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A retrospective review

@ CrpssMark

Background: Predictive factors for long-term outcomes in osteosarcoma patients are still
controversial. There is no literature available regarding these factors in a patient population in
a developing country.

Aim and setting: To determine the outcome of treatment of osteosarcoma patients treated at
Groote Schuur Hospital from 1990 to 2012 in terms of locoregional control (LRC), disease-free
survival (DFS) and overall survival (OS) and to determine the value of suggested predictive
factors in this population.

Patients and methods: Retrospective review of all patients diagnosed with and treated for
osteosarcoma at Groote Schuur Hospital between 1990 and 2012, considering OS, DFS and
LRC. This review assesses the significance of suggested predictive factors from other studies,
namely, HIV status, age at diagnosis, site of primary disease, type of chemotherapy used,
response to chemotherapy and type of surgery in terms of OS, DFS and LRC.

Results: Forty-three patients with histologically confirmed osteosarcoma were treated at
Groote Schuur Hospital between 1990 and 2012. Median 5 year OS was 57.8%. On univariate
analysis, the site of disease was the only statistically significant predictive factor for prognosis.

Conclusion: On univariate analysis, patients with axial disease have a worse predicted
prognosis than those with primary disease in their extremities. The clinical behaviour and
long-term outcome after treatment of these patients with osteosarcoma are similar to that seen
internationally.

Introduction

Osteosarcomas are uncommon tumours, but they are the commonest primary bone tumour diagnosed,
with a bimodal age distribution. A peak incidence occurs in childhood and adolescence and another
peak occurs in elderly patients.! The majority of osteosarcomas are found in the long bones of the
extremities, but they can also be found in the axial skeleton and extraskeletally.? Since the advent of
adjuvant chemotherapy in the mid-1970s and more recently of neoadjuvant chemotherapy, there has
been an improved overall survival (OS) seen in these patients. Since the 1980s, international data
suggests 5-year OS rates of between 60% and 70% in patients with non-metastatic osteosarcoma of the
extremities.’ Standard of care for osteosarcoma at present includes multi-drug chemotherapy followed
by surgery and adjuvant chemotherapy. Radiotherapy is only used for irresectable or incompletely
resected disease.? Many studies have looked at predictive factors for prognosis, but the results remain
conflicted. The suggested factors include: age at diagnosis, site of primary disease, type of surgery and
response to neoadjuvant chemotherapy.*>%7#° Very little is available in the literature on HIV status and
its effect on long-term outcomes in these patients.'

We do not have accurate data on the long-term outcome of osteosarcoma patients in South Africa
and no data has previously been collected locally regarding predictive factors for prognosis.

We aimed to collect South African demographic data on osteosarcoma, including predictive
factors. Furthermore, we aimed to establish whether our patients have similar characteristics to
the available international data.

Research methods and design

The study is a retrospective review of the records of osteosarcoma patients at Groote Schuur
Hospital who underwent treatment between 1 January 1990 and 31 December 2012.
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All osteosarcoma patients treated at Groote Schuur Hospital
between 1990 and 2012 were included in the study.

Eligible patient records were identified using the electronic
patient registry at Groote Schuur Hospital. A total of 42
patients were included in the initial analysis, but 5 were
excluded because of defaulting any treatment other than
their initial visit, leaving the remaining 37 patients as the
patient population included in this case series. Of note,
patients under 13 years of age were not included in this
retrospective review, as they were treated at the children’s
hospital and not at Groote Schuur Hospital.

Patient demographics, treatment and follow-up data were
collected and this included: age at diagnosis, race, gender, HIV
status at diagnosis, date of diagnosis, site of primary tumour,
metastatic status, chemotherapy received, date of surgery, type
of surgery and histologic response to chemotherapy. Tumour
necrosis of 90% or more was used as the cut-off value, based on
the Huvos grading system to assess the pathological response
to chemotherapy? The primary tumour size was not
documented and could not be reliably documented. Other
data collected included follow-up imaging and date of
development of recurrence or metastases.

