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ABSTRACT

Background. Health-related quality of life (QolL) has been
validated as a prognostic factor for cancer patients; however,
to be used in routine practice, QoL scores must be di-
chotomized. Cutoff points are usually based on arbitrary
percentile values. We aimed to identify optimal cutoff points
for six QoL scales and to quantify their added utility in the
performance of four prognostic classifications in patients with
hepatocellular carcinoma (HCC).

Methods. We reanalyzed data of 271 patients with advanced
HCC recruited between July 2002 and October 2003 from 79
institutions in France in the CHOC trial, designed to assess
the efficacy of long-acting octreotide. QoL was assessed with
the European Organization for Research and Treatment
of Cancer Quality of Life Questionnaire-Core 30 (QLQ-C30).
The scores ranged from O to 100. Identification of op-
timal cutoff points was based on the method of Faraggi

and Simon [Stat Med 1996;15:2203-2213]. Improvement
in the performance of prognostic classifications was studied
with Harrell's C-index, the net reclassification improve-
ment (NRI), and integrated discrimination improvement
(ID1).

Results. We found that optimal cutoff points were 50 for global
health, 58.33 for physical functioning, 66.67 for role function-
ing, 66.67 for fatigue, 0 for dyspnea, and 33.33 for diarrhea.The
addition of QoL and clinical factors improved the performance
of all four prognostic classifications, with improvement in the
range of 0.02—0.09 for the C-index, 0.24—0.78 for 3-month NRI,
and 0.02-0.10 for IDI.

Conclusion. These cutoff values for QoL scales can be useful to
identify HCC patients with very poor prognosis and thus
improve design of clinical trials and treatment adjustment for
these patients. The Oncologist 2015;20:62-71

Implications for Practice: Since the addition of quality of life (QoL) scores improves the accuracy of overall survival estimation, our
cutoff values facilitate incorporation of these QoL scores in clinical decision-making alone or in combination with other clinical and
laboratory variables. Forexample, a fatigue score >66.67 or a physical functioning score <<58.33 should be consideredin the choice
of treatment. These cutoff values could also facilitate screening of patients who require management of a particular aspect of their
quality of life in addition to management of their cancer. Cutoffs can also be used as inclusion/exclusion criteria or as a stratification
factor in randomized clinical trials to improve study design.

INTRODUCTION

Primary liver cancer is the sixth most common cancer and the
third most fatal cancer in the world [1]. Hepatocellular
carcinoma (HCC) accounts for 90% of all primary liver cancers,
andonly ~30% [2] of newly diagnosed HCC patients are eligible
for curative treatment (liver transplantation, liver resection,

or radiofrequency ablation). Patients with intermediate HCC
receive transcatheter arterial chemoembolization, whereas the
standard of care for patients with advanced HCC is sorafenib.
Prognostic value of health-related quality of life (QoL) has
already been validated for palliative HCC patients [3—-5] and for
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other cancer types [6]. Quality of life is often assessed with a
guestionnaire comprising several items. The patient’ re-
sponsetoallitemsisconverted to domain-specific scores that
can be considered quantitative continuous variables.

It is well known that the use of continuous variables is
statistically preferable to the use of categorized variables in
prognostic studies [7]. To be used easily in routine staging, QoL
measures must be subdivided into more discrete categories.
Like other laboratory parameters included in HCC prognostic
indices (e.g., albumin, bilirubin, a-fetoprotein), physicians
usually based their decisions on a binary normal/abnormal
assessment: to treat versus not to treat. Median, percentiles,
or other arbitrary values have been selected as cutoffs for
dichotomization into good or poor prognosis in the majority
of studies [8]. Other commonly used methods are visual in-
spection of scatter plots [9, 10] and systematic search for the
cut point associated with a minimum X2 p value [9, 10]. These
less rigorous methods of categorization resulted in marked
heterogeneity of cut points in the medical literature. An
example of this possible heterogeneity in cutoff points was
illustrated in Altman’s prognostic study [11] in breast cancer, in
which he found 19 different cut points for S-phase (phase of the
cell cycle in which DNA replication occurs).

