,
Oman, Palestine, Panama, Peru, Philippines, Saudi Arabia, Serbia, Singapore, Tunisia, United Arab Emirates (1).
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continuous variables. Two-sided P values <0.05 were considered statistically significant. Analyses were
performed by a statistician (A. P) using R software (R Core Team (2019). R: A language and environment
for statistical computing (R Foundation for Statistical Computing, Vienna, Austria).

RESULTS

Study population

The survey was completed by a total of 1173 surgeons from 936 centers in 71 countries, involving 5
high risk countries (330 centers), 20 intermediate risk countries (242 centers) and 46 low risk countries
(364 centers) (Figure 1). Five high risk countries (Italy, Spain, USA, UK and France), 3 intermediate risk
countries (China, Turkey, Netherlands) and 2 low risk countries (Japan and Russia) had 25 or more par-
ticipating centers. There were 201 COVID-19-free, 59 COVID-19-dedicated and 642 COVID-19-mixed
hospitals. The Types of centers were 342 academic centers, 155 cancer centers and 435 local public or
private centers. Centers’ COVID-19 caseloads were available in 813 centers (86.9%).
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Surgical procedures and protective measures

Results of current surgical procedures and protective measures by countries’ risk group, country, and
centers’ COVID-19 caseloads are summarized in Table 2, Table 3 and Table 4. Overall, the majority
of the centers performed emergency surgery (92.2%) and oncologic elective surgeries (68.4%), whereas
non-oncologic elective surgeries were performed in 28.1% of the centers, ranging from 8.5% in high-risk
to 45.1% in low-risk countries. Among the high risk countries, centers that continue oncologic elective

Tahle 2. Surgical procedures and protective measures by countries’ risk group

CouNTRIES® RISK GROUP
Int. risk Low risk P value

OveraLL —
High risk

936 330 242 364
Surgical procedures performed. No. (%):*
Emergency 863 (92.2) 317 (96.1) 230 (95.0) 316 (86.8) <0.001
Oncologic elective 640 (68.4) 222 (67.3) 189 (78.1) 229 (62.9) <0.001
Non oncologic elective 263 (28.1) 28 (8.5) 71 (29.3) 164 (45.1) <0.001
Office procedures and one-day surgery 159 (17.0) 17 (5.2) 41 (16.9) 101 (27.8) <0.001
How do you perform surgery? No. (%):*
As usual 398 (42.5) 75 (22.7) 93 (38.4) 230 (63.2) <0.001
Try to avoid laparoscopic cases 187 (20.0) 79 (23.9) 63 (26.0) 45 (12.4) <0.001
With dedicated PPE 320 (34.2) 178 (53.9) 74 (30.6) 68 (18.7) <0.001
If laparoscopic, use smoke aspiration devices 238 (25.4) 133 (40.3) 57 (23.6) 48 (13.2) <0.001
When is a surgical patient isolated? No. (%)
Every patient is isolated until proved COVID-19 negative 101 (10.8) 62 (18.8) 27 (11.2) 12 (3.3)
If symptomatic/suspected/COVID-19 positive 722 (77.1) 258 (78.2) 202 (83.5) 262 (72.0) <0.001
Others 113 (12.1) 10 (3.0) 13 (5.4) 90 (24.7)
Are you doing hospital team-rotations? No. (%):
Yes 268 (28.6) 105 (31.8) 96 (39.7) 67 (18.4)
No 668 (71.4) 225 (68.2) 146 (60.3) 297 (81.6) <0001
When do you wear medical masks? No. (%):*
When visiting symptomatic/suspected/COVID-19 positive patients 141 (15.1) 40 (12.1) 48 (19.8) 53 (14.6) 0.04
When visiting every patient 124 (13.2) 34 (10.3) 29 (12.0) 61 (16.8) 0.04
Always in hospital 677 (71.8) 265 (80.3) 159 (65.7) 253 (69.5) <0.001
‘Which are easily available: No. (%):*
Gloves 880 (94.0) 309 (93.6) 227 (93.8) 344 (94.5) 0.88
Gowns 573 (61.3) 186 (56.4) 130 (53.9) 257 (70.6) <0.001
Eye protection 405 (43.3) 121 (36.7) 113 (46.7) 171 (47.0) 0.01
Medical masks 736 (78.6) 259 (78.5) 196 (81.0) 281 (77.2) 0.54
FFP2/FFP3 or respirator N95 231 (24.7) 83 (25.2) 71(29.3) 77 (21.2) 0.07
Hand sanitizer 791 (84.5) 263 (79.7) 216 (89.3) 312 (85.7) 0.005

