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Abstract

Purpose Using the EORTC Global Health Status (GHS) scale, we aimed to determine minimal clinically important differ-
ences (MCID) in health-related quality of life (HRQOL) changes for older cancer patients with a geriatric risk profile, as
defined by the geriatric 8 (G8) health screening tool, undergoing treatment. Simultaneously, we assessed baseline patient
characteristics prognostic for HRQOL changes.

Methods Our analysis included 1424 (G8 < 14) older patients with cancer scheduled to receive chemotherapy (n=683)
or surgery (n="741). Anchor-based methods, linking the GHS score to clinical indicators, were used to determine MCID
between baseline and follow-up at 3 months. A threshold of 0.2 standard deviation (SD) was used to exclude MCID estimates
too small for interpretation. Logistic regressions analysed baseline patient characteristics prognostic for HRQOL changes.
Results The 15-item Geriatric Depression Scale (GDS15), Visual Analogue Scale (VAS) for Fatigue and ECOG Performance
Status (PS) were selected as clinical anchors. In the surgery group, MCID estimates for improvement and deterioration were
ECOG PS (5%, 11*), GDS15 (5%, 2) and VAS Fatigue (3, 9%). In the chemotherapy group, MCID estimates for improve-
ment and deterioration were ECOG PS (8%, 7*), GDS15 (5, 4) and VAS Fatigue (5, 5*). Estimates with * were > 0.2 SD
threshold. Patients experiencing pain or malnutrition (surgery group) or fatigue (chemotherapy group) at baseline showed a
significantly stable or improved HRQOL (p < 0.05) after their treatment.

Conclusion The reported MCID for improvement and deterioration depended on the anchor used and treatment received.
The estimates can be used to evaluate significant changes in HRQOL and to determine sample sizes in clinical trials.

Keywords Cancer - Elderly patients with cancer - Geriatric assessment - Quality of life - Minimal important differences

Introduction

Patient assessment of health-related quality of life (HRQOL)
in cancer clinical trials has increased over the years. With
this increasing use, there is also an increasing need to
improve the ways in which HRQOL data are interpreted [1].
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One approach in this regard is to focus on identifying the
smallest difference or change in HRQOL scores over time
that may be considered of clinical relevance [2]. Minimal
clinically important differences (MCID) are of great utility
to interpret changes in HRQOL scores because, although
statistical tests provide information regarding the probability
that an effect exists, they say nothing about the meaningful-
ness of the effect [3].

Determining the MCID in HRQOL scores over time in
cancer studies can be an important tool for clinicians and
researchers to assess the effectiveness of treatment inter-
ventions and also for sample size calculations in clinical
trial design. However, several studies have indicated that
MCID differ depending on various factors, including the
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cancer population [4], baseline values [5], methods and cho-
sen anchors [6, 7]. This makes evaluating and interpreting
changes in HRQOL outcomes a challenge for clinicians [8].

The European Organization for Research and Treatment
Quality of Life Questionnaire core 30 (EORTC QLQ-C30)
is one of the most widely used patient-reported question-
naires for measuring HRQOL in cancer research. Unfortu-
nately, research has shown that up to 62% of the studies [9]
that have used the EORTC QLQ-C30 lack any reporting
of clinical significance, even though guidelines for assess-
ing clinical significance do exist. In their study involving
patients with breast and small-cell lung cancer, Osoba et al.
[10] labelled changes of 5-10 points in EORTC QLQ-C30
scores (range 0—100) as “small” differences, changes in
scores of 10-20 as “moderate” differences and those above
20 as “large” differences. King [11] came to similar findings
in a pooled set of different studies and cancer sites. Based on
these two studies, mean differences of 10 points or more are
now regarded as being clinically meaningful when interpret-
ing EORTC QLQ-C30 scores.

To determine a MCID, investigators focus on two
approaches: the anchor-based approach and the distribution-
based approach [12]. Anchor-based methods link HRQOL
measures to indicators that have clinical relevance or to
patient-derived ratings of change in health. These anchors
have been used previously to interpret EORTC QLQ-C30
scores. Distribution-based approaches use summary sta-
tistics calculated from HRQOL data; two commonly used
statistics are the effect size and standard error of measure-
ment (SEM).

In this study, we estimated MCID on the EORTC QLQ-
C30 Global Health Status (GHS) scores for older patients
with cancer with a geriatric risk profile to complement exist-
ing literature regarding MCID. As changes in HRQOL are
strongly associated with the treatment received and its side
effects, the study was sub-divided into a chemotherapy and
surgery group.

As a secondary analysis, a responder analysis was car-
ried out to demonstrate how baseline patient characteristics
were associated with significant clinical HRQOL changes
(deterioration vs. no deterioration) as reported by the MCID.
Knowing which baseline patient characteristics are most
likely to contribute to a patient’s HRQOL will allow health
practitioners to identify better targeted treatment decisions.