Dichotomization of QoL scales could also facilitate their use
when defining eligibility criteria or stratification factors for
studies of new treatments. Another way of using QoL scales
would be to add them to existing prognostic systems for
HCC patients: Cancer of the Liver Italian Program (CLIP) [12],
Barcelona Clinic Liver Cancer (BCLC) [13], Groupe d’Etude et
de Traitement du Carcinome Hépatocellulaire (GRETCH) [14],
and Bonnetain and Barbare prognostic index (BoBar) [15]. The
first three staging systems were originally developed for all
HCC patients, and their limits for prognostic assessment in
advanced HCC patients (corresponding to the BCLC class-C)
have been underscored [16, 17]. Consequently, no consensus
has been reached concerning the best prognostic system to be
used for advanced HCC [17]. Adding QoL scales to existing
prognostic indices could improve the physician’s management
of the patient’s disease and could allow the patient’s
perception of health to be taken into account to achieve
stratified therapy. Because the above-listed prognostic
systems were built with categorized variables, QoL scales
need to be dichotomized before being included in these
prognostic classifications. This simplified interpretation of QoL
can be achieved only through loss of information because
values close to the cutoff point but in opposite directions are
treated as equally different as the minimum and maximum
values of the continuous variable. Furthermore, a cutoff point
equal tothe medianvalue (which is not necessarily the optimal
cutoff point) is equivalent to losing one-third of the data,
resulting in loss of statistical power [7].

To limit this loss of power, we propose the following
strategies. First, determine the optimal cut points (if they exist)
using the method described by Faraggi and Simon [18] for the
six most statistically significant European Organization for
Research and Treatment of Cancer (EORTC) Quality of Life
Questionnaire-Core 30 (QLQ-C30) scales (when these scales
were treated as continuous variables) for overall survival
prediction in a population of patients with palliative HCC:
global health, physical functioning, role functioning, fatigue,
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dyspnea and diarrhea [3]. The existence of an optimal cut
point must be interpreted as a point that divides the data
into two homogeneous groups with respect to overall
survival [10]. We expected Faraggi and Simon’s method to
be efficient because the authors, in their simulation, showed
that their method was almost unbiased when the relative risk
was <1.5 and provided an underestimation of only 5% when
the relative risk was >1.5. This method also gave a satisfac-
tory type | error under the null hypothesis and had good
power for large relative risk, as expected for two different
prognostic groups. To our knowledge, this methodology has
never been used for cut-off determination in QoL studies.

The second strategy is to evaluate how these optimally
selected QoL scales and other clinical factors could be used to
improve the performance of prognostic systems.

PATIENTS AND METHODS

Patients

This prognostic study was conducted in parallel with the CHOC
trial. The CHOC trial included 271 patients with HCC in
a palliative setting between July 2002 and October 2003 from
79 centers in France. The phase Ill CHOC trial was designed to
demonstrate the efficacy of long-acting octreotide for the
treatment of advanced hepatocellular carcinoma. The nega-
tiveresults of thistrial have been published previously [19].The
protocol was reviewed and approved by the ethics review
committee of Région Picardie, France (May 16, 2002). All
patients provided written informed consent, and the study was
conducted in accordance with the ethical guidelines of the
Declaration of Helsinki. QoL data and associated patient
characteristics are detailed in a previous publication [3].

Health-Related Quality-of-Life Tool
QoL was self-completed by the patient during the 2 weeks prior
to randomization, using the European Organization for Research
and Treatment of Cancer QLQ-C30 [3, 20]. Details for the QLQ-
C30 scales and their scoring can be found in our previous
publication [3]. The response for each scale of a particular di-
mension was transformed into a score between 0 and 100 [21].
The present study focused on six QLQ-C30 scales: global
health, physical functioning, role functioning, fatigue, dysp-
nea, and diarrhea. These scales were the most significantly
associated with overall survival using both univariate and
multivariate Cox models [3]. For fatigue, dyspnea, and diarrhea,
100 was the worst score, whereas for global health, physical
functioning, and role functioning, 100 was the best score.

Definition of the Prognostic Classification
The four prognostic classifications used in the present study
(CLIP, BCLC, GRETCH, and BoBar) are defined in Table 1.

Statistical Methods
Methods for descriptive statistics of our population were
described in our previous publication [3]. Overall survival was
defined as the time from randomization to death (regardless of
the cause) or last follow-up (censored data).