Int — intermediate, PPE — personal protective equipment
*Percentages do not add up to 100 because of the multiple choice question.
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Table 4. Surgical procedures and protective measures by centers’ COVID-19 caseloads

Cenrers’ COVID-19 caseLoaps

OveraLL
>100 50-100 10-50 1-10 None P value
813 32 177 151 222 231

=Y Surgical procedures performed. No. (%):*
w = Emergency 746 (91.8) 30(93.8) 173 (97.7) 147 (97.4) 205(92.3) 191 (82.7) <0.001
5 g Oncologic elective 575 (70.7) 21(65.6) 139(78.5) 116(76.8) 160 (72.1) 139 (60.2) <0.001
E <Z: Non oncologic elective 246 (30.3) 1.1 18 (10.2) 33(21.9) 84 (37.8) 110(47.6) <0.001
anllag Office procedures and one-day surgery 149 (18.3) 2(6.2) 10 (5.6) 17 (11.3) 54 (244) 66 (28.6) <0.001
O %)
& How do you perform surgery? No. (%):
§ e As usual 367 (45.1) 6(18.8) 44(249) 65(43.0) 111(50.0) 141 (61.0) <0.001
g_]) C>) Try to avoid laparoscopic cases 162 (199) 10(31.2) 40Q2.6) 37245 46Q0.7) 29(2.6) 0.01
e O With dedicated PPE 273(33.6) 23(71.9) 97(54.8) 55(36.4) 55(24.8) 43(18.6) <0.001

1f laparoscopic, use smoke aspiration devices 212 (26.1) 17(53.1) 78(44.1) 47((31.1) 41(18.5) 29(12.6) <0.001

When is a surgical patient isolated? No. (%):
Every patient is isolated until proved COVID-19 negative 90 (11.1)  5(15.6) 41 (3.2) 23(15.2) 13 (5.9) 8 (3.5)

If symptomatic/ suspected/ COVID-19 positive 622 (76.5) 26(81.2) 133 (75.1) 126(83.4) 192(86.5) 150 (64.9) <0.001
Others 101 (12.4) 13.1) 3(1.7) 2(1.3) 17 (7.7) 73 (31.6)

Are you doing hospital team-rotations? No. (%):

Yes 234(28.8) 10(31.2) 76429 52344 53239 43(18.6)

No 579 (71.2) 22(68.8) 101 (57.1) 99(65.6) 169 (76.1) 188 (81.4) <0001

When do you wear medical masks? No. (%)*

‘When visiting symptomatic/ suspected/ COVID-19

positive patients 125(154) 2(6.2) 33(18.6) 31(0.5) 31(14.0) 28(2.1) 0.07

When visiting every patient 109 (13.4) 6(18.8) 17 (9.6) 20 (13.2) 28(12.6) 38(16.5) 0.29
Always in hospital 590 (72.6) 26(81.2) 128(72.3) 106(70.2) 165(74.3) 165(71.4) 0.71
Which are easily available: No. (%):*

