Ifeuld B08101|qIg BAOPRd IQ BUSIBAIUN 18 2202 ‘TZ Mdy uo /wod g usdolway/:dny woly pepeojumod "220z [Udy TT Uo 069750-T20z-uadolwg/ogTT 0T se paysiignd is.y :usdo rINg

Open access

BM)J Open

To cite: Global Health
Research Group on Children’s
Non-Communicable Diseases
Collaborative. Impact of

the COVID-19 pandemic

on patients with paediatric
cancer in low-income, middle-
income and high-income
countries: a multicentre,
international, observational
cohort study. BMJ Open
2022;12:¢054690. doi:10.1136/
bmjopen-2021-054690

» Prepublication history and
additional supplemental material
for this paper are available
online. To view these files,
please visit the journal online
(http://dx.doi.org/10.1136/
bmjopen-2021-054690).

Received 21 June 2021
Accepted 21 January 2022

| '.) Check for updates

© Author(s) (or their
employer(s)) 2022. Re-use
permitted under CC BY-NC. No
commercial re-use. See rights
and permissions. Published by
BMJ.

Correspondence to

Global Health Research
Group on Children’s Non-
Communicable Diseases
Collaborative;
info@globalchildrenncds.com

Original research

Impact of the COVID-19 pandemic on
patients with paediatric cancer in low-
income, middle-income and high-
income countries: a multicentre,
international, observational

cohort study

Global Health Research Group on Children’s Non-Communicable Diseases

Collaborative

ABSTRACT

Objectives Paediatric cancer is a leading cause of death
for children. Children in low-income and middle-income
countries (LMICs) were four times more likely to die than
children in high-income countries (HICs). This study aimed
to test the hypothesis that the COVID-19 pandemic had
affected the delivery of healthcare services worldwide, and
exacerbated the disparity in paediatric cancer outcomes
between LMICs and HICs.

Design A multicentre, international, collaborative cohort
study.

Setting 91 hospitals and cancer centres in 39 countries
providing cancer treatment to paediatric patients between
March and December 2020.

Participants Patients were included if they were

under the age of 18 years, and newly diagnosed

with or undergoing active cancer treatment for Acute
lymphoblastic leukaemia, non-Hodgkin’s lymphoma,
Hodgkin lymphoma, Wilms’ tumour, sarcoma,
retinoblastoma, gliomas, medulloblastomas or
neuroblastomas, in keeping with the WHO Global Initiative
for Childhood Cancer.

Main outcome measure All-cause mortality at 30 days
and 90 days.

Results 1660 patients were recruited. 219 children had
changes to their treatment due to the pandemic. Patients
in LMICs were primarily affected (n=182/219, 83.1%).
Relative to patients with paediatric cancer in HICs, patients
with paediatric cancer in LMICs had 12.1 (95% Cl 2.93 to
50.3) and 7.9 (95% Cl 3.2 to 19.7) times the odds of death
at 30 days and 90 days, respectively, after presentation
during the COVID-19 pandemic (p<0.001). After adjusting
for confounders, patients with paediatric cancer in LMICs
had 15.6 (95% Cl 3.7 to 65.8) times the odds of death at
30 days (p<0.001).

Conclusions The COVID-19 pandemic has affected
paediatric oncology service provision. It has
disproportionately affected patients in LMICs, highlighting
and compounding existing disparities in healthcare
systems globally that need addressing urgently. However,
many patients with paediatric cancer continued to

Strengths and limitations of this study

» This is the first large-series, global, multicentre,
international cohort study to explore the effect of
the COVID-19 pandemic on paediatric oncology
care, which includes data from 1660 patients in 39
countries.

» The collaborative approach for this study allowed a
large series of high-quality data to be collected in a
timely manner without overburdening centres, with
91 centres being involved in this study.

» Asingle study database was used, which allowed for
data-analysis to occur to ascertain the short-term
outcome for paediatric oncology patients while the
study continued to collect follow-up data.

» This is an interim-report, and many centres involved
in the wider study—including all centres in India—
have not been able to gain ethical approval to share
their data for this report; although approvals will be
in place to share data after 12 month follow-up data
has been collected in December 2021.

» This study has limited its focus to nine of the the
most common paediatric cancers globally as iden-
tified by the WHO, and hence does not capture the
effects of the pandemic on rarer cancers.

receive their normal standard of care. This speaks to the
adaptability and resilience of healthcare systems and
healthcare workers globally.

INTRODUCTION

Approximately 200 000-400 000 children
are newly diagnosed with cancer annually."™
Cancers in the paediatric population differ
greatly from those in adults, particularly
in the diagnoses seen and the availability
of suitable healthcare.” Fewer than 20% of
all paediatric cancers are found in high-
income countries (HICs), where multimodal
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care is more accessible.” Despite being ostensibly highly
curable diseases, delays in diagnosis and paucity of care
for many patients with paediatric cancer has resulted in
paediatric cancer being the second leading cause of non-
communicable disease deaths for children worldwide.'™
More than 90% of these deaths occur in low-income and
middle-income countries (LMICs).! The inordinately
high number of person-years of life lost make paediatric
cancer care a global health priority.”

The COVID-19 pandemic may have exacerbated the
imbalance of paediatric cancer outcomes between LMICs
and HIGs. There were reports globally on the cancella-
tion of elective health services—including paediatric
surgery and radiotherapy, essential outpatient services,
shortage of essential medications, delays in diagnosis,
hospital inpatient services being overwhelmed and
healthcare staffing issues.” During the initial phase of
the pandemic, the reorganisation of paediatric cancer
services worldwide was partly driven by assumptions
that patients with paediatric cancer were particularly
vulnerable to COVID-19. This assumption has since
been refuted” with the largest study to date on this topic
identifying only 259 children with cancer suffering from
severe COVID-19 infection worldwide."” The interna-
tional paediatric cancer community swiftly adapted their
guidance to emphasise the importance of continuing
care for patients with paediatric cancer."" Despite this,
three international cross-sectional studies conducted by
different research teams at different timepoints reported
that the majority of clinicians surveyed believed that their
paediatric cancer centre had reduced their usual level of
care either as a precaution, or due to a lack of resources
or accessibility. '* ¥ These reported delays or alterations
to treatment—if accurate—could prove extremely detri-
mental to patients with paediatric cancer in both the
short term and the long term.*'*

As all international analyses reported thus far have
been cross-sectional studies focused on the perceptions
of Clinicians,8 1213 here remains a need to corroborate
these findings and assess the impact of the pandemic
on the outcomes of patients with paediatric cancer.
Therefore, we conducted an international, multicentre,
cohort study with the primary aim to ascertain the short-
term outcome across 16 HICs and 25 LMICs during the
COVID-19 pandemic by determining 30-day and 90-day
all-cause mortality rates for paediatric oncology patients
who underwent treatment. We also examined the factors
that influenced these outcomes including tumour
specific data, patient-specific demographics, and changes
to health system frameworks. Secondary objectives of
this study are to evaluate (1) the changes to paediatric
cancer management during the COVID-19 pandemic, (2)
the factors that influenced these changes from a health
systems framework (eg, infrastructure, workforce, rede-
ployment of staff, access to services) and (3) the number
of patients with paediatric cancer who were placed under
palliative care or who sought abandonment of treat-
ment during the pandemic. The WHO Global Initiative

for Childhood Cancer (GICC) has primarily used six
common cancers as a benchmark for assessing global
paediatric cancer care: acute lymphoblastic leukaemia
(ALL), Burkitt lymphoma, Hodgkin lymphoma, retino-
blastoma, Wilms’ tumour and low-grade glioma.'” There-
fore, this study focuses on the GICC identified cancer
benchmarks and four other paediatric cancer manifes-
tations that had been identified to be common in both
LMICs and HICs: sarcoma, high-grade glioma, medullo-
blastoma and neuroblastomas.

METHODS

Study design

This is a multicentre, international, mixed (retrospective
and prospective), collaborative (online supplemental
appendix S1) cohort study at 91 hospitals in 39 countries
(online supplemental appendix S2). Only routine, anony-
mised data was collected, and no clinical care pathways
were changed for the study as per the study protocol.'
Participating collaborators gained local approvals in
accordance with their institutional ethical regulations
(online supplemental appendices S3-S5). Reporting
has been conducted in line with the Strengthening the
Reporting of Observational Studies in Epidemiology
statement for observational studies'’ (online supple-
mental appendix S6).

Study setting

Hospitals or cancer centres in all continents providing
cancer treatment to paediatric patients were eligible to
participate in this study.'® The World Bank classification of
the fiscal year of 2021 was utilised to categorise centres as
HIC or LMIC." Local collaborators at all study sites were
responsible for identifying eligible patients for inclusion
and collecting data using the Research Electronic Data
Capture (REDCap) web application.

Participants

Patients at participating centres were included if they
were under the age of 18 years and newly diagnosed with
or undergoing active treatment for an eligible cancer
between 12 March 2020—the date that the WHO declared
the start of the COVID-19 pandemic—and 12 December
2020. Eligible cancers were: ALL, non-Hodgkin’s
lymphoma, Hodgkin lymphoma, Wilms’ tumour, sarcoma
(osteosarcoma, Ewing sarcoma and rhabdomyosarcoma),
retinoblastoma, glioma, medulloblastoma and neuroblas-
toma in keeping with the WHO GICC. Site investigators
were provided with a range of written materials setting
out possible strategies to capture consecutive eligible
patients. In addition, investigators were invited to join
social media groups and teleconferences for the purpose
of troubleshooting site-specific recruitment issues and
shared learning. The importance of working across paedi-
atric oncological specialties was emphasised throughout
to minimise bias that could be introduced by certain
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patients not being included. Sample size was calculated
as per the protocol.'®

Outcome variables

The primary outcomes were all-cause mortality at 30 days
and 90 days from initial anti-cancer treatment as of 12th
March 2020. The key secondary outcomes were any alter-
ations to paediatric cancer treatment decisions during
the COVID-19 pandemic and changes to health system
frameworks which led to these alterations, as reported by
local collaborators. Additional secondary outcomes were
any complications within 30 days of first anti-cancer treat-
ment as of 12th March 2020 and the number of patients
who abandoned treatment.

