
Timing of Concurrent Temozolomide 
Chemoradiotherapy in Glioblastoma Patients 
and Its Impact on Overall Survival: 
A 14-year Multicentre Retrospective Analysis
Brandon Lok Hang CHAN1,2, Arthur Chak Kai LAU1,2,, Carly Sin Ki YEUNG1,2, Peter YM WOO1,2, Stephen YAU2, Tai-Chung 
LAM2,3, Jenny KS PU2,4, Lai-Fung LI2,4, Louisa CY LUI2,5, Danny TM CHAN6, Herbert HF LOONG2,7, Michael WY LEE2,8, 
Rebecca YEUNG2,9, Carol CH KWOK2,5, Siu-Kie AU2, Tze-Ching TAN2, Amanda NC KAN2,10, Tony KT CHAN2,11, Calvin HK 
MAK2,12, Henry KF MAK2,13, Jason MK HO2,14, Ka-Man CHEUNG2,15, Teresa PK TSE11, Sarah SN LAU4, Joyce SW CHOW12, 
Aya EL-HELALI3, Ho-Keung NG16, Wai-Sang POON7

Objectives: 

Maximal safe resection followed by concurrent chemoradiation (CCRT) and adjuvant temozolomide is standard-
of-care first-line treatment for patients with glioblastoma. However, whether there exists an optimal time interval 
between surgery and CCRT remains undetermined. This study aims to examine whether the timing of CCRT 
after surgery improves overall survival (OS).

Results:

Of the 472 patients who satisfied the inclusion criteria, the median resection-to-CCRT interval was 41 days (IQR
33-48). Median OS (mOS) was 17.2 months (IQR 11.4-31.9). Median age at diagnosis was 57 years (range 18-
81). Male: female ratio was 1.6:1. 233 patients (49.4%) had a KPS >80. 167 patients (35.4%) underwent GTR,
240 (50.8%) underwent STR, and 63 (13.8%) had a biopsy. Half of the patient cohort (49.9%, 188/377) had
MGMT-methylated tumours.

RCS analysis revealed an interval with lowest mortality risk between 36-63 days post-resection. Early initiation
of CCRT before this interval (<=35 days; n=161; aHR 1.18; 95% CI 0.96-1.46; mOS 16.3 months) and late
initiation of CCRT after (>63 days; n=21; aHR 1.32; 95%CI 0.84-2.08; mOS 17.9months) were not prognostic of
OS. Subgroup analysis of conventional prognostic factors also did not reveal an association betweenOS and the
resection-to-CCRT interval. The only independent predictors for better OS were a KPS >80 (aHR 0.74; 95%CI:
0.60-0.90) andMGMT-methylated tumours (aHR: 0.50; 95%CI: 0.40-0.61)

Figure 2: Kaplan-Meier curves for early, reference 
and late groups of resection-to-CCRT interval

Conclusion:

Neither early nor late initiation of CCRT within 90 days after glioblastoma resection improves

OS significantly. Preoperative functional performance and MGMT methylation status
continued to be significant predictors for OS.

1Department of Neurosurgery, Kwong Wah Hospital 2Hong Kong Neuro-Oncology Society 3Department of Clinical Oncology, The University of Hong Kong 4Division of Neurosurgery, Department of 
Surgery, Queen Mary Hospital 5Department of Clinical Oncology, Princess Margaret Hospital 6Division of Neurosurgery, Department of Surgery, Prince of Wales Hospital 7Department of Clinical 
Oncology, The Chinese University of Hong Kong 8Department of Neurosurgery, Pamela Youde Nethersole Eastern Hospital 9Department of Clinical Oncology, Pamela Youde Nethersole Eastern 
Hospital 10Department of Anatomical Pathology, Hong Kong Children’s Hospital 11Department of Neurosurgery, Princess Margaret Hospital 12Department of Neurosurgery, Queen Elizabeth Hospital 
13Department of Diagnostic Radiology, The University of Hong Kong 14Department of Neurosurgery, Tuen Mun Hospital 15Department of Clinical Oncology, Queen Elizabeth Hospital 16Department of 
Anatomical and Cellular Pathology, The Chinese University of Hong Kong

Materials and Methods:

Records of all histologically-confirmed glioblastoma patients across all seven Hong Kong neurosurgical units
from2006 to 2020 that received CCRTwithin 90 days after surgery were retrospectively reviewed. Multivariable
Cox models with restricted cubic splines (RCS) were used to analyse the association between resection-to-
CCRT interval and OS. Conventional prognostic factors were analysed a priori, including age, gender,
preoperative Karnofsky performance status (KPS), extent of resection (EOR) and MGMT-methylation status.
Multiple imputation was used to handlemissing data.

Figure 1: Adjusted HRs with resection-to-CCRT 
modelled as a continuous variable with RCS 