Gloves 764 (94.0) 30(93.8) 170(96.0) 141(93.4) 207 (93.2) 216(93.5) 0.78
Gowns 499 (61.4) 22 (68.8) 107 (60.8) 89 (58.9) 138(62.2) 143(61.9) 0.86
Eye protection 363 (44.6) 13 (40.6) 83 (46.9) 60(39.7) 105 #47.3) 102 (44.2) 0.61
Medical masks 640 (78.7) 25(78.1) 146(82.5) 118(78.1) 171(77.0) 180(77.9) 0.74
FFP2/FFP3 or respirator N95 201 24.7) 11(344) 55(@31.1) 45(29.8) 48(Q21.6) 42(18.2) 0.007
Hand sanitizer 707 (87.0) 24 (75.0) 154(87.0) 133(88.1) 199(89.6) 197(85.3) 0.19

PPE — personal protective equipment
*Percentages do not add up to 100 because of the multiple choice question. Data were analyzed in centers that provided COVID-19 caseloads (N=813).

surgeries varied from 48.3% in the USA to >80% in Italy and France. Centers that avoided laparoscop-
ic surgery were less than 30% across countries in each risk category, except for UK (64.3%) and Turkey
(51.7%). The use of dedicated Personal Protective Equipment (PPE) and the use of smoke-aspiration de-
vices during laparoscopic surgery were proportional to the country risk categories and centers’ caseloads.
Over 30% of the centers in high and intermediate risk countries organized hospital team rotation, but
the proportion per each country varied from 17.5% (Italy) to 69% (Turkey). Overall, 71.8% of the par-
ticipants reported always wearing a medical mask in the hospital, but the proportion varied across the
countries from 0% in the Netherlands, 21.4% in UK to >95% in Italy, France and China. Among PPEs,
FFP2/FFP3 masks and eye protections were less available similarly across the countries.

Testing policies

Testing policies by countries’ risk group, country, and centers’ COVID-19 caseloads are summarized
in in Table 5, Table 6 and Table 7. The majority (71.9%) of local guidelines recommended preop-
erative testing based on symptoms or suspicious radiologic findings. Local guidelines recommended
testing every surgical patient in less than 20% of the centers. Routine screening by chest-Computer
Tomography (CT) scan was used in only 22.8% of the overall centers, and the rates varied among the
countries from 87.9% in China to 7.3% in the USA. Testing policies for staff members were also based
on symptoms or risk contact in majority of the centers. Polimerase Chain Reaction (PCR) test with-
out antibody testing was used in most of the countries, whereas nearly 30% of surgeons did not know
which type of laboratory testing was used at their centers. The wait time to get test results was more
than 1 day in 34.7% of the centers.
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Tahle 5. Testing policies and in-hospital COVID-19 infection by countries’ risk group

