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ABSTRACT

Objectives. The ongoing Coronavirus disease 2019 (COVID-19) pandemic has disrupted healthcare systems
worldwide. This study aimed to document the effect of COVID-19 on osteosarcoma treatment pathways in the
Philippine General Hospital (PGH) and determine if there were any delays.

Method. A retrospective review of osteosarcoma patients treated at the PGH from January 1, 2019 - January
1, 2020 (pre-COVID-19) was compared to those treated during the COVID-19 pandemic from March 1, 2020 -
September 1, 2020. Rates of diagnosed osteosarcoma, admission for chemotherapy, admission for surgery, treatment
abandonment, metastatic disease on presentation, 1-year mortality, and amputation were calculated and compared
between the two groups.

Results. From March to September 2020, 11 newly diagnosed osteosarcoma patients sought consult at the PGH.
Only one patient sought consult during the initial 3-4 months of the study, suggesting that patients delayed
seeking healthcare during the period of enhanced community quarantine. Patients seen during the pandemic had
a higher rate of metastatic disease on presentation, reflecting the delay in diagnosis. Due to COVID-19 restrictions
early in the pandemic, osteosarcoma patients were coordinated and referred to outside hospitals for intravenous
chemotherapy and surgery. Normalization of services (hospital admissions, limb salvage surgeries) were seen at the
later stages of the study, corresponding to the loosening of the quarantine.

Conclusions. Osteosarcoma patients experienced delays in seeking consult, diagnosis, and treatment at the PGH due
to the COVID-19 pandemic. Early indicators suggest worse outcomes for these patients due to the delays. Strategies
employed during the pandemic, such as networking of care and telemedicine, may help in future outbreaks.
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INTRODUCTION

Conventional osteosarcoma is a high-grade malignancy
that commonly affects children, adolescents, and young
adults with reported 5-year overall survival rates of 50-70%.
Multidisciplinary management is mandatory with multi-
agent chemotherapy and surgery given over 6-8 months.
Timely treatment and coordination of different medical
subspecialties are essential to avoid treatment abandonment
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risk of host-to-host transmission, strategies to contain the
spread of the disease have included social distancing and
strict home quarantine to avoid getting into contact with
the virus.® Despite these social measures, frontline health
institutions such as hospitals and tertiary referral centers
have been overwhelmed with suspected COVID-19 patients.
In trying to address the burden of the virus, health systems
in developing countries with dense communities may have
to do so at the expense of other healthcare services.*

In the Philippines, hospitals have adopted rigorous
screening of patients and concentration of their services
in handling COVID-19 cases. The Philippine College of
Surgeons gave recommendations for canceling elective non-
urgent surgeries and minimizing outpatient clinics in March
2020 to address the COVID-19 pandemic.’ These measures
aimed to decrease patients, family members, and healthcare
workers’ exposure to COVID-19 and conserve health system
resources for COVID-19 patients. How these strategies
could affect health-seeking behavior and treatment of non-
COVID-19 patients with other conditions such as cancer
is currently unknown.

There is limited data for the treatment of cancer during
the COVID-19 outbreak. In a cohort of 1,590 patients,
Liang et al. found that 1% had a cancer diagnosis and were
under active treatment or follow-up.® These patients were at
a higher risk for ICU admission or death due to COVID-19.
The authors recommended intentional postponement of
chemotherapy or surgery for stable cancer in endemic
areas. Liu et al. reported that hospital visits may be delayed,
converted to online follow-up, or both after careful discussion
of the risks between doctors and breast cancer patients.”

Delays in chemotherapy and surgery in osteosarcoma
in low-to-middle income countries have been shown to
lead to poorer outcomes and should be avoided."® However,
the current COVID-19 crisis has put unforeseen pressure
on hospitals worldwide, leading to delays in treatment for
osteosarcoma patients.

This cross-sectional study aims to document the effect
of COVID-19 on osteosarcoma treatment pathways in a
tertiary referral center in the Philippines. We hypothesize
that the COVID-19 outbreak affected how Philippine
healthcare systems treat other non-COVID-19 conditions
and negatively affect osteosarcoma patients. By identifying
deficiencies in diagnosis, delivery of chemotherapy, and
surgery, we hope to offer recommendations and strategies
to improve osteosarcoma care in the Philippine General

Hospital (PGH) and the Philippines in future outbreaks.

METHODOLOGY

Chart review of high-grade osteosarcoma patients
treated at the PGH from January 1, 2019, and September
1, 2020, including the COVID-19 pandemics period from
March 1, 2020, onwards, was performed. Inclusion criteria
were all high-grade osteosarcoma patients of the extremity

and pelvis confirmed by histopathology review by the
Department of Pathology of the PGH and 1) they are already
diagnosed and undergoing active treatment (chemotherapy
and surgery) before March 1, 2020 (pre-COVID-19 group)
and 2) they were diagnosed and treated at the PGH from
March 1, 2020, and September 1, 2020 (COVID-19
group). Patients without biopsy confirmation of high-grade
osteosarcoma, low-grade osteosarcomas, and cases referred
only for opinion were excluded from the study.

