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Introduction coronavirus 2 (SARS-CoV-2), which started in Medical Oncology

The new coronavirus disease 2019 (COVID-19) December 2019 in Wuhan (Hubei, China), was azz;:;? ;?rtégnngv;r;gio‘

caused by the severe acute respiratory syndrome spread worldwide and was declared a global Seville, Spain
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pandemic by the World Health Organization on
11 March 2020.1:2 The clinical spectrum of
COVID-19 was wide, distinguishing cases with
asymptomatic infection, mild upper respiratory
tract illness and severe viral pneumonia associ-
ated with respiratory failure and higher death
risk.3# Sarcoma patients were particularly vulner-
able in this period like all cancer patients, show-
ing increased morbidity and mortality due to their
immunosuppressed state caused by the neoplastic
disease, chemotherapy, radiotherapy or surgery
treatment but also by the disruption in the thera-
peutic plans.>-® Social distancing and quarantine
were implanted as containment measures to avoid
transmission, and recommendations from the
government and various scientific societies were
focused on the necessity to minimize patient
exposure to unnecessary hospital visits. However,
these guidelines might have had an impact on the
diagnosis and/or follow-up of sarcoma patients. It
should be noted that patients with suspected
high-grade malignancy required further evalua-
tion in the clinic and immediate treatment, while
for patients with low-grade malignancy and
benign cases whose treatment was not urgent, tel-
emedicine management might be a viable
option.10-12

Several studies from different countries highly
affected by the COVID-19 outbreak like Italy,
Spain, France and Brazil have detected delays
during the COVID-19 outbreak in the diagnosis
or treatment of different cancer types, like ovar-
ian, colorectal, bladder and prostatic cancer.13-17
Sarcoma patients have also been affected by diag-
nostic delays in Italy!'® or delays in performing
biopsies in Poland!® during this pandemic,
although none of these studies detected changes
in the survival of these patients. Other studies
have detected an increase in the percentage of
sarcoma patients affected by care modifications
including telemedicine (74%), postponement of
appointment (34%), scans (34%) and treatment
(10%) in England?® or in stopping/delaying sur-
gery (20%) in Italy.?!

The aim of this study was to analyse if there were
delays in the management of patients with soft tis-
sue or bone sarcomas during the first peak of the
COVID-19 outbreak in Spain, to improve the
management of these oncologic patients in future
similar situations.

Methods

Patients

In this retrospective study, 126 new sarcoma
patients over 18years old who were managed
from 15 March to 14 September 2020 were
enrolled in the Covid cohort, and 182 new sar-
coma patients of the same pre-pandemic period
in 2018 were enrolled in the Control cohort from
five Spanish hospitals (University Hospital Virgen
del Rocio, University Hospital General de Ciudad
Real, University Hospital Miguel Servet, Hospital
Clinico San Carlos and University Hospital
Fundacion Jiménez Diaz). Dates from the first
symptom, diagnosis, surgery, radiotherapy and
systemic treatment were collected for each
patient. Only patients with at least one of these
dates from 15 March to 14 September 2020 for
the Covid cohort or 2018 for the Control cohort
and the first symptom until 7 months before 15
March 2020 or 2018 were enrolled in this study.
Sarcoma patients were treated with anthracy-
clines plus ifosfamide following standard of care,
during both periods. The type or extension of the
surgical resection was not collected in the data-
base; thus, information regarding changes in the
surgical planning due to delay is not available.

