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Abstract

Background Over the years, the survival rate of children with os-
teosarcoma has increased with improved management. However,
survival tends to be lower in low-middle-income countries.
Objective To report the survival rate of children with osteosarcoma
in a single center in Indonesia and to evaluate the outcomes of
treatment modalities currently used.

Methods We performed a retrospective analysis of the medical re-
cords of pediatric osteosarcoma patients in Cipto Mangunkusumo
Hospital, Jakarta, from 2015 to 2019. Patients were categorized
based on age group, sex, primary tumor location, treatment modali-
ties, disease metastasis, and disease outcome.

Results We included 83 children with osteosarcoma, with a median
age of 13 (median 4-17). Mean estimated overall survival and event-
free survival were 28 (95%CI 24 to 32) months and 10 (95%CI
8 to 13) months, respectively. Overall survival duration between
treatment modality groups was significantly different (P<0.05).
The mean estimated overall duration of survival was 9 (95%CI 3
to 15) months for chemotherapy, 18 (95%CI 14 to 22) months for
chemotherapy with surgery, and 21 (95%CI 14 to 27) months for
chemotherapy with surgery and radiation.

Conclusion The survival rate of childhood osteosarcoma
in Indonesia remains low. The current treatment option
currently used in our center may contribute to the low rate
of survival. [Paediatr Indones. 2022;62:27-31 ;
DOI: 10.14238/pi62.1.2022.27-31 ].
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steosarcoma is the most common primary

bone malignancy in children and accounts

for 3-5% of pediatric cancers. The incidence

of osteosarcoma is distributed bimodally
across the lifetime, with an initial peak between the
ages of 10 and 14 years during the pubertal growth spurt
and a second peak after the age of 60 years.!

Osteosarcoma is defined by the presence of
malignant mesenchymal cells producing osteoid or
immature bone. It may occur in primary and secondary
forms.? Osteosarcoma is frequently located at the
metaphyseal section of long bones, such a distal femur,
proximal tibia, and proximal humerus.?

Metastatic disease is the major cause of
osteosarcoma-related death. Based on its location,
metastasis is classified as either pulmonary
or extrapulmonary. Lung involvement occurs in
approximately 80% of cases, but bone metastasis is
associated with worse prognosis.* Approximately
15-20% of patients present with lung metastases at
initial diagnosis, whereas 40% develop metastases
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in later stages.” The estimated five-year event-free
survival of children with metastatic disease is less than
30%.6

The aim of this study was to determine the survival
rate of children with osteosarcoma treated in our center
over the last five years. We also aimed to evaluate the
outcomes of treatment modalities currently being used.

Methods

We performed a retrospective observational study on
pediatric patients diagnosed with osteosarcoma from
2015 to 2019 in Cipto Mangunkusumo Hospital,
Jakarta. Patients were identified from the Pediatric
Cancer Database of the Department of Child Health
and through a search of electronic medical records.
Patients were classified based on age at diagnosis, sex,
primary tumor location (humerus, tibia/fibula/femur,
pelvis, or other), clinical staging, treatment modalities
used (chemotherapy only, chemotherapy and surgery,
or chemotherapy with surgery and radiotherapy),
metastases at diagnosis (present or absent), site of
metastasis (pulmonary or extrapulmonary), and disease
outcome (survived, lost to follow-up, relapsed, or died).

Osteosarcoma was diagnosed by history taking,
physical examination, and supporting examinations.
From the patient’s history, we recorded symptoms
that may lead to an osteosarcoma diagnosis, including
progressive pain in the extremities for three to six
months prior to diagnosis or a history of fracture(s). We
also recorded CT scan and MRI results to determine
tumor staging, histopathological diagnoses from tissue
biopsy specimens, and bone scan results to detect
skeletal metastases.

Surgical excisions and/or biopsies were done in
the Department of Orthopedics and Traumatology.
For some difficult cases, multidisciplinary team
discussions were held involving the orthopedic surgeon,
pathologist, radiologist, pediatric hemato-oncologist,
and internal medicine specialists to determine tumor
staging, management plan, and prognosis.