Other variables

Baseline patient variables included age, weight at admis-
sion, patient sex and American Society of Anesthesiolo-
gists (ASA) grade at the time of presentation. Baseline
tumour variables included tumour type, staging and diag-
nosis date. Definitions for tumour types were provided for
reference.'® Treatment variables included initial multidis-
ciplinary team (MDT) decision, date thereof and treat-
ment type (chemotherapy, radiotherapy, immunological
therapy, surgery, palliative treatmentand/orno anticancer
treatment). For patients receiving radiotherapy, radia-
tion field and type was reported. For patients receiving
surgery, hospital COVID-19 designation was reported;
a cold hospital was defined as COVID-19-free zone and
a hot hospital was defined as a zone with a confirmed
COVID-19 case where active treatment for COVID-19 was
administered. The National Confidential Enquiry into
Patient Outcome and Death (NCEPOD) Classification of
Intervention was used to define the urgency of surgery."
The reason for surgery—whether diagnostic, curative or
palliative—and the time from admission to surgery were
also reported. Specific data fields from the proforma can
be found in online supplemental appendix S7.

Data validation

To validate the data and reduce the potential for bias due
to incomplete case ascertainment, a three-stage process
was performed at a randomly selected subset (10%) of
participating centres. First, key processes used to recruit
and follow-up eligible patients were self-reported by
local leads. Second, an independent validator from the
same centre quantitatively reported case ascertainment.
Third, a local independent validator randomly sampled a
section of the data for accuracy. The targets for validation
were a secure and accurate record of patients entered
onto REDCap with no case/data duplication and data
accuracy >95%.

Statistical methods

All duplicates were removed post-data validation. Missing
data for covariates were analysed to determine if they
were related to the outcome and either complete-case
analyses or multiple imputation techniques were used
for the analyses accordingly. Baseline characteristics for

LMIC and HIC countries are presented as proportions or
mean (SD) or median (range) and statistical differences
were determined using a chi-square test or Fisher’s exact
test. Statistical differences in 30-day and 90-day mortality
between LMICs and HICs were determined using Fisher’s
exact test due to low event rates. A discrete time survival
model was used to assess time to 30-day mortality adjusting
for important prognostic factors and displayed using
Kaplan-Meier plots. Multivariate logistic regression anal-
yses were conducted between covariates and the primary
outcome of 30-day mortality. The LASSO (Least Absolute
Shrinkage and Selection Operator) method was utilised
for variable selection, and to determine the final multi-
level multivariable logistic model of covariates affecting
outcomes. Results are presented as ORs or hazard ratios

with corresponding 95% CIs. Data were analysed using
Stata V.15.1 and SAS V.9.4.

Patient and public involvement

The steering committee met with the parents of 11 chil-
dren from across North America, Europe, Asia and Africa
during the planning of this study. Their children had a
range of neoplasms including leukaemia, rhabdomyo-
sarcoma, osteosarcoma and Wilm’s tumour. It was found
that 40% of the children represented in the group had
been impacted by COVID-19 in one of three key-ways:
follow-up clinics had become virtual; delays in treatment;
and parents having to receive news from doctors without
their partners. All parents agreed on the value and benefit
of the study. Two parents (one from the UK and one from
Nigeria) agreed to provide their input on the findings
and dissemination of the results.

RESULTS

A total of 1660 patients were eligible for the study. They
were recruited consecutively across the 91 hospitals
(LMICs: 65/91, 71.4%) in 39 countries (figure 1, online
supplemental appendices S1 and S2). A total of 1104
patients (66.5%) were from LMICs and 556 were from
HICs (table 1 and online supplemental appendix S8).
Patients with paediatric cancer in LMICs were typically

Figure 1 Location of the 39 countries that had centres
participating in this study.
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LMICs HICs Total
(N=1104) (N=556) (N=1660)
Variable N (%) N (%) N (%) P value

Sex Female 469 (42.5) 230 (41.4) 699 (42.1) 0.66

Missing 4 (0.4) 2 (0.4) 6 (0.4)

ASA grade (1a) Normal healthy 344 (31.2) 101 (18.2) 445 (26.8) <0.001
patient
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(3a) Patient with severe 149 (13.5) 220 (39.6) 369 (22.2)
systemic disease

(5a) Moribund patient who 8 (0.7) 0 (0.0 8 (0.5)
is not expected to survive
without the operation

Tumour type Non-Hodgkin’s lymphoma 89 (8.1) 29 (5.2) 118 (7.1) <0.001

Ewing sarcoma 32 (2.9) 31 (5.6) 63 (3.8)

Hodgkin lymphoma 63 (5.7) 38 (6.8) 101 (6.1)

Neuroblastoma 80 (7.2) 48 (8.6) 128 (7.7)

Retinoblastoma 87 (7.9) 4 (0.7) 91 (5.5)

Wilms tumour 137 (12.4) 22 (4.0) 159 (9.6)

Yes 367 (33.2) 366 (65.8) 733 (44.2)
Was patient No 943 (85.4) 519 (93.3) 1462 (88.1) 0.004
diagnosed with
COVID-19?

Proven with laboratory 31 (2.8) 6(1.1) 38 (2.2)
test or CT Thorax

Unknown 74 (6.7) 19 (3.4) 93 (5.6)

Continued

E-

Global Health Research Group on Children’s Non-Communicable Diseases Collaborative. BMJ Open 2022;12:¢054690. doi:10.1136/bmjopen-2021-054690

0
=
o
—
9
Q
-
[0}
o
(=3
<
Q
o
©
<
=,
«Q
=
[


http://bmjopen.bmj.com/

Table 1 Continued

LMICs HICs Total
(N=1104) (N=556) (N=1660)
Variable N (%) N (%) N (%) P value
Missing 40 (3.6) 6 (1.1) 46 (2.8)

ASA, American Society of Anesthesiologists; HICs, high-income countries; LMICs, low-income and middle-income countries.

younger, lighter in weight and had a lower ASA grade at
presentation than the patients recruited in HICs (table 1).
The most common paediatric cancer in both HICs and
LMIGCs included in this study was ALL (n=614/1660,
37.0%). Retinoblastomas were more common among
LMIC patients (n=87/1104, 7.9%) than HIC patients
(n=4/556, 0.7%). A minority of patients with paediatric
cancer in both LMICs and HICs were diagnosed with
COVID-19.

Central nervous system (CNS) involvement data were
available for 557 patients with ALL (LMICs: n=337/380,
88.7%; HICs: n=220/234, 94.0%). Most of these patients
were negative for CNS involvement (LMICS: n=312/337,
92.6%; HICs: n=179/220, 81.4%). Ann Arbor staging data
was available for most patients with Hodgkin lymphoma
(LMICs: n=52/63, 82.5%; HICs: n=33/38, 86.8%).
Among HIC patients, 17 were stage I (51.5%), 5 were
stage III (15.2%), and 11 were stage IV (33.3%). Among
LMIC patients, 5 were stage I (9.6%), 14 were stage II
(26.9%), 14 were stage III (26.9%) and 19 were stage IV
(36.5%). Similarly, Ann Arbor staging data were avail-
able for most patients with non-Hodgkin’s lymphoma
(LMICs: n=61/89, 68.5%; HICs: n=23/29, 79.3%).
Among HIC patients, five were stage I (21.7%), five were
stage II (21.7%), sevenwere stage IIT (30.4%) and six
were stage IV (26.1%). Among LMIC patients, 7 were
stage I (11.5%), 8 were stage II (13.1%), 31 were stage III
(50.8%) and 15 were stage IV (24.6%). Staging data were
available for 131 patients with glioma (LMICs: n=65/73,
89.0%; HICs: n=66/69, 95.7%). Most of these patients
had a low-grade glioma (LMICS: n=40/65, 61.5%; HICs:
n=53/66, 80.3%). For the remaining 499 patients in
LMICs with a paediatric cancer, staging was known for
400 patients (80.2%): 208 had localised cancer (52.0%),
75 had regional cancer (18.8%), and 117 had metastatic
cancer (29.3%). Similarly, for the remaining 186 patients
in HICs with a paediatric cancer, 68 had localised cancer
(36.6%), 21 had regional cancer (11.3%) and 64 had
metastatic cancer (34.4%).