Data analysis

The median time for diagnosis was calculated in
each cohort as the difference in days between the
diagnosis and the first symptom dates, consider-
ing only sarcoma patients who showed the first
symptom and/or the diagnosis from 15 March to
14 September 2020 for the Covid cohort or 2018
for the Control cohort. The median time for sur-
gery was calculated in each cohort as the differ-
ence in days between the diagnosis and the
surgery dates, considering only sarcoma patients
who were diagnosed and/or operated on from 15
March to 14 September 2020 for the Covid
cohort or 2018 for the Control cohort. Cases
diagnosed from 15 March to 14 September but
operated on at least 7months after 15 September
in 2020 for the Covid cohort or 2018 for the
Control cohort or cases with excisional biopsy
were not taken into account for this analysis.
The median time for neoadjuvant treatment
(radiotherapy, chemotherapy or palliative chem-
otherapy) was calculated in each cohort as the
difference in days between the diagnosis and the
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neoadjuvant treatment dates, considering only
sarcoma patients who were diagnosed and/or
treated with neoadjuvant therapy from 15 March
to 14 September 2020 for the Covid cohort or
2018 for the Control cohort. The median time
for adjuvant treatment (radiotherapy, chemo-
therapy or palliative chemotherapy) was calcu-
lated in each cohort as the difference in days
between the surgery and the adjuvant treatment
dates, considering only sarcoma patients who
were operated on and/or treated with adjuvant
therapy from 15 March to 14 September 2020
for the Covid cohort or 2018 for the Control
cohort. Treatments were considered neoadju-
vant or adjuvant therapies if they were applied
until 6 months before or after the surgery, respec-
tively. Cases with palliative chemotherapy after
7 months from 15 September 2020 for the Covid
cohort or 2018 for the Control cohort were not
taken into account for this analysis. Statistical
analyses were carried out using SPSS version
25.0 (SPSS Inc., Chicago, IL, USA) applying
the Mann—Whitney test.

Time-to-event variables, progression-free survival
(PFS) and overall survival (OS) were estimated
by the Kaplan—Meier survival analysis. PFS was
assessed by median time and measured from sur-
gery date until progression or death. OS was
assessed by median time and measured from the
diagnostic date until death.

Results

Patients’ characteristics

A total number of 126 new sarcoma patients man-
aged in terms of first symptom, diagnosis, surgery
or active treatment during the first peak of the
COVID-19 outbreak in 2020, from 15 March to
14 September, were enrolled in the Covid cohort
and 182 new patients from the same period in
2018 were enrolled in the Control cohort. The
median age at diagnosis was 56years (range 15—
93) in the Covid cohort and 53.5years (range 17—
90) in the Control cohort, with a 49/51 or 51/49
proportion of male/female, respectively (Table 1).
The most frequent stage at diagnosis was localized
disease in both cohorts representing 80.2% and
79.1% of the cases in the Covid or Control cohort,
respectively. The majority of the cases were diag-
nosed as soft tissue sarcomas in the Covid and
Control cohorts (81.0% and 80.8%), among them,
the most frequent types were liposarcoma (17.5%

and 13.7%), leiomyosarcoma (13.5% and 14.3%)
and undifferentiated pleomorphic sarcoma (5.6%
and 7.7%). Among the bone sarcomas in the
Covid and Control cohorts (19.2% and 19.0%),
the most frequent types were chondrosarcoma
(7.1% and 5.5%), osteosarcoma (5.6% and 6.6%)
and Ewing sarcoma (4.8% and 5.5%; Table 1).

Diagnostic and therapeutic delay during

the COVID outbreak

A diagnostic delay was observed in the Covid
cohort, with a median time from the first symp-
tom to the diagnosis of 102.5 days (range 6-355)
versus 83 days (range 5-328) in the Control cohort
(p=0.034, Table 2). Moreover, a delay in surgery
was observed in the Covid cohort when only cases
with localized disease were considered, with a
median time from the diagnosis to the surgery of
96 days (range 11-265) versus 54.5 days (range
2-331) in the Control cohort (p=0.034). When
all the cases (localized and metastatic) were taken
into account, a similar delay in surgery was
observed in the Covid cohort versus the Control
cohort [95days (range 4-265) wversus 55days
(range 2—-331)] but nearly significant (p=0.065;
Table 2). However, a lower delay in the treatment
with neoadjuvant radiotherapy was observed in
the Covid cohort, with a median time from the
diagnosis to the neoadjuvant radiotherapy treat-
ment of 47days (range 27-105) wersus 91 days
(range 27-294) in the Control cohort (p=0.039).
All the cases treated with radiotherapy or chemo-
therapy were in the stage of localized disease at
diagnosis. No significant differences in the median
time for the treatment of adjuvant radiotherapy,
neoadjuvant chemotherapy or adjuvant chemo-
therapy were observed between both cohorts
(Table 2). There was also no significant differ-
ence in the median time for the treatment of pal-
liative chemotherapy, even when it was used as
neoadjuvant or adjuvant therapy, between both
cohorts (Table 2). The majority of cases treated
with palliative chemotherapy were metastatic at
diagnosis in the Covid (75.9%) and Control
(67.6%) cohort. Treatment regimens and dura-
tion followed the standards for clinical practice in
both cohorts, without variation in the pandemic
period.