All randomized patients with complete baseline QoL data
were included in the statistical analysis and constituted
a modified intention-to-treat population.
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Table 1. Definition of prognostic classifications

Quiality-of-Life Cutoff in Hepatocellular Carcinoma

Instrument Scores
Okuda 0 1
Presence of ascites No Yes
Tumor size (>50%) No Yes
Bilirubin No Yes
(>50 wmol/L)
Albumin No Yes
(>30g/L)
CLIP 0 1 2
Child-Pugh A B C
Tumor morphology Uninodular  multiinodular Massive or
and and extension >50%
extension extension
=50% =50%
AFP No Yes
(>400 ng/d)
Portal vein No Yes
thrombosis
BCLC Al A2 A3 Ad B C D
WHO PS 0 0 0 0 0 1-2 3-4
Tumor stage Single Single Single 3 tumors Multinodular  Vascular Any
<3cm invasion
or extrahepatic
spread
Okuda | | | 1=l 1=l 1=l ]
Liver functional No portal Portal Portal Child-Pugh  Child-Pugh Child-Pugh Child-Pugh
status hypertension hypertension hypertension A-B A-B A-B C
and normal and normal and abnormal
bilirubin bilirubin bilirubin
GRETCH 0 1 2 3
Bilirubin No Yes
(=50 wmol/L)
Alkaline No Yes
phosphatase®
AFP No Yes
(=35 ug/L)
Portal vein No Yes
thrombosis
Karnofsky (<80%) No Yes
BoBar 0 1 2
Non-small cell HCC  No Yes
Portal vein No Yes
thrombosis
Metastasis No Yes
WHO PS 0 1 2-3
Jaundice No Yes
Ascites No Yes
AFP No Yes
(>200 ug/L)
Alkaline No Yes
phosphatase®

Okuda: stage, 0; stage I, 1-2; stage I, 3—4. CLIP: stage |, 0; stage I, 1-2; stage lll, 3—5. BCLC: stage A-D. GRETCH: A, 0; B, 1-5; C, 6—11. BoBar: Low risk, 0-3;
intermediate risk, 4—6; high risk, 7-10.
#More than twice the upper limit of normal.
Abbreviations; AFP, a-fetoprotein; BCLC, Barcelona Clinic Liver Cancer; BoBar, Bonnetain and Barbare prognostic index; CLIP, Cancer of the Liver Italian Program;
GRETCH, Groupe d’Etude et de Traitement du Carcinome Hépatocellulaire; HCC, hepatocellular carcinoma; WHO PS, World Health Organization performance status.
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Before describing the methods used to determine cut
points, the set of potential cut points for each QoL scale was
selected as follows [9]. All possible values of the QoL scale were
selected. Values of the QoL scale below and above its 20th and
80th percentiles, respectively, were removed to avoid amarked
disequilibrium between the two groups. Foreach value 0 of the
QoL scale between the 20th and the 80th percentile, the
shortest time at which 80% of the patients had died (Tgg[6])
was determined. The 6/Tgy(0) curve was plotted. The mono-
tonicity of the curve was studied, and relevant cut points were
selected by avoiding redundant cut points corresponding to
a constant portion of the curve.

Faraggi and Simon’s method [18] is a twofold cross-
validation consisting of partitioning the overall sample into
learning and validation subsamples. An optimal cut point is
determined for each subsample by using the minimum p value
approach (the value associated with the maximal log-rank
statistic or, equivalently, the minimum p value), and each
patient was classified according to the cut point of the
subsample to which the patient did not belong. The final cut
point was the value (among all possible cut points) that
minimized the p value in the overall sample, using a stratified
log-rank test with subsample as the stratum. Stability of the
cut points was studied with 500 bootstrap replications. The
recommended cut point was the most frequent one across
500 bootstrap replications [22]. Confidence intervals (Cls) for
cut points were based on percentiles of the distribution.

Once an optimal cut point was selected, the log-hazard
ratio and its 95% Cl were computed using the method
described by Hollander et al. [23].

In view of the possible multicollinearity problem for global
health reported by Van Steen et al. [24] and the difficulty of
resolving this problem (in the case of prognostic value) to
improve outcome, the other five dichotomized QoL scales and
clinical and laboratory variables were selected for improve-
ment of the prognostic classification using a multivariable Cox
proportional hazards model with a backward elimination
procedure (the prognostic classification was imposed in the
model). Improvement of the performance of prognostic
classifications was evaluated by Harrell’s C-index (C-index)
[25], category-less net reclassification improvement (NRI)
[26] and integrated discrimination improvement (IDI)
[27]. The last two statistics were computed at 3, 6, and 12
months. As stated by Pencina et al. [26], NRI “quantifies the
correctness of upward and downward reclassification or
movement of predicted probabilities as a result of adding
a new marker.” IDI quantifies the improvement in the sen-
sitivity to predict mortality (without sacrificing specificity),
whereas C-index evaluates the discriminative ability of a
model and ranges from 0.5 (no discrimination) to 1 (perfect
discrimination).