After 30 days postpresentation, 64 patients (3.9%)
were lost to follow-up (figure 2 and table 2). Where
data were available, the risk of death among patients
with paediatric cancer in LMICs at 30 days after presen-
tation was 4.3% (95% CI 3.1 to 5.5). The tumour types
of the patients in LMICs that died at 30 days were ALL
(n=8), non-Hodgkin’s lymphoma (n=7), medulloblas-
toma (n=7), glioma (n=6), neuroblastoma (n=6), rhab-
dosarcoma (n=4), retinoblastoma (n=3), Wilms’ tumour
(n=3) and osteosarcoma (n=1). Of these deaths, 2 were

in low-income countries (n=2/35, 5.7%), 16 were in
lower-middle-income countries (n=16/488, 3.3%) and
27 were in upper-middle-income countries (n=27/528,
5.1%). The risk of death among patients with paediatric
cancer in HICs at 30 days after presentation was 0.4%
(95% CI 0.0 to 0.9). The tumour types of the patients in
HICs that died at 30 days were ALL (n=1) and rhabdosar-
coma (n=1). Relative to patients with paediatric cancer
in HICs, patients with paediatric cancer in LMICs had
12.1 (95% CI 2.9 to 50.3) times the odds of death at 30
days after presentation during the COVID-19 pandemic
(p<0.001). At 90 days, 187 patients (11.3%) overall had
been lost to follow-up (figure 2 and table 2). The risk of
death among patients with paediatric cancer in LMICs at
90 days after presentation was 7.0% (95% CI 5.4 to 8.6).
The risk of death among patients with paediatric cancer
in HICs at 90 days after presentation was 0.9% (95% CI
0.1 to 1.8). Relative to patients with paediatric cancer
in HICs, patients with paediatric cancer in LMICs had
7.9 (95% CI 3.2 to 19.7) times the odds of death at 90
days after presentation during the COVID-19 pandemic
(p<0.001). Among paediatric patients who survived to 30
days, relative to patients with paediatric cancer in HICs
(0.6%), patients with paediatric cancer in LMICs (2.3%)
had 4.2 (95% CI 1.2 to 14.1) times the odds of death at 90
days after presentation during the COVID-19 pandemic

1.00
1

0.75
1

HR:4.37, 95% CI: 2.42 to 7.87, P<0.001

Survival Probability
0.50
1

0.25
1

0.00
1

0 100 200 300 400
Time to death (days)
Number at risk

HIC 556 219 219 219 0
LMIC 1104 425 425 425 0
| HIC Lmic |

Figure 2 Kaplan-Meier survival curve of patients with
paediatric cancer in high-income countries (HICs) and low-
income and middle-income countries (LMICs) adjusted

for COVID-19 test outcome, MDT decision: anti-cancer
therapy and whether the first admission was planned. MDT,
multidisciplinary team.

Global Health Research Group on Children’s Non-Communicable Diseases Collaborative. BMJ Open 2022;12:054690. doi:10.1136/bmjopen-2021-054690 5

"1ybuAdos Ag paroarold
Ifeuld ©23101|q1g BAOPEd IQ BUSIBAIUN e ZZ0Z ‘T idy uo /wod (wg uadolwa//:dny woly papeojumoq "zz0z IMdy TT uo 069750-TZ0Z-uadolwag/9eTT 0T St paysignd 1s1iy :uadO NG


http://bmjopen.bmj.com/

Open access

I

Table 2 Thirty-day and 90-day mortality

LMICs HICs
(N=1104) (N=556)
N (%) N (%) P value
30-day mortality Alive 1006 (91.1) 543 (97.7) <0.0001
Dead 45 (4.1) 2 (0.4)
Unknown 53 (4.8) 11 (2.0)
90-day mortality Alive 878 (79.5) 524 (94.2) <0.0001
Dead 66 (6.0) 5(0.9)
Unknown 160 (14.5%) 27 (4.9%)

HICs, high-income countries; LMICs, low-income and middle-income countries.

(p=0.0104). The tumour types of the patients in LMICs
that died between 30 and 90 days were ALL (n=7), non-
Hodgkin’s lymphoma (n=1), medulloblastoma (n=2),
glioma (n=1), neuroblastoma (n=5), rhabdosarcoma
(n=1), Wilms’ tumour (n=2), Ewing’s sarcoma (n=1) and
osteosarcoma (n=1). The tumour types of the patients
in HIGCs that died between 30 and 90 days were ALL
(n=2) and non-Hodgkin’s lymphoma (n=1). All these
deaths occurred in middle-income countries: 18 in lower-
middle-income countries (n=18/427, 4.2%), and 3 were
in upper-middle-income countries (n=3,/442, 0.7%).
After adjusting for confounders, relative to patients
with paediatric cancer in HIGCs, patients with paediatric
cancer in LMICs had 15.6 times the odds of death at 30
days after presentation during the COVID-19 pandemic
(p<0.001) (table 3). After adjusting for confounders,
relative to patients with paediatric cancer who were not
proven to be COVID-19 positive, patients with paediatric
cancer who were COVID-19 positive postpresentation had

22.8 times the odds of death at 30 days after presentation
(table 3 and figure 3).

A total of 219 children had delays or alterations to treat-
ment. An initial MDT decision was made for 1435 of the
included children (86.4%) to receive chemotherapy: 931
in LMICs and 504 in HICs. Secondary to the effects of
the COVID-19 pandemic, 7 children in LMICs had their
planned chemotherapy cancelled, 84 and 17 children
in LMICs and HIGs, respectively, had delayed delivery
of their chemotherapy, 8 children in LMICs were given
a reduced dose from the normal regimen that would
have been given prior to the pandemic, 2 children in
LMICs were given an increased dose compared with the
normal regimen, 7 children in LMICs had fewer cycles of
chemotherapy relative to the normal regimen, 6 children
in LMICs and one child in an HIC had more cycles of
chemotherapy relative to the normal regimen, 5 children
in LMICs and 1 child in an HIC had a shorter duration of
total treatment than would normally be given, 18 children

Table 3 Multivariable Generalised Linear Model analysis using Least Absolute Shrinkage and Selection Operator method for

variable selection: 30-day mortality

95% CI P value
LMIC 15.6 3.7 t0 65.8 <0.001
World Bank Income
Status
(Reference: HIC)
Not applicable (No anti-cancer 0.62 0.08 to 4.73 0.642
COVID Status treatment given post March 11"
(Reference: COVID 2020)
negative) Proven with laboratory test or CT 22.8 3.75t0 4.73 0.013
Thorax
Probable - clinically suspected 0.001 0.001 to 999.99 -
Unknown 0.30 0.04 to 2.31 0.250
MDT decision Provide anticancer therapy 7.69 1.37 to0 43.3 0.021
(Reference: no anticancer
therapy)
Was the first admission ~ No 0.23 0.12to0 0.44 <0.001
planned?

(reference: Yes)

HIC, high-income country; LMIC, low-income and middle-income country; MDT, multidisciplinary team.

6 Global Health Research Group on Children’s Non-Communicable Diseases Collaborative. BMJ Open 2022;12:6054690. doi:10.1136/bmjopen-2021-054690

"1ybuAdos Ag paroarold
Ifeuld ©23101|q1g BAOPEd IQ BUSIBAIUN e ZZ0Z ‘T Iidy uo /wod (wg uadolwa//:dny woly papeojumoq "2z0z IMdy TT uo 069750-TZ0Z-uadolwag/9eTT 0T St paysignd 1s11y :uadO NG


http://bmjopen.bmj.com/

1.00
1

HR: 3.19, 95% Cl: 1.84 to 5.52, p < 0.001

Survival Probability

0.00 025 050 0.75

0 100 200 300 400
Time to death (days)
Number at risk

HIC/COVID +ve 13 6 6 6 0
HIC/COVID -ve 508 203 203 203 0
LMIC/COVID +ve 32 8 8 8 0
LMIC/COVID -ve 954 401 401 401 0

HIC/COVID +ve
LMIC/COVID +ve

HIC/COVID -ve
LMIC/COVID -ve

Figure 3 Kaplan-Meier survival curve of patients with
paediatric cancer in high-income countries (HICs) and low-
income and middle-income countries (LMICs) stratified by
COVID-19 positivity.

in LMICs had a longer duration of treatment than would
normally be given, 21 children in LMICs and one child
in an HIC were given a different chemotherapy agent
compared with the normal regimen, and 8 children in
LMICs were given chemotherapy through an alternative
route of administration. In addition, the families of 17
children in LMICs and 1 child in an HIC abandoned this
treatment. The drivers behind these changes are listed in
table 4.

Similarly, an initial MDT decision was made for 226 of
the included children (13.6%) to receive radiotherapy:
131 in LMIGCs and 95 in HICs. Secondary to the effects of
the COVID-19 pandemic, one child in an LMIC had their
planned radiotherapy cancelled, eight and eight children
in LMICs and HICs, respectively, had delayed delivery of
their radiotherapy, and three children were given radio-
therapy through a different modality than would normally
be given. In addition, the family of one child in an HIC
abandoned their treatment. An initial MDT decision was
made for 48 of the included children (2.9%) to receive
immunotherapy: 18 in LMICs and 30 in HICs. Secondary
to the effects of the COVID-19 pandemic, 1 child in an
LMIC had their planned immunotherapy cancelled, 2 and
3 children in LMICs and HICs, respectively, had delayed
delivery of their immunotherapy. In addition, the family
of one child in an HIC abandoned this treatment. An
initial MDT decision was made for 518 patients (31.2%)
to undergo surgery: 364 in LMICs and 154 in HICs.
Secondary to the effects of the COVID-19 pandemic, one
child in an LMIC had their planned surgery cancelled,
47 and 10 children in LMICs and HICs, respectively, had
delayed surgery, 8 children in LMICs and one child in
an HIC had a change in the choice of their operation,
8 children in LMICs and one child in an HIC had their
operation performed in an alternative hospital (reported
to have prevented a delay in surgery), once child in an
LMIC underwent neoadjuvant therapy where this would

not typically have been indicated, 3 children in LMICs
and one child in an HIC underwent a longer course of
neoadjuvant therapy, 1 child in an LMIC did not undergo
a neoadjuvant therapy that would normally been indi-
cated and 1 child was switch to palliative care. An addi-
tional 10 children in LMICs and 4 children in HICs were
deemed to be for palliative care at the initial MDT. In
addition, the families of three children in LMICs and one
child in an HIC abandoned this treatment. The drivers
behind these changes are listed in table 4.