Survival analysis
After a median follow-up of 33months (range
2-38) and 55months (range 0-63) in the Covid
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Table 1. Patient’ characteristics in the Covid and Control cohorts.

Characteristics

Number of cases:
Covid cohort (%)

Number of cases: Control
cohort (%)

Median age (range) 53.5 (17-90] 56 (15-93)
Gender
Male 93 (51.1%]) 62 (49.2%)
Female 89 (48.9%) 64 (50.8%)
Extension of disease
Localized 144 (79.1%) 101 (80.2%)
Metastatic 38 (20.9%) 25 (19.8%)
Histotype
Bone sarcomas
Osteosarcoma 12 (6.6%) 7 (5.6%)
Chondrosarcoma 10 (5.5%) 9 (7.1%)
Ewing Sarcoma 10 (5.5%) 6 (4.8%)
Others 3 (1.7%) 2 (1.6%)
Soft tissue sarcoma
Liposarcoma 25 (13.7%]) 22 (17.5%)
Rhabdomyosarcoma 5(2.7%) 6 (4.8%)
Leiomyosarcoma 26 (14.3%) 17 (13.5%)
Desmoid Tumour 5 (2.7%) 4 (3.1%)
Myxofibrosarcoma 5(2.7%) 6 (4.8%)
Malignant peripheral nerve sheath tumour 5(2.7%) 6 (4.8%)
Undifferentiated pleomorphic sarcoma 14 (7.7%) 7 (5.6%)
Solitary fibrous tumour 6 (3.3%) 3(2.3%)
Gastrointestinal stromal tumour 18 (10.0%) 3(2.3%)
Others 38 (20.9%) 28 (22.2%)
and Control cohorts, respectively, no significant Discussion

differences in PFS or OS were observed, taking
into account all the sarcoma patients (PFS:
p»=0.238; OS: p=0.424) or only cases with local-
ized disease (PFS: p»p=0.194; OS: p=0.113;
Figure 1). There was also no difference in PFS or
OS independently in soft tissue or bone sarcomas
(Supplemental Figure 1S).

The treatment and management of sarcoma
patients during the COVID-19 peak of the pan-
demic have been challenging because healthcare
systems had to attend to the high number of
patients affected by the severe acute respiratory
syndrome and as a consequence were forced to
prioritize the rest of medical activities. Although
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Table 2. Diagnostic and treatment delays in sarcoma patients between the COVID and Control cohort.

Median time to

Control cohort (days)

N=184

Covid cohort (days)

N=126

p-value

Diagnosis (all cases])

Surgery (all cases)

Surgery (only loc)

Surgery (only met)

Neoadjuvant radiotherapy (only loc)
Adjuvant radiotherapy (only loc)
Neoadjuvant chemotherapy (only loc)
Adjuvant chemotherapy (only loc)

Neoadjuvant palliative chemotherapy
(all)

Adjuvant palliative chemotherapy (all)

Palliative chemotherapy (without

83 (5-328) N=107
55 (2-331) N=94
54.5 (2-331) N=84
87.5 (14-196) N=10
91 (27-294) N=9
92 (30-152) N=26
39 (9-55) N=9

54 (18-136) N=23
45 (6-170) N=5

54 (18-127) N=13
43 (15-188) N=19

102.5 (6-355) N=92
95 (4-265) N=65
96 (11-265) N=58
89 (4-140) N=7

47 (27-105) N=15
66 (32-167) N=17
36 (6-157) N=29
48 (10-157) N=15
20.5 (4-31) N=4

60.5 (2-169) N=12
39 (2-79) N=13

0.034
0.065
0.034
0.625
0.039
0.602
0.837
0.622
0.086

0.957
0.120

surgery)

Loc, localized disease; Met, metastatic disease; p-value, Mann-Whitney test.

most oncologic activities were considered not
deferrable, changes like a larger use of schedules
with longer intervals, a preference for oral treat-
ments over intravenous ones, a larger use of neo-
adjuvant therapy to delay surgery, the use of
hypofractionated radiotherapy and an earlier shift
towards supportive care have been introduced??23
based on expert opinions and not on objectives
data.?* Specifically for sarcomas, different prior-
itizing recommendations were established for
diagnostic, care and follow-up procedures across
different sarcoma contexts.!1:12:25-27