The chemotherapy protocol used for treating
children with osteosarcoma was derived from the
Werkgroep Kindertumoren, Emma Kinderziekenhuis
Academic Medical Center (WKT, EKZ, AMC, 1989)
protocol and consisted of three drugs: cisplatin 60 mg/
m?, ifosfamide 3000 mg/m?, and doxorubicin 25 mg/
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m?/day given for three days every three weeks (total
cumulative dose 375 mg/m?). Neoadjuvant therapy
was given for three cycles. Following chemotherapy,
patients underwent surgery (limb salvage surgery or
limb amputation) and/or extracorporeal irradiation,
depending on the mass size, location, and characteristics.
The patient was then given adjuvant chemotherapy with
the same regimen as before for 3 cycles. Radiotherapy
was done when the incisional site of resection was too
close to the tumor or when pathology results were
positive for tumor cells in the incisional site. The dose
of radiotherapy given was 50.4-55.8 Gy.

Event-free survival was defined as the duration of
the period from the date of diagnosis to the date of the
first event (recurrence, metastasis, loss to follow-up, or
death). Overall survival was defined as the duration
of the period from the date of diagnosis to the date
of death or final follow-up. Data were analyzed using
SPSS wversion 22 (IBM, Armonk, New York). Survival
curves were generated using the Kaplan-Meier method.

Results

Eighty-nine children were diagnosed with osteosarcoma
from 2015 to 2019. Six patients were excluded due to
incomplete data. Of 83 patients included in the study,
48 (57.8%) were male and 35 (42.2%) were female.
Fifteen patients were below 10 years of age and 68 were
10 years of age or older; subjects’ median age was 13
years. The most common sites of the primary tumors
were in the lower extremities: the femur in 42/83
(50.6%) subjects and the tibia/fibula in 33/83 (39.8%).
The rest had primary tumors in the upper extremities
(4/83; 4.8%) and other regions. Forty-seven patients
underwent chemotherapy and surgery; 15 received a
combination of chemotherapy, surgery, and radiation,
15 had chemotherapy only, and four did not receive any
treatment. Metastatic disease at diagnosis was found
in 13 patients. More than half of the study population
(61%) had metastatic disease, with the lung as the most
common site of metastasis (57%) (Table 1).

The mean event-free survival duration (time
between diagnosis and first event) was 10.3 (95%CI
7.7 to 12.8) months. The mean duration of overall
survival (time between diagnosis and last follow-up or
death) was 28 (95%CI 24.2 to 31.9) months. Mean
survival duration was 9 (95%CI 2.8 to 15.2) months



Hikari Ambara Sjakti et al.: A single center study on survival rates of pediatric osteosarcoma in Indonesia

in the chemotherapy group, 17.8 (95%CI 13.5 to 22.2)
months in the chemotherapy and surgery group, and
20.7 (95%CI 14.5 to 27) months in the chemotherapy,
surgery, and radiotherapy group (Figure 1).

Discussion

The overall survival rate of all childhood cancers
has improved from 30% to more than 80% in high-
income countries.” Improvements in survival outcome
of childhood sarcoma are a result of improvement
in treatment modalities, including surgery and
chemotherapy regimens.®

Table 1. Baseline characteristics of subjects

Parameters (N=83)
Age, n (%)

< 10 years 15 (1

> 10 years 68 (
Sex, n (%)

Male 48 (57.8)

Female 35 (42.2)
Primary tumor, n (%)

Humerus 4 (4.8)

Femur 42 (50.6)

Tibia/fibula 33 (39.8)

Others 4 (4.8)
Treatment modalities, n (%)

Chemotherapy 15 (18.1)

Chemotherapy & surgery 47 (56.6)

Chemotherapy, surgery, & radiation 15 (18.1)

Surgery 2(2.4)

No treatment 4(4.8)
Metastases at diagnosis, n (%)

Yes 70 (84.3)

No 13 (15.7)
Site of metastases, n (%)

Lung 48 (57.8)

Other extremities 1(1.2)

Other 2(2.4)