DISCUSSION

Children with cancer have had their treatments delayed,
interrupted, or modified due to the direct effects of
COVID-19 and the measures imposed to minimise
COVID-19 mortality and morbidity. These delays and
alterations only affected a minority of patients with paedi-
atric cancer. They primarily affected patients with paedi-
atric cancer in LMICs. Relative to patients with paediatric
cancer in HIGs, patients with paediatric cancer in LMIGCs
had 12.1 and 7.9 times the risk of death at 30 days and 90
days, respectively, after presentation during the COVID-19
pandemic. After adjusting for confounders—such as age,
sex, weight, ASA grade, tumour type and tumour staging,
relative to patients with paediatric cancer in HIGCs,
patients with paediatric cancer in LMICs had 15.6 times
the odds of all-cause mortality during the COVID-19
pandemic. This is substantially higher than prepandemic
figures of children in LMICs being four times more likely
to die' * A minority of patients with paediatric cancer in
both LMICs and HICs were diagnosed with COVID-19,
with most of these cases being in LMICs. Being diagnosed
with COVID-19 was associated with greater odds of death
at 30 days after presentation. It should be noted that
being diagnosed with COVID-19 was a reason for delays
in seeking care and providing treatment as well as alter-
ations to treatment.

While our analyses do corroborate the perceptions
of clinicians globally:* '* ' the provision of paediatric
oncology services have been adversely impacted by the
COVID-19 pandemic, this has only affected a minority
of patients receiving treatment. Most patients with paedi-
atric cancer have continued to receive the standard of
care that they would have received prior to the pandemic.
This speaks to the adaptability and resilience of health-
care systems and healthcare workers globally. Creation of
new legislation,”’ increasing utilisation of technology,”
and optimising the allocation of resources'” are some of
the commendable efforts that have mitigated the impact
of the pandemic on patients with paediatric cancer. The
benefits of these interventions could persist beyond the
pandemic. The probability of this occurring is depen-
dent on individuals, organisations dedicated to paediatric
cancer care, and governments continuing to work collec-
tively, interprofessionally and globally.

It should be noted that the impact of the COVID-19
pandemic on paediatric oncology services highlights
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Chemotherapy Radiotherapy Immunotherapy Surgery
Reason for the change  (N) (N) (N) (N)

Change in policy 47 5 2 26

Infrastructure 78 9 2 53

Lack of hospital beds 12 2 0 10

Lack of blood products 1 0 0 1

Lack of equipment to 4 1 0 2
deliver the therapy

Workforce 13 1 0 5

Insufficient staff due to 4 0 0 0
sickness

Restructuring of services 3 1 0 4

Financing 3 3 0 3

Patient factors 20 1 1 5

Caregiver infected with 2 0 0 1
COVID-19

Patient has COVID-19 6 3

existing inequities in healthcare systems. Prior to the
pandemic, children diagnosed with cancer in an HIC
had a mean 5-year survival rate of 80%,' * whereby chil-
dren in LMICs had a mean 5-year survival rates of 20%."
The discrepancy is due to delays in diagnosis,” ** lack
of access,” poor investment into services” and inade-
quate support for workforce developmentQ7 in LMICs.
Our results indicate the pandemic has exacerbated these
issues: increasing delays, reducing access and diverting
resources to other areas. While single centre studies have
reported that the pandemic has caused delays to care in
HICs,”™ * our results show these issues are principally
affecting children in LMICs. These delays could adversely
impact short-term outcomes with children in LMICs at

approximately 15 times the odds of dying, which is higher
than figures reported prior to the pandemic.! * This
disparity in mortality needs urgent attention from policy-
makers and health advocates globally, especially given the
lack of funding for childhood cancers in LMICs. In addi-
tion, our results suggest that the COVID-19 pandemic is
contributing to the existing issue of treatment abandon-
ment in LMICs.”" All in all, the pandemic has exacer-
bated pre-existing disparities, and clearly demonstrated
that children in the poorest nations are once again being
disproportionately affected.

It is also important to critically appraise our finding
that patients with paediatric cancer who were COVID-19
positive postpresentation had an increased risk of death

(-]
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at 30 days after presentation. A recent systematic review
reported that children with cancer and COVID-19 do
not have significantly different outcomes from children
with cancer given the same standard of care.”® However,
in this cohort study, the patients infected with COVID-19
were not provided the same standard of care as those who
did not have the infection, as it was a reason for delaying
treatment or changing treatment modalities. This was
especially the case for surgical treatment, which may
reflect the fact that guidance suggested delaying surgery if
needed."" This underscores a problem unearthed by this
study. The most common reason for children with cancer
not being given their usual standard of care were changes
in policy, lead clinician decision, and lockdown or travel
restrictions. Changes may have been driven by the desire
to reduce transmission of COVID-19 among patients
with paediatric cancer, despite the fact that patients
with paediatric cancer are not particularly vulnerable to
COVID-19” nor is there sufficient evidence that concur-
rent COVID-19 infection worsens outcomes.” Given the
response to the pandemic appears to have had a larger
effect on care than direct effects of the pandemic itself,
the impact of the pandemic on patients with paediatric
cancer can be mitigated through policy changes occur-
ring now.

This study did have limitations. As a cohort study, it only
followed children through time who were diagnosed with
cancer. However, there have been frequent reports that
the pandemic has decreased the number of children being
identified to have cancer.'” Therefore, the impact of the
COVID-19 pandemic may be greater than that outlined
here, especially as the underdiagnosis of cancer is an
established reason for the increased mortality of patients
with paediatric cancer in LMICs."® ** Furthermore, given
existing difficulties in providing care for patients with
paediatric cancer in LMICs, there is the possibility that
patients who had alterations to their treatment during
the COVID-19 pandemic may have had similar alterations
if the pandemic had not occurred. To mitigate against
this bias, we requested that all data collectors attest they
have only submitted new issues brought about by the
pandemic. Therefore, although we are not aware of a
bias towards baseline gaps in service delivery, we cannot
confirm that pre-existing issues with service provision and
supply chains did not contribute to the disparity in care
showcased by this study. Similarly, although we are aware
that children with cancer are four times more likely to
die in LMICs than in HICs,' * we do not have specific
baseline data for the centres involved in our study as this
is the first study of its kind for most participating LMIC
centres. Furthermore, there was a disparity in the type
of hospitals participating in this study between LMICs
and HIGCs. Participating LMIC sites tended to be tertiary
hospitals, while HIC sites included a larger mix of general
hospitals, paediatric hospitals and paediatric oncology
hospitals (online supplemental appendix S2). There is an
inherent variability in capacity for cancer care between
these hospital types.”® The inclusion of hospitals in HICs

that were not specialised for the care of children with
cancer may have resulted in an underestimation of the
effect of the COVID-19 pandemic on this population in
LMICs relative to HICs. In addition, there was an 18% lost
to follow-up at 90 days, and those individuals may have
been different from those who were included. Ultimately,
over 1400 patients across 39 countries were followed up
over 90 days, suggesting we are able to provide a compre-
hensive report of the global effect of this pandemic on
paediatric oncology care. It should be noted, however,
that there was an inequitable distribution of participants
from HICs and LMICs. Approximately two-thirds of all
participants were based in LMICs. However, given the
historical lack of presence of individuals from LMICs in
international studies, these data points provide a novel
opportunity to assess global surgery related knowledge
and the quality of global surgery care being offered.

This is the first large-series, geographically comprehen-
sive, multicentre, international cohort study to explore
the management of childhood cancers in low, middle and
HICs across the globe during the COVID-19 pandemic.
It illustrates the stark disparities that continue to exist
in children’s cancer care, and the multiple impacts that
COVID-19 pandemic has had on healthcare systems
across the globe. Our results underscore the need for a
renewed assessment of resource requirements during this
pandemic and the sharing of approaches that have mini-
mised the negative effects on paediatric cancer care. This
pandemic has become the defining crisis of our genera-
tion, and its ramifications may stretch beyond the acute
crisis and have far reaching consequences for the future.
Understanding its true impact, taking on key lessons and
identifying vulnerabilities within health systems helps us
develop solutions, which will also prove critical on our
path towards equitable global paediatric oncology care.

Twitter Global Health Research Group on Children’s Non-Communicable Diseases
Collaborative @GlobalChildNCDs
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September 1, 2020

APPROVAL OF SUBMISSION VIA EXPEDITED REVIEW
Approval Date: 9/1/2020

Investigator: Emily Christison-Lagay
Type of Review: Initial Study
Title of Study: Pediatric tumor surgery during the COVID-19 pandemic: an

international, multicenter observational cohort study
(COVIDPaedCancerSurg) — Yale New Haven Hospital branch
IRB Protocol ID: 2000028852
Submission ID: 2000028852

Research activities associated with this submission are approved and may begin
consistent with the terms of IRB approval.

The IRB has determined that this protocol presents minimal risk to subjects.

This approval is for medical record review only. This approval does not authorize patient
contact.

Please be advised that Yale-New Haven Hospital and Yale Medical Group have
implemented a new reporting request process. Requests for medical records should be
made through JDAT as described at
http://medicine.yale.edu/ycci/oncore/availableservices/datarequests/datarequests.aspx.

YNHH and Yale University consider it a violation of patient privacy for research
personnel to review medical records of patients who have opted out of research use of
their records. All record review requests should therefore be through JDAT.

The IRB has determined that informed consent can be waived for this medical record
review.