The construction of a modified prognostic index was based
on linear transformation (the regression coefficients were
divided by the smallest one), and patients were arbitrarily
divided into three risk groups.

Survival curves were constructed using the Kaplan-Meier
method [28].

All statistical analyses were carried out using the open-
source R.2.12.0software. IDland NRIwere computed using the
survIDINRI library.
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Figure 1. Results of determination of optimal cut points for the
Quality of Life Questionnaire-Core 30 (QLQ-C30) role functioning
scale. (A): Scatter plot of predictive time to observe 20% of
survivors as a function of role-functioning score. (B): Frequency
with which the learning and validation samples found the same
cutoff for the six quality-of-life scales (500 bootstrap replications).
(C): The log-hazard ratio and 95% confidence interval ranks after
500 bootstrap replications for role-functioning score.
Abbreviation: HR, hazard ratio.
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Quiality-of-Life Cutoff in Hepatocellular Carcinoma

Table 2. Results and frequency of optimal cut point determination

QLQ-C30 QoL scales Cutoff (95% Cl)

Frequency HR (95% Cl); values compared

Frequency of identical cutoff between
learning and validation sample

Global health 50 (50-83.33) 226/500
Physical functioning 58.33 (58.33-66.67) 436/500

Role functioning 66.67 (50—66.67) 418/500

Fatigue 66.67 (16.67-66.67) 303/500
Diarrhea 33.33 (0-33.33) 356/500
Dyspnea 0 (0-66.67) 295/500

1.61 (1.39-1.87); <50 vs. =50
1.51 (1.42-1.59); <58.33 vs. =58.33 355/500
1.76 (1.31-2.36); <66.67 vs. =66.67 326/500
2.09 (1.83-2.39); >66.67 vs. <66.67 116/500
1.62 (1.38-1.90); >33.33 vs. =33.33 188/500
1.48 (1.27-1.73); >0vs. 0

19/500

139/500

The method of Faraggi and Simon [18] was used.

Abbreviations; Cl, confidence interval; HR, hazard ratio; QoL, quality of life.

RESULTS

Patient Characteristics

Baseline QoL scores for the six scales were available for 214
(79%) of the 271 patients. More information about patient
characteristics is available in our previous study [3].

Cut-Point Definition

Role Functioning
The median role-functioning score was 83 (range: 0—100).
Figure 1A shows the Kaplan-Meier predictive failure time at
which 80% of patients died as afunction of the role-functioning
scale. The choice of potential cut points was 50 and 66.67.
Results of optimal cut points and the corresponding hazard
ratios are summarized in Table 2. The most frequently selected
cut point across 500 bootstrap replications (418 of 500) was
66.67 (95% Cl: 50-66.67), and the rank of log-hazard ratios are
shown in Figure 1C. The learning and validation subsamples
found the same cut points 326 times out of 500 bootstrap
replications, as shown in Figure 1B. The corresponding hazard
ratio was 1.76 (95% Cl: 1.31-2.36).

Results for cutoff determination for the other five QLQ-C30
scales are summarized in Table 2 and Figure 1B.

Revised Prognostic Classifications
Performance of the various prognostic classifications is shown
in Table 3.

This section describes how the optimally dichotomized
QoL scales and other clinical factors can be added to well-
established prognostic systems. Modified prognostic indices
are presented in Table 4.

BCLC

The C-index was 0.57 (95% Cl: 0.53—-0.60) for the BCLC score
with four categories. Because categories A and B tended to
have a similar survival rates in our palliative population, these
two categories were pooled before analyzing the improve-
ment of performance; after pooling, the C-index remained
unchanged (0.57; 95% Cl: 0.53-0.60). The modified BCLC score
is defined in Table 4 with a 9% increase in C-index (from 0.57 to
0.66; 95% Cl: 0.62—0.69); this gain in discrimination of the
prognostic groups is illustrated in Figure 2A and 2B. The 3-
month NRIand IDIwere0.78(95% Cl:0.40-1.06) and 0.10 (95%
Cl:0.05-0.15), respectively. Results for 6-month and 12-month
NRI and IDI are summarized in Table 3.