No metastasis 32 (38.6)
Staging, n (%)

1B 1(1.2)

1A 2(2.4)

1B 13 (15.7)

A 2(2.4)

I\ 51 (61.4)

No staging done 14 (16.8)
Outcomes, n (%)

Died 30 (36.1)

Relapsed 1(1.2)

Lost to follow-up 32 (38.6)

Survived 20 (24.1)
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Figure1.Kaplan-Meiercurves of A. event-free survival;
B. overall survival; C. overall survival in different
treatment modality groups (chemotherapy; chemo-
therapy and surgery; chemotherapy, surgery, and ra-
diation)
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More than 80% of childhood cancers occur in
low-middle income countries. Unfortunately, children
are often neglected in cancer control planning efforts,
despite a disproportionately high number of person-
years of life lost, due to missed opportunities to diagnose
and treat cancer in low- and middle-income countries
(LMICs) 510

In Thailand, the survival rates of osteosarcoma
in children have been reported to be lower than those
in other Western and Asian countries. The overall
survival rates at 5 and 10 years were 35% and 33.6%,
respectively, with non-methotrexate chemotherapeutic
protocols.!! In another center in northeast Thailand,
the 5-year survival rate of pediatric osteosarcoma was
27.6%.12 These studies were similar to our study, in that
non-methotrexate chemotherapeutic protocols were
preferred and the studies were done in a low-middle
income country in Southeast Asia.

Patients with delayed diagnosis and treatment
have been reported to have a shorter mean survival
duration (8.3 months) compared to those treated in a
timely manner with good compliance (15.2 months).!!
In our study center, 13 (16%) subjects had metastatic
osteosarcoma at initial diagnosis. The limited capacity of
health care facilities for childhood cancer management
has resulted in a long queue of patients waiting for
diagnosis and treatment. Most health care facilities
capable of childhood cancer management are located
in big cities, consequently, children from remote areas
experience further treatment delays related to transfers
and referrals.

Death (36%) and loss to follow up (39%) were
two of the most frequent outcomes of the patients in
our study. Many factors contributed to low patient
compliance. A study in Peru reported that the most
common cause for delay in completing chemotherapy
was medical (neutropenia and sepsis). Other obstacles
to treatment included a lack of available beds or surgical
material, insurance problems, and social issues.!3
In some regions, due to cultural beliefs or financial
limitations, parents tended to seek alternative medicine
or traditional healers.!4

Although the 6-year event-free survival of patients
with non-metastatic disease has improved from 11% to
61%, the outlook for children with metastatic disease
remains poor, with an estimated event-free survival of
<30% at 5 years.® A meta-analysis showed that the
5-year survival rate of patients with tumor metastasis
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at initial diagnosis was lower than patients without
metastasis (OR 0.2; 95%CI 0.11 to 0.39).1> The poor
survival rate of pediatric osteosarcoma demonstrated
in our study coincided with a high number of children
with metastatic disease. Another factor lay in the
chemotherapeutic protocol used in our center; as we
had no available tool to detect methotrexate levels
in the body, we chose non-methotrexate regimen
treatment protocols.

In our single-center study, both event-free survival
and overall survival of childhood osteosarcoma were
poor. Raising public awareness on early detection of
childhood cancer and increasing cancer detection
capability in primary health care centers are needed
to reduce the delayed diagnosis of cancer. In addition,
establishing more childhood cancer management
centers and diagnostic work-up tools would help resolve
the long waiting times. Further studies are needed to
improve childhood cancer management and prolong
patient survival duration.

Conflict of interest

None declared.

Funding acknowledgement

The authors received no specific grants from any funding agency

in the public, commercial, or not-for-profit sectors.

References

1. Durfee RA, Mohammed M, Luu HH. Review of osteosarcoma
and current management. Rheumatol Ther. 2016;3:221-43.
DOI: 10.1007/s40744-016-0046-y.

2. Zhang Y, Yang ], Zhao N, Wang C, Kamar S, Zhou Y, et al.
Progress in the chemotherapeutic treatment of osteosarcoma.
Oncol Lett. 2018;16:6228-37. DOI: 10.3892/01.2018.9434.

