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In the September issue of Lancet, Mulvenna et al. reported
the results of the QUARTZ trial, a phase 3 randomized
clinical trial between supportive care (SC) only and SC
plus whole-brain radiation therapy (WBRT) for patients
with brain metastases (BMs) from non-small cell lung
cancer (NSCLC), which is not indicated for stereotactic
radiosurgery (SRS). The primary outcome measure
was quality-adjusted life years (QALYs) and the second
outcome measures include overall survival (OS). Mulvenna
et al. found no significant difference in QALYs or OS
between the two arms, and they concluded that “WBRT
provides little additional clinically significant benefit for
this patient group”. Mulvenna er 4/. should be lauded
because the QUARTZ trial was the first sufficiently
powered randomized clinical trial assessing the role of
WBRT in addition to SC. However, we suspect that this
categorical statement might be misleading and does not
represent important findings which are not described in the
report’s abstract. In order to thoroughly consider all of the
important information in that report, we need to read it
carefully step-by-step.

First, we need to consider the reason why no significant
difference in OS or QALYs was observed. Patients with
poor performance status were enrolled in the trial; as
many as 38% of the patients had a KPS <70. As a result,
the median survival time (MST) of each group was as
short as 8 weeks. In practice, physicians would not use any
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treatment routinely except SC for this population. These
patients usually suffer from progressive systemic disease,
which presents a preferential risk of death or poor systemic
status as opposed to intracranial progression. Moreover,
it usually takes several weeks in order for the tumor effect
of WBRT to translate into symptomatic benefit. It is thus
reasonable to consider that in the QUARTZ trial, there
was not enough time left, nor enough surviving patients for
the quality of life (QOL) benefit to manifest. This finding
indicates simply that no routine use of WBRT is necessary
for severely ill patients.

We find a similar example in a series of three RCTs of
WBRT with/without surgery for patients with a single brain
metastasis. In the first trial, published in 1990, Patchell ez 4/.
reported that 48 patients were randomized to WBRT with/
without surgery and the patients who underwent both
surgery and WBRT showed significantly longer survival
compared to the WBRT-only patients (9.2 vs. 3.5 mos,
P<0.01) (1). In the next trial reported by Noordijk et 4/. in
1994, the survival benefit of surgery remained significant
with a P value of 0.04 (10 vs. 6 mos) (2). However, in
the third trial reported by Mintz et 4/. in 1996, the MST
of the surgery + WBRT and WBRT-alone groups was
5.6 and 6.3 mos, respectively, and the difference was no
longer significant (3). This discrepancy is explained by the
larger inclusion of patients with active systemic cancer in
the latter two trials. The patients’ QOL at their terminal
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Table 1 Graded prognostic assessment score and survival in the recent publications

Number of brain

Name of trials
metastases

Designs N

Median survival time (MST)

QUARTZ trial, 2016 (5) SC + WBRT 538

No limitation GPA (3.5-4.0): SC + WBRT, 11.9 mos; SC alone, 7.6 mos; hazard ratio,

1.08 (0.19-6.12). GPA (2.5-3.0): SC + WBRT, 18.4 mos; SC alone, 8.9 mos;
hazard ratio, 1.81 (1.04-2.60). GPA (1.5-2.0): SC + WBRT, 8.1 mos; SC
alone, 8.0 mos; hazard ratio, 1.11 (0.85-1.46). GPA (0.0-1.0): SC + WBRT,
8.7 mos; SC alone, 8.0 mos; hazard ratio, 0.93 (0.72-1.21)

JROSG99-1, 2015 (6) SRS + WBRT 88 1-4

RTOG9508, 2014 (7) WBRT + SRS 252 1-3

DS-GPA (2.5-4.0): SRS + WBRT, 16.7 mos; SRS alone, 10.6 mos (P=0.04).
DS-GPA

(
(0.5-2.0): SRS + WBRT, 4.8 mos; SRS alone, 6.5 mos (P=NS)

DS-GPA (3.5-4.0): WBRT alone, 10.3 mos; WBRT + SRS, 21.0 mos (P=0.05).

DS-GPA (0.0-3.0): WBRT alone, 5.4 mos; WBRT + SRS, 5.0 mos (P=NS)

SC, supportive care; WBRT, whole-brain radiation therapy; GPA, graded prognostic assessment; DS-GPA, diagnosis-specific graded

prognostic assessment.

state declines day by day. Therefore, OS and QOL are
suboptimal endpoints if patients can expect only short
survival.

Second, we feel that it should be emphasized more
strongly that Mulvenna ez 4/. identified factors associated
with better OS after WBRT. Younger age (<60 years) and
number of BMs (>5) were both significantly associated with
improved OS after WBRT. In addition, the use of WBRT
marginally improved the OS for patients with a good KPS
(=70), absence of extracranial metastasis, controlled primary
cancer, or a better graded prognostic assessment (GPA)
score. The diagnosis-specific GPA (DS-GPA) is a prognostic
index proposed by Sperduto er /. in 2012 (4). For the DS-
GPA index, different scoring systems were prepared for six
different primary tumor sites. The significant factors used
for scoring were the KPS, age, the presence of extracranial
metastases, and the number of BMs for NSCLC and small-
cell lung cancer (SCLC); tumor subtype, KPS, and age for
breast cancer; KPS only for gastro-intestinal (GI) cancer;
and KPS and number of BMs for renal cell cancer and
melanoma. A score of 4.0 correlates with the best prognosis,
whereas 0.0 correlates with the worst prognosis. The MSTs
of the NSCLC or SCLC patients with GPA scores of
0.0-1.0, 1.5-2.0, 2.5-3.0 and 3.5-4.0 were 3.0, 5.5, 9.4 and
14.8 months, respectively.