©AlphaMed Press 2015

CcLIp

The new CLIP score integrating the optimally dichotomized
QoL scoreis defined in Table 4, with a 3% gain for C-index (from
0.62 for original CLIP to 0.65; 95% Cl: 0.61-0.69). The
improvement in separation of prognostic groups was also
assessed in terms of NRIs and IDIs (Table 3), as illustrated in
Figure 3A and 3B.

BoBar
The improvement of performance for the modified BoBar
(Table 4) was limited in terms of C-index (2%), NRls, and IDIs
(Table 3), as illustrated by supplemental online Figure 1A
and 1B.

GRETCH

An absolute 5% improvement of C-index (from 0.59 to 0.64;

95% Cl: 0.60-0.67) was observed for the modified GRETCH

(Table 4) prognostic system compared with GRETCH alone.
Survival curves for the original and modified GRETCH are

shown in supplemental online Figure 2A and 2B.

DiIscusSION
This study established cut points for the six most important
QoL scales in terms of overall survival prognosis.

Patients could be divided into two homogeneous prog-
nostic groups using cut points of 50 for global health, 66.67 for
role functioning, 58.33 for physical functioning, 66.67 for
fatigue, O for dyspnea, and 33.33 for diarrhea.

Although the extremely low cutoff value for dyspnea may
be related to the low frequency of dyspnea symptoms, our
results suggested that the presence of dyspnea has
prognostic significance and should be closely monitored by
the medical team; appropriate actions should be taken
according to the severity of the dyspnea. This finding meant
that any moderate or severe dyspnea should be managed
appropriately in patients with advanced hepatocellular
carcinoma, although dyspnea was not identified as a prog-
nostic factor on multivariate Cox analysis, suggesting that
the presence of dyspnea may be a consequence of a clinical
or laboratory factor already present in the prognostic
classification.

These cut points can be easily used to define eligibility
criteria and stratification factors or as binary endpoints for
future trials including palliative HCC patients.
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Table 3. Performance of the prognostic classifications with quality-of-life scales treated as continuous or dichotomized variables

Original and revised prognostic classifications C-index (95% CI) NRI (95% Cl)

IDI (95% CI)

Crude prognostic classifications
BCLC
CLIP
BoBar
GRETCH

0.57 (0.53-0.60)
0.62 (0.59-0.65)
0.63 (0.60-0.67)
0.59 (0.56-0.62)

Improvement of prognostic classifications with continuous variables

BCLC
Edema (2.47 [1.58-3.87])

Portal vein thrombosis (2.06 [1.38-3.08])

AFP (1.88 [1.40-2.52])

Alkaline phosphatase (1.56 [1.11-2.21])

Fatigue (1.008 [1.003—-1.013])

Diarrhea (1.006 [1.00-1.011])
CLIP

Edema (2.02 [1.34-3.04])

Hepatomegaly (1.49 [1.01-2.04])

Fatigue (1.010 [1.005-1.015])

Diarrhea (1.007 [1.001-1.012])
BoBar

Dyspnea (1.005 [1.001-1.010])

Diarrhea (1.007 [1.001-1.012])

GRETCH
Edema (2.18 [1.45-3.28])
Fatigue (1.008 [1.003-1.013])
Diarrhea (1.007 [1.001-1.013])

0.68 (0.65-0.72)

0.68 (0.64-0.72)

0.67 (0.63-0.71)

0.66 (0.62-0.70)

3 mo: 0.98 (0.60-1.20)
6 mo: 0.64 (0.32-0.94)
12 mo: 0.60 (0.26-0.92)

3 mo: 0.64 (0.20-1.02)
6 mo: 0.40 (—0.02 to 0.68)
12 mo: 0.40 (—0.02 to 0.60)

3 mo: 0.32 (—0.06 to 0.70)
6 mo: 0.14 (—0.12 to 0.44)
12 mo: 0.26 (0.00-0.64)

3 mo: 0.64 (0.30-0.98)
6 mo: 0.40 (0.00-0.74)
12 mo: 0.40 (0.00-0.64)

Improvement of prognostic classifications optimally dichotomized QoL items and other clinical variables

BCLC
Edema (2.31 [1.49-3.59])

Portal vein thrombosis (2.00 [1.34-2.98])

AFP (1.94 [1.45-2.59])

Alkaline phosphatase (1.62 [1.15-2.28])

Fatigue (1.86 [1.25-2.77])

Diarrhea (1.67 [1.04-2.68])
CLIP

Edema (1.76 [1.18-2.63])

Hepatomegaly (1.44 [1.06-1.94])
Physical functioning (1 0.49 [1.03-2.17])