3. Kamal AF, Widyawarman H, Husodo K, Hutagalung EU,
Rajabto W. Clinical outcome and survival of osteosarcoma
patients in Cipto Mangunkusumo Hospital: limb salvage
surgery versus amputation. Acta Med Indones. 2016;48:175-
83. PMID: 27840351.

4. Lindsey BA, Markel JE, Kleinerman ES. Osteosarcoma
overview. Rheumatol Ther. 2017;4:25-43. DOI: 10.1007/



10.

Hikari Ambara Sjakti et al.: A single center study on survival rates of pediatric osteosarcoma in Indonesia

s40744-016-0050-2.

Taran SJ, Taran R, Malipatil NB. Pediatric osteosarcoma: an
updated review. Indian ] Med Paediatr Oncol. 2017;38:33-43.
DOI: 10.4103/0971-5851.203513.

Spraker-Perlman HL, Barkauskas DA, Krailo MD, Meyers A,
Schwartz CL, Doski J, et al. Factors influencing survival after
recurrence in osteosarcoma: a report from the Children's
Oncology Group. Pediatr Blood Cancer. 2019;66:¢27444.
DOI: 10.1002/pbc.27444.

Erdmann F Frederiksen LE, Bonaventure A, Mader L,
Hasle H, Robison LL, et al. Childhood cancer: survival,
treatment modalities, late effects and improvements over
time. Cancer Epidemiol. 2021;71:101733. DOI: 10.1016/;.
canep.2020.101733.

Wu J. Increased survival of patients aged 0-29 years with
osteosarcoma : A period analysis , 1984. 2018:3652-61.
DOI: 10.1002/cam4.1659

Bhakta N, Force LM, Allemani C, Atun R, Bray F, Coleman
MP, et al. Childhood cancer burden: a review of global
estimates. Lancet Oncol. 2019;20:e42-53. DOI: 10.1016/
S1470-2045(18)30761-7.

Fung A, Horton S, Zabih V, Denburg A, Gupta S. Cost and
cost-effectiveness of childhood income and cancer treatment in

low-income countries: a systematic review. BM] Glob Health.

11.

12.

13.

14.

15.

2019;4:e001825. DOI: 10.1136/bmjgh-2019-001825.
Pruksakorn D, Phanphaisarn A, Arpornchayanon O, Uttamo
N, Leerapun T, settakorn J. Survival rate and prognostic factors
of conventional osteosarcoma in Northern Thailand: a series
from Chiang Mai University Hospital. Cancer Epidemiol.
2015;39:956-63. DOI: 10.1016/j.canep.2015.10.016.
Wiromrat B, Jetsrisuparb A, Komvilaisak B Sirichativapee
W, Kamsa-ard S, Wiangnon S. Incidence and survival rates
among pediatric osteogenic sarcoma cases in Khon Kaen,
Thailand, 1985-2010. Asian Pac ] Cancer Prev [Internet].
2012 [cited 2021 Nov 12];13(9):4281-4. DOI: 10.7314/
APJCP2012.13.9.4281

Vasquez L, Silva ], Chavez S, Zapata A, Diaz R, Tarrillo E
et al. Prognostic impact of diagnostic and treatment delays
in children with osteosarcoma. Pediatr Blood Cancer.
2020;67:¢28180. DOI: 10.1002/pbc.28180.

Magrath I, Steliarova-Foucher E, Epelman S, Ribeiro RC, Harif
M, Li CK, et al. Paediatric cancer in low-income and middle-
income countries. Lancet Oncol. 2013 Mar 1;14(3):e104-16.
DOI: 10.1016/S1470-2045(13) 70008-1

Ding WZ, LiuK, LiZ, Chen SR. A meta-analysis of prognostic
factors of osteosarcoma. Eur Rev Med Pharmacol Sci.
2020;24:4103-12. DOI: 10.26355/eurrev_202004 20989.

Paediatr Indones, Vol. 62, No. 1, January 2022 * 31