CoUNTRIES® RISK GROUP

OveraLL T . .
High risk Int. risk Low risk P value
936 330 242 364

Testing policies recommended by the local guidelines. No. (%):* = O
Everyone 172 (184) 84 (25.5) 54 (22.3) 34 (9.3) <0.001 w =
All oncologic patients 56 (6.0) 32 (9.7) 13 (5.4) 11 (3.0) 0.001 E g
All emergency patients 101 (10.8)  40(12.1)  27(11.2) 34 (9.3) 0.49 E %
Symptomatic or suspicious radiological features 673 (71.9) 222 (67.3) 164 (67.8) 287 (78.8) 0.04 anliag
Preoperative chest CT performed. No. (%): gé QI
Yes 213 (22.8) 81 (24.5) 88 (36.4) 44 (12.1) 5 9
No 394 (42.1) 144 (43.6) 88(36.4) 162 (44.5) g %
Only if symptomatic 320 (34.2) 100 (30.3) 66 (27.3) 154 (42.3) <0001 & O
Others 9 (1.0) 5(1.5) 0 (0.0) 4(1.1)
Testing policies on staff members. No. (%):*
Everyone is routinely tested every two/four weeks 23 (2.5) 14 (4.2) 2 (0.8) 7(1.9) 0.02
Mandatory if risk contact/symptoms present 570 (60.9) 186 (56.4) 157 (64.9) 227 (62.4) 0.09
On request if risk contact/symptoms present 435 (46.5) 174 (52.7) 122 (50.4) 139 (38.2) <0.001
No test 46 (4.9) 14 (4.2) 8(3.3) 24 (6.6) 0.15
Testing type. No. (%):
1 PCR swab 392 (41.9) 186(56.4) 81 (33.5) 125 (34.3)
2 PCR swabs 216 (23.1)  75(22.7) 67 27.7) 74 (20.3) ~0.001
PCR + antibodies 71 (7.6) 16 (4.8) 36 (14.9) 19 (5.2)
I don't know 257 (27.5) 53(16.1) 58 (24.0) 146 (40.1)
‘Wait time for test results. No. (%):
1-6 h 169 (18.1) 63 (19.1) 46 (19.0) 60 (16.5)
6h-1d 305(32.6) 126(38.2) 82(33.9) 97 (26.6)
More than 1 d 325(34.7) 126(38.2) 84 (34.7) 115 (31.6) <0.001
I don't know 137 (14.6) 15 (4.5) 30 (12.4) 92 (25.3)
Experienced in-hospital COVID-19 infection. No. (%):
Yes 205(31.5) 177(53.6) 64 (26.4) 54 (14.8)
No/I don't know 641 (68.5) 153 (46.4) 178 (73.6) 310 (85.2) <0.001
If yes, source of the outbreak traced? No. (%):1
‘We had hospital outbreak but could not trace them 122 (41.4) 92 (52.0) 18 (28.1) 12 (22.2)
Yes, started from a symptomatic staff/patient 89 (30.2) 42 (23.7) 27 (42.2) 20 (37.0)
Yes, started from an asymptomatic staff/patient 58 (19.7) 31(17.5) 14 (21.9) 13 (24.1) <.001
Others 26 (8.8) 12 (6.8) 5(7.8) 9(16.7)
Staff testing positive with symptoms. No. (%):
Yes 296 (31.6) 162 (49.1) 89 (36.8) 45 (12.4)
No/I don't know 640 (68.4) 168 (50.9) 153 (63.2) 319 (87.6) <.001
Policies for asymptomatic infected staff. No. (%):*
Placed in mandatory quarantine 725 (77.5) 249 (75.5) 195 (80.6) 281 (77.2) 35
Placed in voluntary quarantine 125 (13.4) 40 (12.1) 30 (12.4) 55 (15.1) 45
Continue working 41 (4.4) 25 (7.6) 7 (2.9 9.5 .002

Int — intermediate, CT — computed tomography, PCR — polymerase chain reaction
*Percentages do not add up to 100 because of the multiple choice question.
FThe sum was the number of the respondents who answered “yes” in the question “Experienced in-hospital COVID-19 infection”.

In-hospital COVID-19 infection

In-hospital COVID-19 infection by countries’ risk group, country, and centers’ COVID-19 caseloads are
summarized in Table 5, Table 6 and Table 7. Overall, in-hospital COVID-19 infection was reported
in 31.5% of the overall centers, and the rate was highest in the high risk countries (53.6%), but some
intermediate risk countries (Netherland, Turkey) also reported relatively high rates which were com-
parable to high risk countries. Out of 295 centers that experienced in-hospital COVID-19 infection,
122 (41.4%) failed to trace it, and 58 (19.7%) reported the infection originating from asymptomatic
patients/staff members. When analyzed by institutional caseload of COVID-19 patients, centers that
had treated high number of COVID-19 patients reported high rates of in-hospital COVID-19 infection
and staff member infection.
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Surgical practice under the COVID-19 pandemic

Tahle 7. Testing policies and in-hospital COVID-19 infection by centers’ COVID-19 caseloads