Osteosarcoma patients already diagnosed and undergoing
active treatment before March 1, 2020, were monitored
for any admission delays for chemotherapy and surgery.
Reasons for delays were classified as COVID-19 or non-
COVID-19 related. Directly COVID-19-related reasons
include lack of hospital beds, lack of operating room facility,
transportation issues to PGH due to lockdown/quarantine,
and recent COVID-19 infection.

Treatment abandonment was documented as per prior
protocol,and desertion reasons were investigated and classified
as COVID-19 or non-COVID-19 related.” Osteosarcoma
patients referred and transferred to other institutions
for chemotherapy and surgery by the Musculoskeletal
Oncology team of the PGH due to COVID-19 reasons
were also recorded.

Virtual/online communication for routine outpatient
health care of patients is currently performed using Skype
or Zoom in keeping with social distancing directives to limit
contamination by COVID-19." Consent for the study was
taken by members of the healthcare and research team [CLG,
HY, ED] during the online communication for patient
follow-up and confirmed with properly signed informed
consent forms returned by email. No study-related interviews
other than informed consent was conducted.

Metastases on presentation, 1-year mortality rate,
and amputation rate of osteosarcoma patients diagnosed
and treated between March 1, 2020 — September 1, 2020
(COVID-19 group) were documented as markers for
treatment delays.

Rates of diagnosed osteosarcoma,
for chemotherapy, admission for surgery,
abandonment, follow-up, 1-year mortality, and amputation
were calculated for the osteosarcoma COVID-19 group and
compared to the pre-COVID-19 group by chi-square and
students t-test with a p<0.05 considered significant.

This study was conducted following the Helsinki
Declaration. This study was approved by the University of
the Philippines Manila REB and received grant funding
from the UPM-PGH Expanded Hospital Research Office.

RESULTS

admission
treatment

From March 1 to September 1, 2020, 11 newly
diagnosed osteosarcoma patients sought consult at the
PGH (Table 1). Demographic data of osteosarcoma patients
diagnosed during the COVID-19 pandemic was similar to
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Table 1. Osteosarcoma patients in the PGH diagnosed during COVID-19 outbreak compared
to Pre-COVID-19 group

COVID-19 Pre-COVID-19
outbreak (January 1, 2019 - January 1,2020)

Diagnosed osteosarcomas (n) 11 17
Age (years) 17.6 (SD 7.3) 13.9 (SD 3.4) p=0.08
Residence (n) p=0.25

NCR 7/11 10/17

Province 4/11 7/17
Tumor Site (n) p=0.96

Extremity 10/11 17/17

Pelvis 1/11 0/17
Chemotherapy admissions (n) 30 80 p=0.02
Surgery admissions (n) 10 14 p=0.19
Treatment abandonment (n) 2 0 p=0.13
Metastatic disease on presentation 73% (n=8/11) 41% (n=7/17) p=0.04
1-year mortality rate 36% (n=4/11) 41% (n=7/17) p=0.91
Amputation rate 80% (n=8/10) 78% (n=11/14) p=0.76
QOutside hospital referral rate 55% (n=6/11) 5% (n=1/17) p=0.22

NCR: National Capital Region, p<0.05 considered significant

Table 2. Delays in treatment of osteosarcoma patients in the PGH during COVID-19 outbreak

Number (n) Reasons

Chemotherapy delay
COVID-19 related

Non-COVID-19 related delay

11/14

COVID-19 center directive (n=5)
Lack of transportation (n=3)
COVID-19 infection (n=1)
Financial (n=2)

Surgery delays
COVID-19 related

Non-COVID-19 related delay

COVID center directive (n=6)
Lack of transportation (n=1)
Financial (n=1)

pre-COVID-19 in terms of the locality of residence and
tumor site. A trend in increasing age at diagnosis was seen
for patients seeking consult during the outbreak. Compared
to 2019, the average number of admissions for chemotherapy
per patient during the COVID-19 pandemic significantly
decreased (2.75 vs. 4.8, p=0.02). During the enhanced
community quarantine in Metro Manila (March to June
2020), no patient was admitted for in-patient intravenous
chemotherapy due to COVID-19 restrictions. Two patients
with metastatic disease were treated with oral etoposide
administered at home. In contrast, one newly diagnosed
non-metastatic patient was referred to another institution to
receive standard neoadjuvant doxorubicin and cisplatin.
Although mortality rate and amputation rate were similar
in the two cohorts (Table 2), the proportion of osteosarcoma
patients presenting with metastatic disease at diagnosis was
significantly higher during the COVID-19 pandemic.
Osteosarcoma patients experienced delays in receiving
chemotherapy and surgery during the COVID-19 pandemic
(Table 2). The designation of PGH as a COVID-19 center
directly affected the hospital’s ability to give chemotherapy

and surgery to osteosarcoma patients, especially during the

ECQ_period. Lack of transportation due to the quarantine
affected three patients seeking treatment in PGH regardless
of their geographical location (Manila, Valenzuela, Bicol).
One patient’s admission for chemotherapy was delayed due
to a positive COVID-19 infection.