Fatigue (2.09 [1.39-3.13])

BoBar
Fatigue (1.86 [1.28-2.71])

GRETCH
Edema (2.03 [1.36-3.03])
Fatigue (1.79 [1.19-2.70])
Diarrhea (1.80 [1.10-2.93])

0.66 (0.62-0.69)

0.65 (0.61-0.69)

0.65 (0.61-0.68)

0.64 (0.60-0.67)

3 mo: 0.78 (0.40-1.06)
6 mo: 0.54 (0.28-0.81)
12 mo: 0.62 (0.28-0.86)

Compared with the original CLIP
3 mo: 0.58 (0.28-0.86)

6 mo: 0.32 (0.00-0.58)

12 mo: 0.30 (0.10-0.52)
Compared with CLIP plus PS

3 mo: 0.26 (0.00-0.84)

6 mo: —0.04 (—0.28 to 0.48)

12 mo: —0.12 (—0.32 to 0.54)

3 mo: 0.24 (—0.48 to 0.54)
6 mo: 0.12 (—0.64 to 0.36)
12 mo: 0.22 (—0.88 to 0.48)

3 mo: 0.58 (0.24-1.06)
6 mo: 0.28 (0.02-0.76)
12 mo: 0.38 (0.12-0.72)

3 mo: 0.15 (0.08-0.22)
6 mo: 0.15 (0.08-0.22)
12 mo: 0.14 (0.07-0.20)

3 mo: 0.09 (0.03-0.15)
6 mo: 0.08 (0.02-0.12)
12 mo: 0.05 (0.01-0.10)

3 mo: 0.02 (—0.01 t0 0.07)
6 mo: 0.02 (—0.01 to 0.05)
12 mo: 0.03 (0.00-0.06)

3 mo: 0.09 (0.04-0.16)
6 mo: 0.08 (0.02-0.14)
12 mo: 0.05 (0.01-0.10)

3 mo: 0.10 (0.05-0.15)
6 mo: 0.12 (0.04-0.19)
12 mo: 0.14 (0.06-0.23)

Compared with the original CLIP
3 mo: 0.06 (0.01-0.11)

6 mo: 0.04 (—0.01 to 0.10)

12 mo: 0.04 (0.00-0.09)
Compared with CLIP plus PS

3 mo: 0.06 (0.01-0.11)

6 mo: 0.04 (—0.01 to 0.09)

12 mo: 0.03 (—0.01 to 0.08)

3 mo: 0.02 (—0.01 to 0.06)
6 mo: 0.01 (—0.03 to 0.04)
12 mo: 0.02 (—0.02 to 0.05)

3 mo: 0.06 (0.02-0.13)
6 mo: 0.05 (0.00-0.12)
12 mo: 0.07 (0.01-0.11)

Abbreviations; AFP, a-fetoprotein; BCLC, Barcelona Clinic Liver Cancer; BoBar, Bonnetain and Barbare prognostic index; C-index, Harrell’s C-index; Cl,
confidence interval; CLIP, Cancer of the Liver Italian Program; GRETCH, Groupe d’Etude et de Traitement du Carcinome Hépatocellulaire; IDI, integrated
discrimination improvement; mo, months; NRI, net reclassification index; PS, performance status.
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Table 4. Modified prognostic indices

Quiality-of-Life Cutoff in Hepatocellular Carcinoma

Index 0 point 1 point 2 points 3 points 4 points 5points 6 points 7 points 8 points
Modified CLIP®
CLIP CLIP | CLIP I CLIP 1
Edema No Yes
Hepatomegaly Absence Presence
Fatigue =66.67 >66.67
Physical functioning =58.33 <58.33
Modified BCLC®
BCLC ClassA/B  ClassC Class D Class D
Edema No Yes
Portal vein thrombosis  No Yes
AFP =200 >200
Alkaline phosphatase <N >2N
Fatigue =66.67 >66.67
Diarrhea =33.33 >33.33
Modified BoBar®
BoBar Class | Class Il Class llI
Fatigue =66.67 >66.67
Modified GRETCH®
GRETCH Class A Class B Class C
Edema No Yes
Fatigue =66.67 >66.67
Diarrhea =33.33 >33.33

*The modified CLIP varied from 0 to 22: poor prognosis, 12—22; intermediate prognosis, 8-11; good prognosis, 0—7.

bThe modified BCLC varied from 0 to 13: poor prognosis, 4-13; intermediate prognosis, 2—3; good prognosis, 0-1.

