PAPER 55
Do High- and Low-Risk Pediatric Rhabdomyosarcoma Survival Estimates Equalize 5 Years After Diagnosis?
A Cause-specific Conditional Survival Analysis
Mustafa Hashimi, BS, Christopher R. Halbur, BS, Vanessa R. Webster BS, Trevor R. Gulbrandsen MD, Benjamin J.
Miller MD, MS
University of Iowa Hospitals and Clinics, Department of Orthopedics and Rehabilitation
Background: Conditional survival (CS) describes a patient’s prognosis based on the time a patient has survived
since initial diagnosis. CS provides valuable information on prognosis and how it changes over time. This is
especially important during patient counseling. Rhabdomyosarcoma is the most common soft tissue sarcoma in
childhood, with multiple factors impacting overall survival including age, tumor size, stage, and histology. Although
overall survival of pediatric rhabdomyosarcoma (RMS) has been extensively studied, CS related to RMS has not
been reported.
Questions/Purposes: The purpose of this study was to determine how cause-specific 5-year survival is impacted
based on each additional year of survival. Furthermore, patient specific demographics, tumor characteristics, and
surgical management were collected to determine their impact on CS.
Patients and Methods: A total of 1,997 patients ages 18 years and younger with rhabdomyosarcoma diagnosed
between 2000-2018 were identified through the Surveillance, Epidemiology, and End Results (SEER) database. All
subtypes of rhabdomyosarcoma were included based on ICD-O-3 morphology. Demographics, stage, histology,
grade, size, site, and surgical procedure were collected. Tumor sites were classified as “favorable” in the
head/neck, biliary tract, or genitourinary system, and “unfavorable” at all other sites. Survival for an additional 5
years conditional on a patient having already survived for 0 to 5 years from diagnosis was evaluated with an
actuarial life table analysis. An unpaired, two-tailed t test was used to compare continuous variables.
Results: The overall cause-specific 5-year survival at time of diagnosis was 67.9%. At 1 and 5 years from diagnosis
the estimated 5-year survival increased to 72% and 95.3%, respectively. The baseline 5-year survival was 81.1% for
local/regional disease and 38.4% for metastatic disease. At 1 year from diagnosis, the 5-year survival for metastatic
RMS had no significant improvement from baseline. However, those at the 5-year survival interval had a marked
improvement in survival for an additional 5 years compared to baseline (38.4% vs 90.7%, p<0.001). There were no
significant differences in 5-year survival between grades at diagnosis, 1 year, or 5 years. Survival was lowest in
patients who were ≥10 years old, tumor size >5 cm, alveolar histology, distant metastases, and unfavorable
locations (Table 1). Although these factors portend the worst prognosis at initial diagnosis, they demonstrated the
greatest increase in conditional survival from baseline to 5 years. At 5 years from diagnosis, there was no longer a
difference in 5-year survival between patients ages 10-18 vs. ages 1-9 (p=0.95), and tumors <5 cm vs. >5cm
(p=0.13). A small difference in survival remained between alveolar vs. embryonal histology (p=0.01), distant
disease vs. local/regional (p=0.01), and unfavorable vs. favorable tumor sites (p=0.02) at 5 years from diagnosis
(Figure 1).
Conclusion: 5-year conditional survival for patients with RMS improves with each additional year of survival,
especially for patients with initial high-risk characteristics. This indicates that patients with high-risk characteristics
that survive for 5 years may have similar long-term prognosis as some patients with less severe features. This
conditional survival data provides a valuable resource to counsel patients and direct current and future treatment.

Figure 1. Cause-specific conditional survival of pediatric patients with rhabdomyosarcoma. Each point
represents the percent survival for an additional 5 years, given the patient has already survived 0 to 5 years
after diagnosis. Error sheaths represent 95% confidence interval.

Table 1. Cause-specific 5-year survival of pediatric rhabdomyosarcoma at baseline, conditional on 1 year of
survival, and conditional on 5-years of survival after diagnosis