From March to May 2020, six osteosarcoma patients
for surgery were referred to outside institutions due to
restrictions on performing elective surgery at PGH being
a COVID-19 center. The majority of surgeries completed
during the early stages of the pandemic were amputations.
'The only two limb salvage surgeries done in the COVID-19
group were on patients diagnosed in August to September
2020, both of which had no delays and restrictions in

neoadjuvant chemotherapy admissions.
DISCUSSION

Since being classified as a pandemic by the WHO in
March 2020, COVID-19 has drastically affected everyday
life for citizens worldwide, with deleterious effects on
those directly and indirectly affected by the virus. Due to
governmental strategies to limit transmission of the virus,
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healthcare and health-seeking behavior of those with other
diseases, including cancer, have been adversely influenced.

Cancellation of cancer services during this COVID-19
outbreak was reported worldwide. A survey of orthopedic
oncologists revealed that 20% had stopped treating life-
threatening sarcomas during the COVID-19 pandemic.”
Early reports cited adverse outcomes of cancer patients
if they contracted COVID-19.%7 'This, along with the
stoppage of elective hospital services to redirect resources
to treat COVID-19 infections and limit transmission of
the virus, led to the reorganization of cancer care in many
hospital settings, including the PGH."

The present study showed that in a tertiary referral
hospital designated as a COVID-19 center, osteosarcoma
patients experienced delays in receiving chemotherapy and
surgery. In response to the hospital restrictions in providing
services such as admission for intravenous chemotherapy
and performing elective surgery, the Musculoskeletal
Tumor Unit of the Department of Orthopedics and Hema-
Oncology Unit of the Department of Pediatrics of the PGH
had to coordinate the referral of existing osteosarcoma
patients to outside institutions for their treatment during
the height of the pandemic. From March to May 2020,
there were no direct hospital admissions for chemotherapy
and surgery for osteosarcoma in PGH. Only one new
osteosarcoma patient was seen at the hospital emergency
room and promptly referred for workup and treatment
to another hospital during this period.

Despite only having one new osteosarcoma patient
seeking consult in 3 months, by the end of the 6-month study
period, the total number of osteosarcoma patients seen was
11, which is comparable with the average census of the PGH
Musculoskeletal Tumor Unit of 1-2 new osteosarcomas/
month (Table 1). This data suggests that patients delayed
seeking consult for their condition. Reasons for the delays
include the difficulty in traveling around Metro Manila due
to the enhanced community quarantine and PGH being
designated as a COVID-19 center.

'The delays in seeking treatment were also manifested
by the significantly increased metastatic disease rate on the
presentation by the osteosarcoma patients diagnosed during
the pandemic. Over 70% already had demonstrable lung
metastases upon diagnosis. Although 1-year mortality rates
were similar to the pre-COVID-19 cohort at the time of
analysis, this was likely due to the short follow-up period
and their advanced stage on diagnosis portends a dismal
prognosis for these patients experienced delays in treatment
due to the pandemic. The high amputation rate at the start
of the COVID-19 outbreak seen in our study was also
described in other institutions worldwide, although it became
apparent with later studies that limb salvage surgeries were
appropriate to perform during the pandemic.’"

Due to the difficulty of PGH to provide direct services
to osteosarcoma patients during the first 2-3 months of
the pandemic, rapid coordination through networking and

referral of care to other specialist hospitals inside Metro
Manila and in the provinces was crucial.” Avenues for
online communication with patients using telemedicine
were also established, which provided easy access to a
healthcare specialist. These strategies were essential to
avoid further delays in treatment. They may be applied to
osteosarcoma patients' multidisciplinary treatment in future
pandemics and instances where hospital services are again
similarly affected.

'This study was limited by the possibility that the numbers
of osteosarcoma patients who consulted or were referred
by outside institutions may have been affected by PGH
being designated as a COVID-19 center. However, these
restrictions made the results of this study more critical as we
have now been able to gauge the early effects of a pandemic
on non-COVID-19 health care in a tertiary government
center. The limited follow-up (less than one year) of the
COVID-19 group is another limitation of the study. It may
be addressed with another study looking into the continuing
long-term effects of the ongoing COVID-19 pandemic.

CONCLUSIONS

Osteosarcoma patients experienced delays in seeking
consult, diagnosis, and treatment at the PGH due to the
COVID-19 pandemic. Delays primarily occurred during the
period of enhanced community quarantine, and there was
evidence that services normalized during the later stages of
the study. Early indicators suggest worse survival outcomes
for patients who experienced delays due to the pandemic.
Future studies are recommended to monitor the long-term
effects on osteosarcoma care, if any. Strategies employed
during the pandemic, such as networking of care and
telemedicine, may help in future outbreaks.
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