Centers” COVID-19 caseoas

OveraLL

>100 50-100 10-50 1-10 None P value
813 32 177 151 222 231

Testing policies recommended by the local guidelines. No. (%)*
Everyone 155 (19.1) 22 (68.8) 52 (29.4) 27 (17.9) 28 (12.6) 26(11.3) <0.001
All oncologic patients 49 (6.0) 3094 18 (10.2) 13 (8.6) 5(2.3) 10 (4.3) 0.006
All emergency patients 88 (10.8) 4 (12.5) 22 (12.4) 23(15.2) 20 (9.0) 19 (8.2) 0.20
Symptomatic or suspicious radiological features 580 (71.3) 6(18.8) 108 (61.0) 115(76.2) 177 (79.7) 174 (75.3) <0.001
Preoperative chest CT performed. No. (%)
es 184 (22.6) 13 (40.6) 44 (24.9) 41 (27.2) 44 (19.8) 42 (18.2)
No 339 (41.7) 10(31.2) 68(38.4) 64 (42.4) 94 (42.3) 103 (44.6) 014
Only if symptomatic 282 (34.7) 9(28.1) 64 (36.2) 46 (30.5) 81 (36.5) 82(35.5)
Others 8 (1.0) 0 (0) 1(0.6) 0(0) 314 4 (1.7)
Testing policies on staff members. No. (%):*
Everyone is routinely tested every two/four weeks 23(2.8) 4(12.5) 7 (4.0) 3(2.0) 5(2.3) 4 (1.7) 0.01
Mandatory if risk contact/symptoms 514 (63.2) 20(62.5) 119(67.2) 100(66.2) 122 (55.0) 153 (66.2) 0.06
On request if risk contact/symptoms 381 (46.9) 12(37.5) 92(52.0) 87(57.6) 115(51.8) 75(32.5) <0.001
No test 34 (4.2) 13.1D 5(2.8) 3.0 10 (4.5) 15 (6.5) 0.21
Testing type. No. (%):
1 PCR swab 338 (41.6) 24 (75.0) 95(53.7) 64 (42.4) 89 (40.1) 66 (28.6)
2 PCR swabs 189 (23.2) 6(18.8) 48 27.1) 38 (25.2) 45 (20.3) 52 (2.5) <0.001
PCR + antibodies 62 (7.6) 131D 8 (4.5) 12 (7.9) 18 (8.1) 23 (10.0)
I don't know 224 (27.6) 131D 26 (14.7) 37 (24.5) 70 (31.5) 90 (39.0)
‘Wait time for test results. No. (%)
1-6h 148 (18.2) 10(31.2) 39(22.0) 35(23.2) 33(14.9 31134
6h-1d 265 (32.6) 18(56.2) 79 (44.6) 47 (31.1) 73(32.9) 48 (20.8)
More than 1 d 282 (34.7) 4(12.5) 58 (32.8) 58 (38.4) 91 (41.0) 71 (30.7) <0.001
I don't know 118 (14.5) 0(0.0) 1(0.6) 11 (7.3) 25(11.3) 81 (35.1)
Experienced in-hospital COVID-19 infection. No. (%):
Yes 246 (30.3) 27(84.4) 100 (56.5) 52 (34.4) 52 (23.4) 15 (6.5)
No/l don’t know 567 (69.7) 5 (15.6) 77 (43.5) 99 (65.6) 170 (76.6) 216 (93.5) <0.001
If yes, source of the outbreak traced? No. (%):1
‘We had hospital outbreak but could not trace them 94 (38.2) 21 (77.8) 43 (43.0) 11 21.2) 12 (23.1) 7 (46.7)
es, started from a symptomatic staff member/patient 78 B31.7) 3(11.1) 30(30.00 20(38.5) 21404 426.7)
Yes, started from an asymptomatic staff member/patient 53 (21.5) 3(11.1)  22(2.0 14269 11(21.2) 3(0.0) <0.001
Others 21(8.5) 0 (0) 5(5.0) 7 (13.5) 8 (15.4) 1(6.6)
Staff testing positive with symptoms. No. (%):
Yes 245 (30.1) 21(65.6) 95(53.7) 68 (45.0) 52 (23.4) 9(3.9)
No/l don’t know 568 (69.9) 11 (34.4) 82 (46.3) 83 (55.0) 170(76.6) 222 (96.1) <0.001
Policies for asymptomatic infected staff. No. (%):*
Placed in mandatory quarantine 640 (78.7) 27 (84.4) 142(80.2) 113(74.8) 187 (84.2) 171 (74.0) 0.05
Placed in voluntary quarantine 111 (13.7) 2(6.2) 18 (10.2) 24 (15.9) 36 (16.2) 31(13.4) 0.27
Continue working 31(3.8) 0 (0.0) 11 (6.2) 10 (6.6) 2 (0.9) 8(3.5) 0.01

CT — computed tomography, PCR — polymerase chain reaction

*Percentages do not add up to 100 because of the multiple choice question.