“The modified BoBar varied from 0 to 3: poor prognosis, 2—3; intermediate prognosis, 1; good prognosis, 0.

%The modified GRETCH varied from 0 to 6: poor prognosis, 2—6; intermediate prognosis, 1; good prognosis, 0.

Abbreviations; AFP, a-fetoprotein; BCLC, Barcelona Clinic Liver Cancer; BoBar, Bonnetain and Barbare prognostic index; CLIP, Cancer of the Liver Italian
Program; GRETCH, Groupe d’Etude et de Traitement du Carcinome Hépatocellulaire.

The four prognostic systems most commonly used for HCC
patients could be revised by using these optimally selected
cut points for QoL scales. Almost all revised prognostic
classifications clearly improved the accuracy of overall survival
prediction and each classification (except BoBar) included two
Qol scales. Moreover, the variables added to each prognostic
classification after dichotomization of QoL scales were very
similar to those added when QoL scales were treated as
continuous variables. Furthermore, Harrell’s C-indices did not
vary substantially for all the prognostic systems regardless of
the type of QoL scale analysis (continuous vs. dichotomized)
(Table 3); therefore, our proposed cut points can be considered
optimal in terms of prognosis.

On average, IDI was significantly different from zero,
indicating that inclusion of QoL scales in the prognostic
classification was associated with a more marked improve-
ment of the sensitivity to detect patients likely to die by
a defined time point. IDI was uniformly good for the revised
BCLC and CLIP staging systems (compared with the original
BCLC and CLIP, respectively). On average, a >10% improve-
mentwas observed for the sensitivity to predict death for the
new BCLC, regardless of the time point (3, 6, or 12 months),
whereastheimprovementin sensitivity was ~5% for the new
CLIP. IDI was significantly different from zero (95% CI did not
include zero) at 3 months but not at 6 and 12 months for

©AlphaMed Press 2015

the revised CLIP (compared with CLIP plus World Health
Organization performance status [WHO PS]). This result
highlighted the fact that taking QoL scales into account
could improve identification of patients likely to die within 3
months compared with the CLIP plus WHO PS. In other
words, QoL scales assessed by the patient allow more
accurate detection of the patient’s symptom burden than
the WHO PS completed by the clinician. This result is
concordant with the findings of Efficace et al. [29] regarding
physicians’ underestimation of symptoms for patients with
chronic myeloid leukemia. Quality-of-life scales could be
selected as inclusion or exclusion criteria and as stratification
factors. These staging systems including QoL scales allow the
physician to take into account the patient’s perception of his or
her disease.

The good performance of the revised BCLC was
achieved after adding six new variables, confirming the
limited prognostic value of BCLC alone for advanced HCC
patients [15, 16].

We did not perform a sensitivity analysis because
previous results [3] showed that imputing missing QoL scales
did not significantly change the results of complete case
analysis.

Recently, the European Association for the Study of the
Liver (EASL) and EORTCgroup [16] stated thatin cancer studies,
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Figure 2. Overallsurvival (in months) for good, intermediate, and
poor prognoses according to the original and modified Barcelona
Clinic Liver Cancer (BCLC) prognostic systems. (A): Median survival
was 11.20(95% Cl: 9.57-15.73),6.87 (95% Cl: 5.77-8.73),and 3.93
(95% Cl: 3.70, maximum not available) for good, intermediate, and
poor prognoses, respectively, accordingto the original BCLC index.
(B): Median survival was 13.03 (95% Cl: 10.50-16.47), 8.77 (95%
Cl:6.20-11.10),and 3.4 (95% Cl: 2.8-5.33) for good, intermediate,
and poor prognoses, respectively, according to the modified BCLC
prognostic system.

Abbreviations: C-index, concordance index; Cl, confidence
interval.

Qol is the third most important endpoint in terms of strength
of evidence after overall mortality and cause-specific mortal-
ity. QoL was then ranked above the well-known surrogate
endpoints in oncology: progression-free survival, disease-free
survival, time to treatment failure, and tumor response. These
endpoints are defined with a binary event (presence vs.
absence). A binary definition of QoL, as proposed in this
study, could facilitate the definition of a recommended
targetvalue foragiven QoL scale andits use by investigators
as an endpoint for phase Il and phase Ill trials.