The primary endpoint of the study was to determine the
outcome of treatment of osteosarcoma patients treated at
Groote Schuur Hospital from 1990 to 2012 in terms of
locoregional control (LRC), disease-free survival (DFS) and
OS and to determine the value of suggested predictive factors
in this population.

Data analysis

OS (defined in this review as time of diagnosis to time of
death), LRC and DFS (both defined as the time from surgery
to either local recurrence or diagnosis of metastases) were
determined. These data were depicted on Kaplan-Meier
curves. The patients lost to follow-up and those who survived
without disease recurrence were censored. To compare
groups, the log-rank test was used, with values less than
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p = 0.05 being considered statistically significant. The data
from each predictive factor were analysed according to the
above stated methods. Only univariate analysis was
performed because of small patient numbers.

Ethical consideration

The Human Research Ethics Committee of the University of
Cape Town approved the conduct of this study (HREC/REF
413/2014).

Results

The number of patients included in this case series was 37.
Metastatic disease at presentation was present in eight
(21.6%) patients. Inoperable non-metastatic disease was
present in four (10.8%) patients at presentation. Twenty-five
(67.5%) patients were treated with radical intent.

The 5-year OS for the total population (» = 37) was 57.8%
(95% CI 31.7% — 76.9%), with the median OS not yet reached
at the time of analysis. The 5-year LRC rate (n = 25) was 75.8%
(95% CI50.5% — 89.3%) (Figure 1).

The 5-year disease-free-survival (n = 25) was 48.165% (95% CI
25.2% — 67.9%).

Patient characteristics

The demographic data of the study population is included in
Table 1. At presentation 30 (81%) patients were performance
status 1, 2(5%) patients were performance status 2 and 1
patient was performance status 3—4. For four patients,
performance status was not documented. The median time of
follow-up for the patient population was 39 months.

HIV status

Of the four patients who were HIV positive at diagnosis, two
had irresectable pulmonary metastatic disease upfront and
received palliative chemotherapy, another one developed
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Recurrent or metastatic disease was detected on imaging and clinical examination. No histological confirmation was obtained in the majority of cases.

FIGURE 1: Kaplan-Meier survival curves for total population: LRC and OS (includes error bars which indicates small patient numbers leading to a large difference between

results) in non-metastatic patients.
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TABLE 1: Demographic data of study population.
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Variable n Value Percentage (%) Range Median Mean Ratio
Gender - - - -

Male n=20 1.18:1
Female n=17

Age - - -
Male 14-58 years 23 years 28 years

Female 13-85 years 21 years 26 years

Total population 13-85 years 23 years 27 years

Race
African n=11 29.7
Caucasian n=12 324
Coloured n=14 37.8
HIV status at presentation
Positive n=4 11.0
Negative n=11 30.0
Unknown n=22 59.0
Metastatic disease at presentation
Yes n=8 21.6
No n=25 67.5
No, but inoperable primary n=4 10.8
Site of primary disease
Trunk n=4 10.8
Pelvis n=2 5.4
Upper long bones n=5 135
Lower long bones n=14 40.0
Lower short bones n=12 324
Histology
Conventional subtype n=15 54.0
Osteoblastic n=8 40.5
Chondroblastic n=5 5.0
Fibroblastic n=1
Telangiectatic n=1
Surface osteosarcomas n=2
Periosteal n=1
Parosteal n=1
Osteosarcoma, NOS n=20
Type of surgery performed
Amputation n=13 35.0
Limb sparing surgery n=16 43.0
Unknown or no surgery n=8 216

NOS, not yet specified.

severe neutropenic sepsis on second line chemotherapy and
opted to discontinue treatment and one patient was well
when lost to follow-up.