The IRB has granted a waiver of HIPAA authorization for access to and use of protected

health information (PHI) as described in the approved protocol for this medical record
review. This waiver does not authorize subject contact.
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HIPAA regulations require that accounting logs be maintained when researchers access
patient records under a waiver of authorization including those approved for recruitment
purposes. You are thereby reminded of your obligation to create the log. For further
information on maintaining logs and on the accounting of disclosures, please see
hipaa.yale.edu.

IRB approval of research or proposed changes to previously approved research does
NOT constitute institutional approval for initiating or resuming in-person research during
a pandemic. It is your responsibility to comply with institutional, federal, state, and local
requirements (including Centers for Disease Control (CDC) and State of Connecticut
guidelines), and other applicable policies. Please review the Yale requirements for
research reactivation on the Yale website: https://research.yale.edu/phase-2-research-
reactivation.

See the next pages for important reminders and the list of IRB approved documents.
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Institutional Review Boards

Telephone: 203-785-4688
http://www.yale.edu/hrpp

25 Science Park — 3rd Fl., 150 Munson St.

New Haven CT 06520-8327

IMPORTANT REMINDERS:

e This research does not require IRB continuing review.

You are obligated to submit the following to the IRB:

o Moaodifications: Changes must be submitted with a modification and
approved by the IRB prior to implementation except to eliminate immediate
hazards to participants. This includes changes to study procedures,
informed consent documents, recruitment activities or study personnel.

o Reportable New Information: Information that requires prompt reporting
to the IRB must be done so within 5 days of the Pl becoming aware of the
event (see Policy 710: Reporting Unanticipated Problems Involving Risks
to Subjects or Others, including Adverse Events). This includes potential
serious noncompliance, continuing noncompliance, and unanticipated
problems to subjects or others.

o Closure request (to end the IRB’s oversight) when:
i.  The protocol is permanently closed to enroliment,
i.  All subjects have completed all protocol related interventions and
interactions, and
ii.  Analysis of private identifiable information is completed.

In conducting this activity, you should refer to and follow the Investigator Manual (HRP-
103) as applicable, which can be found in the IRB Library within the IRB system.
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IRB APROVED DOCUMENTATION:

» Main Data Collection Form, Category: Study questionnaires, measures, focus
groups/interview questions;

* YNHH Specific Data Collection Form, Category: Study questionnaires, measures,
focus groups/interview questions;

» Concept Approval, Category: Ancillary Committee Approval;

» Medical Record Review Protocol, Category: IRB Protocol;

Please keep this letter with your copy of the approved protocol documents.
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E-mail: mhrec@moh.gov.bn Basement Carpark Level 1
Raja Isterl Pengiran Anak Saleha Hospital
Bandar Seri Begawan BA1710
Negara Brunei Darussalam

k
o

Our Ref : MHREC/MOH/2020/14(2) 25" November 2020

A= 9 Rabiulakhir 1442

To:

Miss Janice Wong

Consultant Paediatric Surgeon
Department of General Surgery
RIPAS Hospital

~ Dear Miss Janice,

Re: “A global study looking at the Impact of the Coronavirus disease (COVID-19) on the care of
childhood cancers (COVIDPaedsCancer)”

We are pleased to inform you that Medical and Health Research & Ethic Committee has given full approval
to your research proposal entitled above.

Please also adhere to the conditions stated below:
e The study should comply to the Guidelines for Good Clinical Practice
e Any deviation to the study should have MHREC’s written approval
. ® Please provide us a report of your research findings

This approval is valid for one year from the date of this letter or the proposed duration that you have
applied for your study, whichever is shorter. If you wish to extend your research beyond this period, you
are required to apply to MHREC at least one month before the end of your approval including a
preliminary report of your research findings.

All the best with your research.

“BERSAMA KE ARAH WARGA SIHAT”
“Warga Sihat Negara Sejahtera”

Yours Sincerely,

o

-

[Dr Alice Yong Moi Ling]
Chairperson of Medical and Health Research & Ethics Committee

Hnphk Cc 1. Deputy Permanent Secretary (Professional), MOH
2, Director General of Medical and Health Services, MOH.

]
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Yang Mulia

Miss Janice Wong

MBChB(Edin) MRCSEd FAMS(Paed Surgery)
Konsultan Pembedahan Pediatrik

Jabatan Pembedahan Umum

Hospital Raja Isteri Pengiran Anak Saleha

MEMOHON KEBENARAN MENJALANKAN AUDIT “A GLOBAL STUDY LOOKING AT THE
IMPACT OF THE CORONAVIRUS DISEASE (COVID-19) ON THE CARE OF CHILDHOOD

CANCERS (COVIDPAEDSCANCER)’

Dengan hormatnya merujuk permohonan Doktor bertarikh 20 Muharram 1442 bersamaan 10

Ogos 2020 mengenai perkara tersebut di atas.

Sehubungan dengan itu, Pejabat ini tidak ada halangan bagi Doktor menjalankan penyelidikan
yang tersebut di atas. Walaubagaimanapun persetujuan atau keizinan dari Medical and Research
and Ethics Committe MHREC perlu dipastikan dahulu sebelum membuat kajian.

Sekian disampaikan untuk makluman Doktor mengenainya.

‘Bersama Ke Arah Warga Sihat’
‘Sentiasa Berkhidmat Dengan Petunjuk Allah’

A

[ABDOL HAZIS BIN HAJI AHAD]
Pemangku Ketua Pegawai Eksekutif Tingkat Khas
Hospital Raja Isteri Pengiran Anak Saleha

Rujukan Kami:11/CEO/HRIPAS/4049/2002 Pt.2
Tarikh: 2‘7 Muharram 1442H/ I;September 2020

cc. Pejabat Ketua Pengarah Perkhidmatan dan Perubatan.

. Medical and Health Research and Committee MHREC
Penguasa Perubatan, Hospital Raja Isteri Pengiran Anak Saleha.

Dkn2012 / HA2
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STROBE Statement—Checklist of items that should be included in reports of cohort studies

Item Page
No Recommendation No
Title and abstract 1 (a) Indicate the study’s design with a commonly used term in the title or the
abstract 1
(b) Provide in the abstract an informative and balanced summary of what was 2
done and what was found
Introduction
Background/rationale 2 Explain the scientific background and rationale for the investigation being 3
reported
Objectives 3 State specific objectives, including any prespecified hypotheses 3
Methods
Study design Present key elements of study design early in the paper
Setting 5 Describe the setting, locations, and relevant dates, including periods of 4
recruitment, exposure, follow-up, and data collection
Participants 6 (a) Give the eligibility criteria, and the sources and methods of selection of 4
participants. Describe methods of follow-up
(b) For matched studies, give matching criteria and number of exposed and
unexposed
Variables 7 Clearly define all outcomes, exposures, predictors, potential confounders, and 4-5
effect modifiers. Give diagnostic criteria, if applicable
Data sources/ 8* For each variable of interest, give sources of data and details of methods of 4-5
measurement assessment (measurement). Describe comparability of assessment methods if
there is more than one group
Bias 9 Describe any efforts to address potential sources of bias 4
Study size 10 Explain how the study size was arrived at 4-5
Quantitative variables 11 Explain how quantitative variables were handled in the analyses. If applicable, 5
describe which groupings were chosen and why
Statistical methods 12 (a) Describe all statistical methods, including those used to control for 4-5
confounding
(b) Describe any methods used to examine subgroups and interactions
(c) Explain how missing data were addressed
(d) If applicable, explain how loss to follow-up was addressed
(e) Describe any sensitivity analyses
Results
Participants 13*  (a) Report numbers of individuals at each stage of study—eg numbers potentially 5
eligible, examined for eligibility, confirmed eligible, included in the study,
completing follow-up, and analysed
(b) Give reasons for non-participation at each stage
(c) Consider use of a flow diagram
Descriptive data 14*  (a) Give characteristics of study participants (eg demographic, clinical, social) 5-6
and information on exposures and potential confounders
(b) Indicate number of participants with missing data for each variable of interest
(c) Summarise follow-up time (eg, average and total amount)
Outcome data 15*%  Report numbers of outcome events or summary measures over time 6-10
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Main results 16  (a) Give unadjusted estimates and, if applicable, confounder-adjusted estimates and their 6-7
precision (eg, 95% confidence interval). Make clear which confounders were adjusted for
and why they were included
(b) Report category boundaries when continuous variables were categorized
(c) If relevant, consider translating estimates of relative risk into absolute risk for a
meaningful time period
Other analyses 17 Report other analyses done—eg analyses of subgroups and interactions, and sensitivity 8-10
analyses
Discussion
Key results 18 Summarise key results with reference to study objectives 10
Limitations 19 Discuss limitations of the study, taking into account sources of potential bias or imprecision. 11
Discuss both direction and magnitude of any potential bias
Interpretation 20 Give a cautious overall interpretation of results considering objectives, limitations, 10-
multiplicity of analyses, results from similar studies, and other relevant evidence i
Generalisability 21 Discuss the generalisability (external validity) of the study results 11
Other information
22 12

Funding

Give the source of funding and the role of the funders for the present study and, if

applicable, for the original study on which the present article is based

*Give information separately for exposed and unexposed groups.

Note: An Explanation and Elaboration article discusses each checklist item and gives methodological background and

published examples of transparent reporting. The STROBE checklist is best used in conjunction with this article (freely

available on the Web sites of PLoS Medicine at http://www.plosmedicine.org/, Annals of Internal Medicine at

http://www.annals.org/, and Epidemiology at http://www.epidem.com/). Information on the STROBE Initiative is

available at http://www.strobe-statement.org.
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Baseline Information

Record ID

The Global Health Research Group for Children's Non-Communicable Diseases (Global
Children's NCDs ) wishes to thank you for being a collaborator on our international
multi-center study looking at the impact of the Coronavirus disease (COVID-19) on the care of
childhood cancers: COVIDPaedsCancer

Are you able to provide a patient's date of birth? O Yes

O No
In order to contribute to COVIDPaedsCancer you O Yes
should first secure local study approval. O No

Has local study approval been secured?