The widely accepted European Organization for Research
and Treatment of Cancer QLQ-C30 questionnaire, translated
into several languages and used in numerous clinical
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Figure 3. Overallsurvival (in months) for good, intermediate, and
poor prognoses according to the original and modified Cancer of
the Liver Italian Program (CLIP) prognostic indices. (A): Median
survival was 18.90 (95% Cl: 7.77, maximum not available), 10.53
(95% Cl: 9.57-12.50), and 4.77 (95% Cl: 3.70-6.50) for good,
intermediate, and poor prognoses, respectively for the original
CLIP index. (B): Median survival was 12.13 (95% Cl: 10.30-16.40),
7.80 (95% Cl: 5.63-1.30), and 3.93 (95% ClI: 3.03-6.50) for good,
intermediate, and poor prognoses, respectively, according to the
modified CLIP index.

Abbreviations: C-index, concordance index; Cl, confidence
interval.

trials in oncology, was used in this study; however,
unfortunately, our study did not include the HCC18 module
for HCC patients, and that constituted a limitation. It would
have been preferable toidentify theindependent prognostic
components of this module, to propose cut points for each
component, and to include them in the revised pro-
gnostic systems. Although internal validity by bootstrapping
was good, our revised prognostic indices need to be pro-
spectively validated in independent cohorts of advanced
HCC patients.

From a statistical point of view, Faraggi and Simon [18]
showed through simulation that their cross-validation method
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controlsthe type | error, avoiding the frequently reported inflation
of type | error in studies designed to detect an optimal cut point.

We believe our study addresses the need to refine the
original BCLC class C [15, 16], corresponding to patients with
advanced HCC, and that our revised BCLC, CLIP, GRETCH, and
BoBar staging systems could be used for these patients.

Our work constitutes a step in the direction of the
recommendations proposed by Gotay et al. [30] to determine
the appropriate scales and cut points for stratification and
eligibility determination. We expect that similar research will
be performed in other types of cancer.

We believe that this dichotomization of QoL scales will
facilitate integration of QoL scales in decision making for the
treatment of patients with advanced HCC patients and use in
future clinical trial planning.

CONCLUSION

The cutoff points for the six QoL scales could be used to
evaluate the well-being of patients with advanced HCC
before starting any treatment because most patients receive
sorafenib, for which the most common adverse effects are
diarrhea and fatigue. Patients with these two symptoms
before treatment should be closely monitored. The cutoff
points could also be used alone (or in revised prognostic
classifications after prospective validation) in the design of
clinical trials to define eligibility criteria or stratification

Quiality-of-Life Cutoff in Hepatocellular Carcinoma
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For Further Reading:
Zhong-Zhe Lin, Chiun Hsu, Fu-Chang Hu et al. Factors Impacting Prognosis Prediction in BCLC Stage C and Child-Pugh Class A
Hepatocellular Carcinoma Patients in Prospective Clinical Trials of Systemic Therapy. The Oncologist 2012;17:970-977.

Abstract:
Background. The purpose of this study was to determine the prognostic significance of clinical factors and staging systems
for survival of hepatocellular carcinoma (HCC) patients who are candidates for therapeutic clinical trials.

Methods. From December 1990 to July 2005, 236 patients with unresectable HCC were enrolled into six published phase Il
trials assessing various therapeutic regimens. Of these, 156 chemotherapy-naive patients with Child-Pugh class A and
Barcelona Clinic Liver Cancer stage C disease were included in this analysis. Twenty-seven relevant clinical characteristics
were analyzed to identify prognostic factors of survival. Beyond these prognosticators, the predictive ability of eight staging
systems (the tumor—node—metastasis, Okuda, Cancer of the Liver Italian Program [CLIP], Chinese University Prognostic
Index, Japanese Integrated Staging, Tokyo, National Taiwan University Risk Estimation, and Advanced Liver Cancer
Prognostic System [ALCPS] score) were compared using the Akaike information criteria.

Results. The median overall survival time was 129 days (95% confidence interval, 111-147 days). Significant predictors of
ashorter overall survival time were an Eastern Cooperative Oncology Group performance status score =2, the presence of
symptoms, ascites, an aspartate transaminase level more than two times the upper limit of normal, and regional lymph node
involvement. The ALCPS and CLIP scores were superior to the other systems for predicting survival.

Conclusions. The prognosis of patients with advanced HCC who are candidates for therapeutic clinical trials is affected by
several factors related to the patient, liver function, and the tumor. The ALCPS and CLIP scores appear to be superior to the
other systems for predicting survival.
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