Site of primary disease

The patients who had primary disease in the axial skeleton did
worse than patients who had primary disease in the extremities.
This was statistically significant for LRC, DFS and OS. Due to
limited patient numbers in this cohort of patients, the 5-year
survival rates according to the site of a patient’s disease could
only be commented on for the patients with pelvic and
extremity primary site of disease. At 5 years, 0% of patients
with pelvic primaries were alive, 75% of the patients with
upper long bone primary disease, 70% of patients with lower
short bone primary disease and 90% of patients with lower
long bone primary disease. Patients with their primary tumour
in the pelvis had a median OS of 17 months, those with a
primary elsewhere in the trunk, 25.5 months and those with
their primary in the lower limb short bones (defined as the
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tibia, the fibula and bones of the ankle and foot) had a median
OS of 57 months. The patients who had primary tumours in
the upper limb extremities (in this case series only in the
humerus) or in the lower limb long bones (including the femur
only) therefore had the best median OS which in this study
had not yet been reached at the time of analysis (p = 0.0261).
These results are reflected in the DFS and LRC where patients
who had axial primaries had worse long-term outcomes in
comparison to patients with an extremity primary.

Chemotherapy and response to chemotherapy

The majority of patients received multimodality treatment
(see Figure 2). Patients who were deemed non-metastatic at
presentation either received neoadjuvant chemotherapy
followed by surgery and adjuvant chemotherapy or they
had surgery prior to presentation to the Department of
Radiation Oncology and received adjuvant chemotherapy.
The majority of patients received a dual-drug chemotherapy
regime of cisplatin 100 mg/m? D1 and adriamycin 25 mg/m?
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Patient selection:

(n=42)

Patients were identified from the electronic patient registry at
Groote Schuur Hospital for the period Jan 1990 — Dec 2012

Defaulted
treatment (n = 5)

Patient population included in
case series (n = 37)

Localised disease

(n=29)

Metastatic disease at presentation

(n=8)
Resectable and patients underwent Unresectable or no surgery
surgery (n = 29) (n=8)
No chemotherapy
No chemotherapy Chemotherapy Unresectable, Resectable but (n=0)
(n=3) (n =26) inoperable or truncal patient did not have surgery
disease (n = 6) (n=2)
Chemotherapy
(n=2)
No chemotherapy Chemotherapy
(n=0) (n=6)

FIGURE 2: Flow diagram depicting patient identification, presentation and treatment.

D1-3. Of the 37 patients analysed, 34 patients received
chemotherapy. Twenty-six patients received cisplatin—
adriamycin neoadjuvantly, seven patients received adjuvant
chemotherapy only and one patient received high dose
methotrexate (HDMTX) alternating with cisplatin and
adriamycin. All long-term outcome results obtained from
this analysis were not statistically significant and were
difficult to interpret, because of the small patient numbers
and the diversity of chemotherapy regimens used.

In terms of histological response to chemotherapy, 19 patients
had their response assessed after receiving three cycles of
neoadjuvant cisplatin—adriamycin; 21% of patients had a good
response, with necrosis > 90% and 79% had a poor response,
with necrosis < 90%. Amongst the patients who had a poor
response, 1 was lost to follow-up post-surgery, 10 completed
another two cycles of the cisplatin-adriamycin regimen
followed by a change in chemotherapy with two cycles high
dose methotrexate. Four patients completed another three
cycles of the cisplatin-adriamycin regimen and did not
change chemotherapy. Long-term outcome results for poorly
responding patients whose chemotherapy regimens were
changed, was not statistically significant: the median LRC time
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was not yet reached at the time of analysis for both groups
(p=0.8203) and the median DFS for the chemotherapy changed
arm was 72.5 months versus 41.5 months for the chemotherapy
unchanged arm (p = 0.8064). The median OS was not reached
at the time of analysis for both arms (p = 0.8268).

Discussion

According to the SEER Program, osteosarcomas present with
a bimodal age distribution, with a peak between 15 and
25 years of age and another later in life (> 60 years).! This
patient population had the highest incidence in patients
younger than 25 years, in the 13-25-year age group (see
Table 1). There was one patient over the age of 60 years. A
specific analysis including age at diagnosis as a potential
predictive factor was therefore not included in this article.
The most common histological subtype of osteosarcoma
diagnosed (90% of patients), according to the World Health
Organization, is the conventional subtype."! However, the
majority of patients were not sub-classified on initial histology
report and have therefore been included in the series as
‘osteosarcoma not otherwise specified” (Osteosarcoma, NOS).
We have not included a discussion on stage of disease at
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diagnosis, as patients were classified as ‘non-metastatic’
versus ‘metastatic” and ‘operable’ versus ‘irresectable’.