Data were analyzed in centers that provided COVID-19 caseloads (N=813)

1The sum was the number of the respondents who answered “yes” in the question “Experienced in-hospital COVID-19 infection”.

DISCUSSION

In this large international survey involving 936 centers from 71 countries, we revealed the current global
situation of surgical practice including COVID-19 screening, preventive measures and in-hospital infec-
tion under the COVID-19 pandemic in early April 2020. To our knowledge, this is one of the largest in-
ternational survey studies on COVID-19 in the field of surgery. The survey revealed two major findings.
First, significant rates of centers had experienced in-hospital COVID-19 infection (31.5%) worldwide,
and the majority of these centers failed to trace it or reported the infection originating from asymptomat-
ic patients/staff members. The rates of in-hospital COVID-19 infection reached 53.6% in high risk coun-
ties and 84.4% in centers with >100 COVID-19 case load. Second, there were remarkable discrepancies
among countries regarding the preoperative screening policies and perioperative preventive measures.
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We can conclude that under the current screening policies, COVID-19 patients impose problems with
non-negligible frequency in surgical practice that may trigger hospital outbreaks, particularly in severely
affected countries/institutions.

Since the early phase of COVID-19 pandemic, preventive measures and screening policies worldwide
focused on symptomatic patients, mainly based on previous experience with the influenza virus and Co-
rona Virus 1 Severe Acute Respiratory Syndrome (SARS-CoV-1). Our study was compatible with these
findings, and confirmed wide prevalence of the initial symptom-based preoperative testing policies which
may have missed the asymptomatic cases: less than 20% of local guidelines worldwide tested every sur-
gical patient with huge variations among countries. Such limited use of preoperative testing may also be
related to a worldwide shortage of testing capacity and to >1 day waiting periods for test results as report-
ed from at least 34.5% of the centers.

Although we have no direct evidence on the benefit of universal testing for surgical patients, recent emerg-
ing evidence brought the international and local surgical guidelines to recommend preoperative testing
when available and practical [25-30]. SARS-CoV-2 viral loads peak 5 days earlier than SARS-CoV-1, and
is similarly detected in asymptomatic and symptomatic patients [34-36]. These traits of SARS-Cov-2 make
asymptomatic patients more likely to transmit the disease than in the previous epidemics [37-39]. In hos-
pital settings, a study from China reported a higher prevalence of asymptomatic COVID-19 infection in
hospitalized patients (5.8%) compared to the community (1.2%), [40] and asymptomatic hospitalized
patients were frequently reported as a source of in-hospital outbreaks [41]. In this study, local guidelines
in the majority of the centers recommended testing based on symptoms or suspicious radiologic find-
ings. Such testing policies may be challenged by the fact that over 30% of the centers worldwide expe-
rienced in-hospital COVID-19 infection, and almost 60% of those centers failed to trace it or reported
originating from asymptomatic carriers. The proportion of centers with in-hospital COVID-19 infection
was particularly high in severely affected countries/centers. In light of these findings, infection-control
strategies focused solely on symptomatic patients may not be sufficient in surgical patients, particularly
in highly affected countries/centers. A prospective universal testing program for surgical patients is war-
ranted to clarify the prevalence of asymptomatic carriers, its potential impact on hospital outbreaks and
the cost-benefit balance of the testing.