Please secure local study approval before adding any patient data onto REDCap

Please select the option that is true for this O Patient was undergoing active anti-cancer
patient treatment on 12th March 2020
QO Patient newly presented post 11th March 2020
O Neither of the above

Date of birth

(Day-Month-Year)

Age of patient (in years)

Does this patient have a tumour? O Yes

O No

This patient does not meet the inclusion criteria for COVIDPaedsCancer

Sex O Female

O Male

O Ambiguous
Weight (kg)

(First weight undertaken during admission)

17/09/2020 11:24pm projectredcap.org *EDCHP
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ASA Grade (O 1 - a normal healthy patient

QO 2 - a patient with mild systemic disease

O 3 - a patient with severe systemic disease

O 4 - a patient with severe systemic disease that is
a constant threat to life

O 5 - a moribund patient who is not expected to
survive without the operation

(ASA (American Society of Anesthesiologists) grade

at the time of surgery)

Did this patient present to the hospital before July O Yes
12th 20207 O No
17/09/2020 11:24pm projectredcap.org &EDCHP
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Diagnostic group/subgroup of tumour

O Acute lymphoblastic leukaemia
O Hodgkin lymphoma

O Non-Hodgkin lymphoma
O Neuroblastoma

O Wilms Tumour

O Rhabdomyosarcoma

O Osteosarcoma

O Ewings sarcoma

O Retinoblastoma

O Glioma

O Medulloblastoma

Grade of glioma

O Low grade (WHO grade I/Il)
O High grade (WHO grade llI/IV)

O Unknown
Staging (O CNS negative (CNS 1)
O CNS positive (CNS 2/3)
O Unknown
(Central nervous system (CNS) disease: the
presence of leukemia cells in the cerebral spinal
fluid)
Staging O Ann Arbor-stage 1A/B
O Ann Arbor-stage 11A/B
O Ann Arbor-stage IlI1A/B
O Ann Arbor-stage IVA/B
O Unknown
Staging O Localised
O Regional
O Metastatic
O Unknown

Date of diagnosis

(Day-Month-Year)

What was the initial MDT (tumour board) decision for
managing this tumour? (select all that apply)

[] Chemotherapy

[ Radiotherapy

[J Immunological therapy
[ Surgery

[] No anticancer therapy

Was a central venous catheter inserted in the
patient?

O Yes

O No

(Insertion of a central venous catheter does not
count as surgery)

What type of central venous catheter was inserted?

QO Peripherally inserted central catheter (PICC line)
O Portacaths
QO Other

What type of central venous catheter was inserted?
(other selected)

17/09/2020 11:24pm

projectredcap.org &EDCHP

. BMJ Open 2022; 12:€054690. doi: 10.1136/bmjopen-2021-054690


https://projectredcap.org

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Open

Confidential
Page 4 of 20

Date of treatment decision by the tumour board

(Day-Month-Year)

Would this decision have been different prior to the O Yes

COVID-19 pandemic? O No

What would the pre-COVID 19 decision for managing [] Chemotherapy

this tumour be? [ Radiotherapy
[J Immunological therapy
[] Surgery

[] No anticancer therapy

17/09/2020 11:24pm projectredcap.org &EDcap
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Chemotherapy
Did the patient have chemotherapy post March 11th O Yes
20207 O No
Did the patient have chemotherapy during their 30-day O Yes
follow up period? O No
Did the patient have chemotherapy during their 90-day O Yes
follow up period? O No
Is there still a plan for chemotherapy treatment? O Yes

O No
Were there any changes to the chemotherapy treatment [] No change to chemotherapy care because of COVID-19
due to the COVID-19 pandemic? [ Chemotherapy treatment cancelled because of

COVID-19

[ Chemotherapy treatment delayed because of COVID-19

[] Reduction from typical chemotherapy dose because
of COVID-19

[J Increase from typical chemotherapy dose because of
COVID-19

[] Reduction in the number of cycles of chemotherapy
because of COVID-19

[ Increase in the number of cycles of chemotherapy
because of COVID-19

[] Shorter duration of treatment because of COVID-19

[ Longer duration of treatment because of COVID-19

[J Change in choice of chemotherapy agent

[] Change in route of administration of chemotherapy
agent

[] Change to/addition of an alternative anti-cancer
treatment modality because of COVID-19

17/09/2020 11:24pm projectredcap.org &EDCHP
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What were the reasons for the change(s) to the [] Change in treatment as per local MDT / hospital
treatment? policy (decision making)

[] Change in treatment as per regional policy
(decision making)

[] Change in treatment as per national policy
(decision making)

[] Change in treatment plan by lead clinician
(decision making)

[J Lockdown/Travel restrictions prevent access to
treatment (infrastructure)

[ Lack of hospital inpatient beds (infrastructure)

[ Lack of hospital intensive care beds
(infrastructure)

[ Lack of outpatient facilities for support
post-discharge (infrastructure)

[ Lack of blood products (infrastructure)

[] Lack of personal protective equipment
(infrastructure)

[] Lack of equipment (infrastructure)

[] Lack of drugs (infrastructure)

[ Insufficient staff due to
redeploymnent/restructuring (workforce)

[J Insufficient staff due to sickness (workforce)

[] No treatment available due to restructuring of
services (service delivery)

[J Transfer to a different institution for treatment
(service delivery)

[ Inability to pay for treatment (financing)

[] Loss of employment by caregiver (financing)

[] Patient/patient's family chooses to avoid
treatment during the pandemic (patient factors)

[] Treatment not possible as caregiver infected with
Coronavirus and under mandatory isolation (patient

factors)
[ Other
What were the reasons for the change(s) to the
treatment: other
17/09/2020 11:24pm projectredcap.org *EDCHP
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Radiotherapy
Did the patient have radiotherapy post March 11th O Yes
20207 O No
Did the patient have radiotherapy during the 30-day O Yes
follow up period? O No
Did the patient have radiotherapy during the 90-day O Yes
follow up period? O No
Is there still a plan for radiotherapy treatment? O Yes

O No
Were there any changes to the radiotherapy treatment [] No change to radiotherapy care because of COVID-19
due to the COVID-19 pandemic? [ Radiotherapy treatment cancelled because of

COVID-19

[ Radiotherapy treatment delayed because of COVID-19

[] Decrease in typical radiotherapy dose per fraction
because of COVID-19

[ Increase in typical radiotherapy dose per fraction
because of COVID-19

[J Reduction in duration from typical radiotherapy
length of treatment because of COVID-19

[J Increase in duration from typical radiotherapy
length of treatment because of COVID-19

[] Change in radiotherapy modality because of COVID-19

[] Change to/addition of an alternative anti-cancer
treatment modality because of COVID-19

17/09/2020 11:24pm projectredcap.org &EDCHP

. BMJ Open 2022; 12:€054690. doi: 10.1136/bmjopen-2021-054690


https://projectredcap.org

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance

Supplemental material

placed on this supplemental material which has been supplied by the author(s) BMJ Open

Confidential

Page 8 of 20

What were the reasons for the change(s) to the
treatment?

[] Change in treatment as per local MDT / hospital
policy (decision making)

[] Change in treatment as per regional policy
(decision making)

[] Change in treatment as per national policy
(decision making)

[] Change in treatment plan by lead clinician
(decision making)

[J Lockdown/Travel restrictions prevent access to
treatment (infrastructure)

[ Lack of hospital inpatient beds (infrastructure)

[ Lack of hospital intensive care beds
(infrastructure)

[ Lack of outpatient facilities for support
post-discharge (infrastructure)

[ Lack of blood products (infrastructure)

[] Lack of personal protective equipment
(infrastructure)

[] Lack of equipment (infrastructure)

[] Lack of drugs (infrastructure)

[ Insufficient staff due to
redeploymnent/restructuring (workforce)

[J Insufficient staff due to sickness (workforce)

[] No treatment available due to restructuring of
services (service delivery)

[J Transfer to a different institution for treatment
(service delivery)

[ Inability to pay for treatment (financing)

[] Loss of employment by caregiver (financing)

[] Patient/patient's family chooses to avoid
treatment during the pandemic (patient factors)

[] Treatment not possible as caregiver infected with
Coronavirus and under mandatory isolation (patient
factors)

[ Other

What were the reasons for the change(s) to the
treatment: other

What was the radiation field?

O Craniospinal
O Focal (brain)

What was the radiation field? O Local
O Wide field
Radiotherapy approach O Photon

O Proton beam

Did this represent a change to your typical
radiotherapy approach in the pre-COVID-19 era?