In the QUARTZ trial, the MST of patients with a GPA
2.5-3.0 who received SC + WBRT was 18.4 mos (range,
10.1-23.4 mos) and it was significantly better than the MST
of those who received SC alone (MST 8.9 mos, range,
8.0-12.9) with a hazard ratio (HR) of 1.65 [95% confidence
interval (CI), 1.04-2.60]. No such survival benefit was
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observed in the patients with a GPA of 0.0-1.0 or 1.5-2.0
with an HR of 1.11 (0.85-1.46) or 0.93 (0.72-1.21),
respectively (Table ). The lesson here is that the improved
intracranial control achieved with WBRT would improve
OS in appropriately selected patients. Part of the data
supporting this concept for NSCLC patients comes from
a secondary analysis of the Japanese Radiation Oncology
Study Group (JROSG) 99-1 randomized trial between SRS
alone versus SRS + WBRT for 1 to 4 BMs. In the initial
analysis of 132 patients in 2006, the authors of that report (8)
found no differences in median OS between SRS alone and
SRS + WBRT (8.0 vs. 7.5 mos, respectively) but found that
WBRT significantly decreased local recurrence from 27%
to 11% and distant brain recurrence from 60% to 35%.

In the secondary analysis in 2015, 88 NSCLC BM
patients were extracted from the original JROSG 99-1
trial and post-stratified according to DS-GPA; the analysis
revealed that among the subgroup of 88 patients with
NSCLC and 1-4 BMs (6), the patients with higher DS-
GPA scores (2.5-4.0) had significantly longer median OS
when treated with SRS + WBRT compared with SRS
alone (16.7 vs. 10.6 mos, HR: 1.92, P=0.04), whereas there
was no OS difference among the NSCLC patients with
lower DS-GPA scores (P=0.86). This observation implies
that improved brain control with WBRT, which has been
demonstrated in every SRS + WBRT trial, may translate
into an OS advantage specifically among high DS-GPA
patients because they do not die as rapidly from extracranial
progression.

In this context, we note that Sperduto ez 4/. published
in 2014 the results of a secondary analysis of Radiation
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Therapy Oncology Group (RTOG) 9508, which is an
RCT comparing WBRT alone and WBRT + SRS for
patients with 1 to 3 BMs (9). The initial report showed
that patients had a survival benefit in a post hoc analysis if
they had solitary metastasis (7). In the secondary analysis,
patients were post-stratified according to the DS-GPA.
It is of note that NSCLC became more dominant in the
secondary report (84%) than in the initial report (64%).
Sperduto ez al. found that there was no survival difference
between treatments when they analyzed the overall group;
however, the patients with a DS-GPA of 3.5-4.0 had better
OS when treated with WBRT + SRS (MST 21.0 mos) than
with WBRT alone (MST 10.3 mos, P=0.05) (9). Again,
these observations imply that the dose-intensification could
potentially translate to a survival benefit for patients who
can expect a favorable prognosis and could reinforce the
potential value of WBRT for enhancing survival.

Third, the finding that WBRT provided survival
benefit when the number of BMs was 5 or more should
be considered. In this regard, a recent prospective
observational study of 1,194 patients with 1-10 BMs treated
with SRS alone reported survival results as a function of
the number of lesions: the MSTs were 13.9, 10.8, and
10.8 months for patients with 1, 2-4, and 5-10 BMs,
leading the report’s authors to conclude that SRS alone
is appropriate therapy for patients with 5-10 BMs (10) It
should be noted however that that study set an upper limit
in the total cumulative tumor volume of BMs of <15 cc, and
therefore, the intracranial tumor burden was relatively low
even when the number of BMs was as much as 5-10.

It is now considered that the volume, but not the number,
of metastases may be the driver in determining patients’
survival. One such example is a retrospective study from the
University of Pittsburgh that evaluated the outcomes in 205
patients with >4 BMs who underwent SRS. A multivariate
analysis revealed the total volume of BMs, rather than the
number of metastases, as a significant prognostic factor (11).
Although there was no limitation in the cumulative tumor
volume in the QUARTZ trial, it is natural to consider that
the number of metastases roughly correlates with the total
cumulative tumor volume. Therefore, for this population,
the administration of WBRT reduces the likelihood of
dying from neurologic death.

In conclusion, the QUARTZ trial provided important
information toward the clarification of the role of WBRT for
patients with BMs from NSCLC. For patients who have (I)
a favorable prognosis as determined by GPA; or (II) a large
cumulative tumor burden of BMs (i.e., >5 metastases),
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WBRT should be considered to provide a survival benefit
conferred by intracranial tumor control. However, for
patients expecting only a poor prognosis, the routine use of
WBRT is not appropriate.
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