Another approach to deal with asymptomatic COVID-19 patients is the strict use of PPE and infection
control measures. In this study, the universal use of dedicated PPE was proportional to the countries’ risk
categories and centers’ caseloads, reaching 53.9% in the high risk countries and 71.9% in the highest
caseload centers. This data implies surgeons’ high concern and awareness of asymptomatic COVID-19
patients in the highly-affected countries/centers. Unfortunately, the study also disclosed insufficient avail-
ability of the PPE across the countries, particularly Filter Face Piece2 (FFP)/FFP3 masks and eye protec-
tions. Large disparities existed in the availability of the PPE across the countries. Surgeons must consid-
er the local testing capability as well as PPE availability to decide the best protective measures under the
current risk of asymptomatic COVID-19 patients.

Policies on wearing a mask for health care workers have been debated. The WHO guidelines recommend
that health care workers should wear a medical mask when entering a room where patients with suspect-
ed or confirmed COVID-19 are admitted [42]. Although 71.8% of the participants in this study reported
that they always wore a mask in the hospital, the rates were not linearly correlated with countries’ risk
category or centers’ caseload but varied significantly across the countries from 0% to >95%, which re-
flects the lack of international consensus and perhaps cultural differences on this subject. In contrast to
mask policies, the use of dedicated PPE was linearly correlated with the country risk categories and cen-
ters’ caseloads. Interestingly, surgeons from UK reported the highest use of dedicated PPE in operation
theatres (71.4%) but the lowest use of masks in hospital wards (21.4%) among the high risk countries.
Further, our data showed that resource shortage was almost comparable in high caseload centers or high
risk countries compared to the others. These findings suggest the use of PPE was dependent not only on
supply but institutional or surgeons’ policies.

In this study, countries were classified into the 3 risk categories by the number of cumulative deaths in
light of the epidemiological situations on April 8, 2020 as described in the Methods. Although there is
no consensus about what is the best index for the countries’ pandemic status, this classification might be
challenged as the number of deaths is not only dependent on the pandemic status but also on the popu-
lation size and different definitions of the COVID-19-related deaths among the countries. Acknowledging
these limitations, it is noteworthy that there were clear consistency between the results analyzed by the
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countries’ risk category and those analyzed by the centers’ COVID-19 caseload. For instance, centers with
higher caseload (>100) adopted overall more preventive policies than lower caseload centers, including
universal testing (in 100% of high caseload centers), routine testing of hospital staff and use of dedicat-
ed PPE in operation theatres. Similar trends were observed between these variables and the country risk
category. The matching results between the two different risk categories (ie, countries’ risk category and
centers’ caseloads) support the robustness of our analysis and results.

The strengths of this survey include large numbers and internationality of respondents and short period
of recruitment to capture the current practice under rapid developments of COVID-19 crisis. However,
this survey is subject to inherent systematic biases caused by unintended selection of centers at distribu-
tion, unequal number of centers per country and uneven geographical coverage. Only six countries (Ita-
ly, Spain, USA, China, Japan and Russia) were responsible for 62.2% of the participants, and the results
may over-represent the situations in these countries. The response rate for the survey cannot be provided
due to unlimited distribution through social media and academic societies, and the profiles or represen-
tativeness of the centers cannot be evaluated or compared between those did and did not respond to the
survey. Voluntary participation of the survey may have resulted in recruiting respondents who have high
interests in this topic and led to overestimation of the frequency and clinical impact of COVID-19 patients
in surgical practice (a voluntary response bias). Acknowledging these limitations, this study tried to min-
imize the effect of such biases and obtain clinically meaningful results by collecting a large sample size
and stratifying the data by countries’ death number and centers’ caseloads. We believe this survey does
reflect current surgical practices, which highlights the emerging problems caused by COVID-19 patients.
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In conclusion, this large international survey captured the global surgical practice under the COVID-19
pandemic and highlighted the insufficient preoperative screening of COVID-19 in the current surgical
practice. We strongly believe that in the coming phase of pandemic, during which many medical centers
will resume elective surgeries, a call for action in surgical departments is needed in global plans for infec-
tion control. More intensive screening programs will be necessary to prevent new potentially catastroph-
ic outbreaks of infection in hospitals.
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