The 5-year OS rates were similar to patients in international
studies that received the two-drug regimen of cisplatin
and adriamycin.”? The 5-year LRC rate amongst our patients
was high compared to the disease-free and OS rates and
this could be attributed to a higher amputation rate than
seen internationally. The higher amputation rate may indicate
a higher proportion of patients presenting with locally
advanced disease.

According to international data, the 5-year DFS and OS
rates are not very different, reflecting that second line
therapies are not generally found to be effective.*”® In this
study, a combination of ifosfamide and etoposide is used
at recurrence. In this series, a difference was shown
between the DFS and the OS which would indicate successful
salvage treatment. However, it is worth noting that this
series includes a small group of three patients who had
indeterminate lung nodules at diagnosis which were
assumed to be metastases.

Most of the patients included in this case series received three
cycles of neo-adjuvant cisplatin-adriamycin, followed by
either another three cycles of cisplatin-adriamycin after
surgery or in the case of some of the younger poor responders,
two cycles of cisplatin—adriamycin followed by two cycles
of high dose methotrexate. In the poorly responding patients
(n = 15), with necrosis < 90%, there was no statistically
significant difference in the long-term outcome of patients
who changed regimen when compared to patients who
continued with their chemotherapy unchanged. This has
been shown in international literature too. Historically, it
was thought that there might be some benefit, in changing
chemotherapy  post-operatively in younger poorly
responding patients (< 40 years). However, in the recent
results presented at EMSOS of the phase III randomised-
controlled trial, EURAMOS]I, results indicate that there is no
benefit to changing the chemotherapy regimen in poorly
responding patients and that it may be more toxic to do so. It
is worth noting that, unlike our patients who were treated
with cisplatin and adriamycin alone upfront, all patients in
this trial received methotrexate, cisplatin and adriamycin
with or without interferon.”™

The site of primary disease varies in different age groups.
This was not apparent in our patient population, probably
because of our limited number of patients and the fact that
the majority of our patients were in the < 25 year old age
group. It has been shown that patients with their primary
disease in the short bones of the upper limbs have the best
prognosis, followed by disease of the other bones of the
extremities."”" This is reflected in our results.

Patients who had limb sparing surgery had a more favourable
long-term outcome when compared to patients who had
amputations. However, there is a selection bias in this patient
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population because of large and locally advanced tumours
preferentially  requiring amputation. Patients with
neurovascular involvement, rapidly growing tumours on
neoadjuvant chemotherapy and skin involvement by tumour
are not good candidates for limb sparing surgery. The number
of limb sparing surgeries compared to amputations varies
from centre to centre as better imaging and greater surgical
expertise is required to perform the former.

Higher rates of limb sparing surgery are possible with
timeous referral of patients. The rate of limb sparing surgery
in the Western Cape is approximately 82%. This correlates
favourably with international figures.”®

There is very limited data available on the effect of HIV
status on prevalence and outcome in osteosarcoma. The data
we collected were not complete for our entire case series,
but we had the results of 18 patients, which is more than has
been described in the literature to date. In South Africa,
there is a national prevalence of HIV infection in adults of
approximately 10.6%, which is consistent with our patient
population.’” Despite a trend towards HIV positive patients
doing worse, there was no statistically significant difference
in long-term outcome in the HIV positive or negative groups
in our retrospective audit. Further research is required to
determine an accurate relationship between osteosarcoma
and HIV infection, as our patient numbers were small.

Conclusion

Osteosarcoma is a relatively rare cancer in which treatment
has not changed significantly over the past 30 years. In our
local setting, long-term outcome correlates with that found in
the international literature. The site of a patient’s primary
disease has been found to be a significant predictive factor for
OS overall and DFS in all patients. Further research needs
to be conducted into other predictive factors as the patient
numbers in our case series were limited. This case series is
also a retrospective review in a single institution, which may
have contributed to bias in the patients’ results.
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