This retrospective analysis in the management of
sarcoma patients from five Spanish hospitals
showed a diagnostic delay during the first pan-
demic peak in Spain, with an increase of 19.5
days in the median time for the diagnosis versus
the Control cohort. This diagnostic delay is simi-
lar to that reported in Italy, the first country most
affected during the first COVID-19 peak in
Europe followed by Spain, with 13 days of delay
in the definitive diagnostic or even 27days of
delay for the first histological diagnosis during the
third trimester of 2020.18 In Poland, only a delay
to perform a biopsy of 5.5days was observed,!®
but this country was not one of the most affected
during the first pandemic peak in Europe. The

median time for diagnosis of 12 weeks observed in
our Control cohort is similar to previously
reported in other studies for soft tissue and bone
sarcoma, although it depends on the subtype.28
Moreover, a surgical delay was observed in the
Covid cohort with an increase of 41.5 days in the
median time for surgery. The surgical delay was
also observed in other studies,?® although in gen-
eral it was not recommended for operable patients
without COVID-19 symptoms, in particular for
grade 2-3 soft tissue sarcoma, bone sarcoma, gas-
trointestinal stromal tumour (GIST) and visceral
sarcoma.?’” However, a decrease of 44 days in the
median time for the neoadjuvant radiotherapy
treatment was observed which was applied to new
cases with localized disease and could be in con-
cordance with recommendations of use to delay
surgery or as hypofractionated radiother-
apy.22:23,27,30 Additionally, it was observed that a
higher percentage of cases were treated with neo-
adjuvant radiotherapy in the Covid cohort versus
the Control cohort (11.9% versus 4.9%) and neo-
adjuvant chemotherapy (23.0% wversus 4.9%),
while similar percentages were observed in adju-
vant radiotherapy (13.5% wversus 14.1%) and
chemotherapy (11.9% wversus 12.5%). However,
no significant differences were observed in the
median time for the neoadjuvant chemotherapy
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Figure 1. PFS and OS in sarcoma patients from the Covid and Control cohort. Kaplan-Meier curve for PFS

in sarcomas of the Covid (red) and the Control (blue] cohort, irrespective of the stage at diagnosis (a) or in
localized sarcomas (b). Kaplan-Meier curve for 0S in sarcomas of the Covid (red) and the Control (blue) cohort,
irrespective of the stage at diagnosis (c) or in localized sarcomas (d).

0S, overall survival; PFS, Progression free-survival.

and adjuvant radiotherapy or chemotherapy treat-
ment. Despite the delays in diagnosis and surgery
in the Covid cohort, no significant differences in
survival were observed, like it was reported in the
studies from Italy and Poland.!8:1° However, it is
known that diagnostic delay is a cause for a higher
clinical stage at diagnosis and a poorer prognosis
in oncology patients,31:32 affecting the treatment
response and survival.33:3¢ No significant survival
differences in the Covid cohort of our study could
be explained because delays in diagnosis and sur-
gery did not necessarily affect the same sarcoma
patients and because delays in treatment were not
observed. However, it could be interesting to
continue the follow-up of these patients.

The lower number of new cases enrolled in the
Covid cohort versus the Control cohort was due
to the original design of this study allowed for the
collection also sarcoma patients who were fol-
lowed up from 15 March to 14 September 2020,
although they were diagnosed and/or treated

some years before. These cases underwent mainly
changes to telemedicine (60.4%) as has been
reported in other studies?? and delays in image
probes (13.7%), medical appointment (17.2%),
diagnosis of relapse (8%), chemotherapy (11.1%)
and radiotherapy (6.25%) treatment or in surgery
(2.3%). Changes to telemedicine (31%) also were
observed in the Covid cohort.

This retrospective study has the limitation of col-
lecting the data on different dates, some of them
could not be available or clearly annotated in the
clinic history of each patient.

In conclusion, this study reports a diagnostic and
surgery delay in the management of sarcoma
patients during the COVID outbreak in the
Spanish population. However, a lower delay in
neoadjuvant radiotherapy was observed. Despite
these changes, no significant differences were
observed in the survival of these patients during
the COVID-19 outbreak.
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