17/09/2020 11:24pm

O No change to radiotherapy approach

O Yes, chose to avoid photon radiotherapy related to
COVID-19

O Yes, chose to avoid proton beam radiotherapy
related to COVID-19

projectredcap.org &EDCHP
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Immunological Therapy
Did the patient have immunotherapy post March 11th O Yes
20207 O No
Did the patient have immunotherapy during the 30-day O Yes
follow up period? O No
Did the patient have immunotherapy during the 90-day O Yes
follow up period? O No
Is there still a plan for immunotherapy treatment? O Yes

O No
Were there any changes to the immunotherapy treatment [] No change to immunotherapy care because of COVID-19
due to the COVID-19 pandemic? [ Immunotherapy treatment cancelled because of
COVID-19

[J Immunotherapy treatment delayed because of COVID-19

[J] Change in typical immunotherapy dose because of
COVID-19

[J Change in typical immunotherapy length of
treatment because of COVID-19

[] Change to/addition of an alternative anti-cancer
treatment modality because of COVID-19

17/09/2020 11:24pm projectredcap.org &EDCHP
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What were the reasons for the change(s) to the [] Change in treatment as per local MDT / hospital
treatment? policy (decision making)

[] Change in treatment as per regional policy
(decision making)

[] Change in treatment as per national policy
(decision making)

[] Change in treatment plan by lead clinician
(decision making)

[J Lockdown/Travel restrictions prevent access to
treatment (infrastructure)

[ Lack of hospital inpatient beds (infrastructure)

[ Lack of hospital intensive care beds
(infrastructure)

[ Lack of outpatient facilities for support
post-discharge (infrastructure)

[ Lack of blood products (infrastructure)

[] Lack of personal protective equipment
(infrastructure)

[] Lack of equipment (infrastructure)

[] Lack of drugs (infrastructure)

[ Insufficient staff due to
redeploymnent/restructuring (workforce)

[J Insufficient staff due to sickness (workforce)

[] No treatment available due to restructuring of
services (service delivery)

[J Transfer to a different institution for treatment
(service delivery)

[ Inability to pay for treatment (financing)

[] Loss of employment by caregiver (financing)

[] Patient/patient's family chooses to avoid
treatment during the pandemic (patient factors)

[] Treatment not possible as caregiver infected with
Coronavirus and under mandatory isolation (patient

factors)
[ Other
What were the reasons for the change(s) to the
treatment: other
17/09/2020 11:24pm projectredcap.org *EDCHP
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Did the patient have surgery post March 11th 20207 O Yes

O No
Did the patient have surgery during the 30-day follow O Yes
up period? O No
Did the patient have surgery during the 90-day follow O Yes
up period? O No

Date of first surgery post March 11th 2020

(Day-Month-Year)

Is there still a plan for surgical treatment?

O Yes
O No

Were there any changes to the surgical treatment due
to the COVID-19 pandemic?

17/09/2020 11:24pm

[] No change to operative care because of COVID-19

[[] Operation not offered because of COVID-19

[] Operation abandoned because of COVID-19

[] Operation delayed because of COVID-19

[] Change in choice of operation

[] Operation performed in an alternative hospital
(e.g. designated COVID-free)

[ Interventional radiology procedure performed
before surgery where this would not typically have
been indicated

[] Underwent neoadjuvant therapy where this would not
typically have been indicated

[] No neoadjuvant therapy given, where this would
typically have been indicated

[ Underwent a longer or more intensive course of
neoadjuvant therapy that would have typically been
indicated

[ Underwent a shorter or less intensive course of
neoadjuvant therapy that would have typically been
indicated

[ Underwent adjuvant therapy where this would not
typically have been indicated

[ No adjuvant therapy, where this would typically
have been indicated

[] Not recruited to a clinical trial, where this
would typically have been offered

[J Recruited to a clinical trial, where this would
not have previously been offered

[] Changed to active palliative care instead of
operative care

projectredcap.org &EDCHP
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What were the reasons for the change(s) to the [] Change in treatment as per local MDT / hospital
treatment? policy (decision making)

[] Change in treatment as per regional policy
(decision making)

[] Change in treatment as per national policy
(decision making)

[] Change in treatment plan by lead clinician
(decision making)

[J Lockdown/Travel restrictions prevent access to
treatment (infrastructure)

[ Lack of hospital inpatient beds (infrastructure)

[ Lack of hospital intensive care beds
(infrastructure)

[ Lack of outpatient facilities for support
post-discharge (infrastructure)

[ Lack of blood products (infrastructure)

[] Lack of personal protective equipment
(infrastructure)

[] Lack of equipment (infrastructure)

[] Lack of drugs (infrastructure)

[ Insufficient staff due to
redeploymnent/restructuring (workforce)

[J Insufficient staff due to sickness (workforce)

[] No treatment available due to restructuring of
services (service delivery)

[J Transfer to a different institution for treatment
(service delivery)

[ Inability to pay for treatment (financing)

[] Loss of employment by caregiver (financing)

[] Patient/patient's family chooses to avoid
treatment during the pandemic (patient factors)

[] Treatment not possible as caregiver infected with
Coronavirus and under mandatory isolation (patient

factors)
[ Other
What were the reasons for the change(s) to the
treatment: other
What type of hospital was the operation performed in? O Designated COVID-free 'cold' hospital

O Designated COVID-treatment 'hot' hospital

(O Undesignated hospital type with emergency
department

O Undesignated hospital type without emergency
department

Time from admission to operation (preoperative delay)
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Urgency of surgery

O IMMEDIATE - life, limb or organ-saving
intervention - within minutes of decision to
operate

(O URGENT - within hours of decision to operate

(O EXPEDITED - patient requiring early treatment but
no immediate threat to life, limb or organ -
within days of decision to operate

(O ELECTIVE - Intervention planned or booked in
advance of routine admission to hospital

(Full definitions available at:

https://www.ncepod.org.uk/classification.html)

What was the reason urgent or emergency cancer
surgery was required?

O Gastro-intestinal obstruction
QO Bleeding

O Sepsis

(O Tumour progression

O Organ perforation

O Functional compromise

QO Other

Other reason for why urgent or emergency cancer
surgery was required

Did the patient have a mandatory self-isolation
period before elective surgery?

O Yes, two weeks or more
O Yes, less than two weeks

O No

Was screening for COVID-19 performed within the 72
hours before surgery?

O No

O Yes - Laboratory test

O Yes - CT thorax

O Yes - Symptomatic screening or questionnaire only
O Yes - Other

Screening: Other

Was the patient known to have COVID-19 infection
before the time of surgery?

O Yes - proven with laboratory test or CT Thorax
QO Probable - clinically suspected

O No
O Unknown

Had the COVID-19 infection resolved?

O Yes
O No

How long before the date of surgery was COVID-19
diagnosed?

O Less than 1 week

O 2 to 4 weeks

O 5 to 8 weeks

O Greater than 8 weeks

What was the primary purpose of the surgery?

O Diagnostic
O Curative
QO Palliative

Type of anaesthesia used?

17/09/2020 11:24pm

O Local
O Regional
O General
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Operative approach

O Open
O Minimally-invasive
O Minimally-invasive converted to open

Did this represent a change to your typical operative
approach in the pre-COVID-19 era?

(O No change to operative approach

O Yes, chose to avoid minimally invasive surgery
related to COVID-19

O Yes, chose to avoid open surgery related to
COVID-19

Designation of the operating theatre

O Designated COVID treatment area (only COVID
patients treated there)

O Designated non-COVID treatment area (only
non-COVID patients treated there)

O No designation for this area (either COVID or
non-COVID patients can be treated there)

O Not applicable

Designation of the intensive care unit

O Designated COVID treatment area (only COVID
patients treated there)

O Designated non-COVID treatment area (only
non-COVID patients treated there)

O No designation for this area (either COVID or
non-COVID patients can be treated there)

O Not applicable

Would a post-operative intensive care unit stay have
been planned in a pre-COVID-19 era?

O Yes
O No

Designation of the postoperative ward

O Designated COVID treatment area (only COVID
patients treated there)

O Designated non-COVID treatment area (only
non-COVID patients treated there)

O No designation for this area (either COVID or
non-COVID patients can be treated there)

O Not applicable

Was a post-operative CT head performed? O Yes

O No
Did any of the operating surgeons contract COVID-19 O Yes
within 30-days of the date of surgery? O No
Did the patient undergo more than one surgery post O Yes
March 11th 20207? O No

17/09/2020 11:24pm
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Did the patient or their family choose to avoid O Yes
treatment during the pandemic before the initial MDT O No
(tumour board) meeting?

Was the patient given palliative treatment post March QO Yes
11th 202077 O No

Were there any changes to the palliative care
treatment due to the COVID-19 pandemic?

[] No change to palliative care because of COVID-19

[ Palliative treatment *not* provided because of
COVID-19

[ Palliative treatment provided because of COVID-19

[] Palliative treatment delayed because of COVID-19

[] Change from typical palliative care plan because
of COVID-19

What were the reasons for the change to palliative
care treatment?

[] Change in treatment as per local MDT / hospital
policy (decision making)

[] Change in treatment as per regional policy
(decision making)

[ Change in treatment as per national policy
(decision making)

[] Change in treatment plan by lead clinician
(decision making)

[1 Lockdown/Travel restrictions prevent access to
treatment (infrastructure)

[ Lack of hospital inpatient beds (infrastructure)

[ Lack of hospital intensive care beds
(infrastructure)

[J Lack of outpatient facilities for support
post-discharge (infrastructure)

[] Lack of blood products (infrastructure)

[ Lack of personal protective equipment
(infrastructure)

[ Lack of equipment (infrastructure)

[] Lack of drugs (infrastructure)

[ Insufficient staff due to
redeploymnent/restructuring (workforce)

[ Insufficient staff due to sickness (workforce)

[] No treatment available due to restructuring of
services (service delivery)

[] Transfer to a different institution for treatment
(service delivery)

[ Inability to pay for treatment (financing)

[ Loss of employment by caregiver (financing)

[] Patient/patient's family chooses to avoid
treatment during the pandemic (patient factors)

[] Treatment not possible as caregiver infected with
Coronavirus and under mandatory isolation (patient
factors)

[] Other

What were the reasons for the change to palliative
care treatment: other

17/09/2020 11:24pm
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Was screening for COVID-19 performed within 30 days
from their first anti-cancer treatment post March
11th 20207

O No

O Yes - Laboratory test

O Yes - CT thorax

O Yes - Symptomatic screening or questionnaire only

O Yes - Other

O Not applicable (no anti-cancer treatment given
post March 11th 2020)

Was screening for COVID-19 performed within 30 days
from their first anti-cancer treatment post March
11th 2020: other

Was the patient diagnosed with COVID-19 within 30
days from their first anti-cancer treatment post
March 11th 20207

O Yes - proven with laboratory test or CT Thorax

QO Probable - clinically suspected

O No

O Unknown

O Not applicable (no anti-cancer treatment given
post March 11th 2020)

Complications within 30 days from their first
surgical treatment post March 11th 20207

[ Anaesthetic complications

[J Anastomotic leak

[ Blood transfusion

[J Cardiac arrest

[ Pneumonia

[] Sepsis

[] Wound dehiscence

[ Line Infection

[] Neurological injury

[] Vascular injury

[] Altered bowel and bladder function

[] Hepatic injury

[J Other loss of function

[ Early recurrence / Incomplete clearance

[] No complications

[] Not applicable (no anti-cancer treatment given
post March 11th 2020)

Complications within 30 days from their first
chemotherapy treatment post March 11th 20207

17/09/2020 11:24pm

[] Anaesthetic complications

[ Anastomotic leak

[] Blood transfusion

[J Cardiac arrest

[ Pneumonia

[ Sepsis

[] Wound dehiscence

[ Line Infection

[J Neurological injury

[ Vascular injury

[ Altered bowel and bladder function

[] Hepatic injury

[] Other loss of function

[ Early recurrence / Incomplete clearance

[] No complications

[] Not applicable (no anti-cancer treatment given
post March 11th 2020)
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Complications within 30 days from their first
radiotherapy treatment post March 11th 20207

[] Anaesthetic complications

[ Anastomotic leak

[] Blood transfusion

[ Cardiac arrest

[J Pneumonia

[ Sepsis

[J Wound dehiscence

[ Line Infection

[] Neurological injury

[ Vascular injury

[] Altered bowel and bladder function

[] Hepatic injury

[] Other loss of function

[ Early recurrence / Incomplete clearance

[ No complications

[] Not applicable (no anti-cancer treatment given
post March 11th 2020)

Complications within 30 days from their first
immunotherapy treatment post March 11th 20207

[] Anaesthetic complications

[J Anastomotic leak

[ Blood transfusion

[] Cardiac arrest

[J Pneumonia

[] Sepsis

[J Wound dehiscence

[ Line Infection

[] Neurological injury

[ Vascular injury

[] Altered bowel and bladder function

[] Hepatic injury

[J Other loss of function

[] Early recurrence / Incomplete clearance

[] No complications

[] Not applicable (no anti-cancer treatment given
post March 11th 2020)

Outcomes at 30-day follow up?

O Died - did not receive anti-cancer treatment

O Died - during anti-cancer treatment

O Died - on days 0-7 after anti-cancer treatment
O Died - on days 8-30 after anti-cancer treatment
QO Alive - remains admitted in hospital

O Alive - transferred to another hospital

QO Alive - discharged to a rehabilitation centre

O Alive - discharged home

Mortality at 90-day follow up?

O Alive
O Dead
O Unknown

Total length of hospital stay (days) within the
90-day follow up period

17/09/2020 11:24pm
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How many admissions did the patient have within their O1
90-day follow up period? 02
O3
O4
O5
O6
O7
Os
09
O10
O>10
Was the 1st admission a planned admission? QO Yes
O No
Length of stay during 1st admission
What treatments were provided during the 1st [] Chemotherapy
admission? [ Radiotherapy
[J Immunological therapy
[ Surgery
[J Complication management
] None of the above
Was the 2nd admission a planned admission? O Yes
O No
Length of stay during 2nd admission
What treatments were provided during the 2nd [ Chemotherapy
admission? [] Radiotherapy
[ Immunological therapy
[] Surgery
[ Complication management
[ None of the above
Was the 3rd admission a planned admission? O Yes
O No
Length of stay during 3rd admission
What treatments were provided during the 3rd [] Chemotherapy
admission? [ Radiotherapy
[J Immunological therapy
[ Surgery
[J Complication management
] None of the above
Was the 4th admission a planned admission? O Yes
O No
Length of stay during 4th admission
17/09/2020 11:24pm projectredcap.org &EDCHP
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What treatments were provided during the 4th [] Chemotherapy
admission? [ Radiotherapy
[J Immunological therapy
[ Surgery
[] Complication management
[ None of the above
Was the 5th admission a planned admission? O Yes
O No
Length of stay during 5th admission
What treatments were provided during the 5th [] Chemotherapy
admission? [] Radiotherapy
[ Immunological therapy
[] Surgery
[] Complication management
[ None of the above
Was the 6th admission a planned admission? O Yes
O No
Length of stay during 6th admission
What treatments were provided during the 6th [] Chemotherapy
admission? [ Radiotherapy
[J Immunological therapy
[ Surgery
[J Complication management
[ None of the above
Was the 7th admission a planned admission? QO Yes
O No
Length of stay during 7th admission
What treatments were provided during the 7th [] Chemotherapy
admission? [] Radiotherapy
[ Immunological therapy
[] Surgery
[ Complication management
[ None of the above
Was the 8th admission a planned admission? QO Yes
O No
Length of stay during 8th admission
What treatments were provided during the 8th [] Chemotherapy
admission? [ Radiotherapy
[J Immunological therapy
[ Surgery
[J Complication management
] None of the above
17/09/2020 11:24pm projectredcap.org &EDCHP
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Was the 9th admission a planned admission? O Yes
O No
Length of stay during 9th admission
What treatments were provided during the 9th [] Chemotherapy
admission? [] Radiotherapy
[ Immunological therapy
[] Surgery
[ Complication management
[ None of the above
Was the 10th admission a planned admission? O Yes
O No
Length of stay during 10th admission
What treatments were provided during the 10th [] Chemotherapy
admission? [ Radiotherapy
[J Immunological therapy
[] Surgery
[] Complication management
] None of the above
Mortality at 12-month follow-up? QO Alive
O Dead
O Unknown
17/09/2020 11:24pm projectredcap.org &EDcap
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Appendix S8 — Baseline Characteristics of low-and-middle-income countries sub-divided into low and
middle income countries.

Variable Low-income Lower-middle Upper-middle
countries income countries income countries
(N=36) (N=520) (N=548)
N (%) N (%) N (%)
Age (years), 5.0@3.5,9) 5.0 (2, 10) 5.0 (3, 10)
median (range)
Sex Female 16 (44.4) 226 (43.5%) 227 (41.4)
Male 20 (55.6) 290 (55.8%) 321 (58.6)
Missing 0(0.0) 4 (0.8%) 0(0.0)
Weight (kg), - 19 (14, 31) 18 (13, 27)
median (range)
ASA grade 1 - a normal healthy 24 (66.7) 158 (30.4) 162 (29.6)
patient
2 - a patient with mild 1(2.8) 316 (60.8) 106 (19.3)
systemic disease
3 - a patient with 0(0.0) 28 (5.4) 121 (22.1)
severe systemic
disease
4 - a patient with 0(0.0) 9(1.7) 25 (4.6)
severe systemic
disease that is a
constant threat to life
5 - a moribund 0(0.0) 5(1.0) 3(0.5)
patient who is not
expected to survive
without the operation
Missing 11 (30.6) 4(0.8) 131 (23.9)
Tumour Type Non-Hodgkin 6 (16.7) 46 (8.9) 37 (6.8)
lymphoma
Acute lymphoblastic 10 (27.8) 192 (36.9) 178 (32.5)
leukaemia
Ewing sarcoma 5(13.9) 19 (3.7) 8 (40.7)
Glioma 0(0.0) 21 (4.0) 52 (50.2)
Hodgkin lymphoma 5(13.9) 19 (3.7) 39 (57.3)
Medulloblastoma 1(2.8) 36 (6.9) 20 (61.0)
Neuroblastoma 3(8.3) 43 (8.3) 34 (67.2)
Osteosarcoma 2(5.6) 29 (5.6) 14 (69.7)
Retinoblastoma 0(0.0) 39 (7.5) 48 (78.5)
Rhabdomyosarcoma 0(0.0) 22 (4.2) 39 (7.1)
Wilms Tumour 4(11.1) 54 (10.3) 79 (14.4)
Was patient No 32 (91.4) 242 (46.5) 355 (64.8)
tested for covid  Symptomatic 3(8.6) 113 (21.7) 69 (12.6)
within 30 days  screening only
from their first  yes — by CT Thorax 0 (0.0) 6(1.2) 1(0.2)
anti-cancer Yes — by laboratory 0(0.0) 113 (21.7) 49 (8.9)
treatment? test
Not applicable (No 0 (0.0) 8 (1.5) 5(0.9)
anti-cancer treatment
given post March
11th 2020)
Missing 0(0.0) 38 (0.7) 68 (12.4)
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Was patient
diagnosed with
covid?

No

Not applicable (no
anti-cancer treatment
given post March
11%2020)

Proven with
laboratory test or CT
Thorax

Probable - clinically
suspected

Unknown

Missing

10 (28.6)

0(0.0)

0 (0.0)

0(0.0)

25 (71.4)
0(0.0)

452 (86.9)

7(1.3)

21 (4.0)

5(1.0)

8(1.5)
27 (5.2)

452 (82.5)

7(1.3)

21 (3.8)

5(0.9)

8 (1.5)
55 (10.0)
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