Patients and methods
Data
Data are derived from a prospective, multicentre, observa-

tional cohort study, involving 9102 patients from 22 Belgian
hospitals (8 academic and 14 non-academic) over a period of
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4 years (2012-2015). Patients included were at least 70 years
of age and had newly diagnosed or progressive invasive
tumours (solid and hematologic malignancies) at inclusion.
Patients with local basal or spinocellular carcinoma of the
skin and treated with local therapy only were excluded.

The study focused mainly on patients who were sched-
uled to undergo therapy with significant toxicity and mor-
bidity (i.e. surgery, chemotherapy or radiotherapy) since
these therapies were expected to have a potential impact on
a patient’s overall health and functioning. Given that level
of toxicity and morbidity are strongly related to the type
of treatment [13], the MCID analysis was performed sepa-
rately for those patients who underwent surgery and those
who underwent chemotherapy. In the end, patients receiving
radiotherapy alone were not included in the study because
the numbers in this category were very limited. In addi-
tion, patients receiving any sort of combined treatment (e.g.
surgery plus chemotherapy, radiotherapy or antihormonal
therapy) were excluded from analysis because it would be
impossible to disentangle the separate impact of each modal-
ity on the GHS.

At baseline, all patients underwent a geriatric screening
with the geriatric 8 (G8) screening tool. This tool contains
eight questions with a total score ranging from 0 to 17. A
higher score indicates a better health status. The tool was
developed to separate older patients with cancer without a
geriatric risk profile who should be able to receive standard
treatment (G8 > 14) from those that should undergo a geriat-
ric assessment (GA) to guide tailoring of geriatric interven-
tions and/or treatment decision making (G8 < 14). As the
aim of the primary analysis was to investigate the adher-
ence to GA-based recommendations and subsequent inter-
ventions, GA measures and HRQOL information (EORTC
QLQ-C30 GHS scale) were only collected for those patients
with a G8 score < 14. Within the surgery group, this was
after surgery. Within the chemotherapy group, this depended
on the chemotherapy schedule and as a result the follow-up
could have been during or after chemotherapy. The study
was approved by the Ethics Committees of all hospitals
involved.

The EORTC QLQ-C30 Global Health Status scale

In this study, we focused on the EORTC QLQ-C30 GHS
scale, which consists of two questions, “How would you
rate your overall health during the past week?” and “How
would you rate your overall quality of life during the past
week?” Patients answer the two questions by means of
7-point Likert scales and the two scores are combined to
define the GHS. The GHS score is linearly transformed to a
0-100 score to facilitate statistical interpretation. A higher
HRQOL is reported by a higher GHS score. The EORTC
GHS scale is one of the most frequently used QLQ-C30
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scales and administration of this instrument has been used
as the primary endpoint in various trials [14—16].

Geriatric assessment as clinical anchor

The anchor-based approach to establish MCID requires an
anchor that is clearly definable and interpretable by clini-
cians, has clinical relevance and strongly correlated with a
HRQOL measure, in our study the EORTC QLQ-30 GHS
scale. GA is commonly used by clinicians to obtain a better
view on the global health and functional status and reserve
capacities of older patients with cancer [17]. GA is multi-
dimensional, interdisciplinary patient evaluation that leads
to the identification of the general health status including
medical, cognitive, social, nutritional and psychological
parameters and is used by clinicians to reveal geriatric prob-
lems. Previous studies have shown a correlation between
GA measures, ECOG PS and GHS scale [18-20] and are
therefore considered in this study as possible anchors that
could guide interpretation of HRQOL scores.

Data from the ECOG Performance Scale (PS) and the
following seven GA measures were collected at baseline and
at follow-up and were further explored as possible anchors
in our study: the Mini Mental State Examination (MMSE)
[21], Katz’s Activities of Daily Living (ADL) [22], Law-
ton’s instrumental Activities of Daily Living (iADL) [23],
Mini Nutritional Assessment-Short Form (MNA-SF) [24],
the 15-item Geriatric Depression Scale (GDS15) [25], and
Visual Analogue Scales (VAS) for Pain and Fatigue.

The ECOG Performance Scale ranges from 0 (fully
active, able to carry on all pre-disease performance without
restriction) to 4 (bedbound) and known to be a good clinical
anchor for the EORTC QLQ-C30 GHS scale. Mini Mental
State Examination is 30-point questionnaire measuring cog-
nitive impairment. A score greater than or equal to 24 points
indicates a normal cognition. Below this, scores can indicate
severe (<9 points), moderate (10—18 points), or mild (19-23
points) cognitive impairment. The Activities of Daily Living
scales ranged from 6 (fully independent) to 24 (fully depend-
ent) with dependency defined as a score > 6.

The Lawton’s instrumental Activities of Daily Living
summary score ranges from 0 (low function, dependent) to
8 (high function, independent) for women and O through 5
for men and is rated either fully independent (8 for women
or 5 for men) or dependent (< 8 for women or <5 for men).
iADL differs from ALD as these activities require more
complex thinking skills. The Mini Nutritional Assessment-
Short Form (score 0—14) is a validated nutrition screening
and assessment tool that can identify geriatric patients age
65 and above who are malnourished or at risk of malnutri-
tion (< 12) versus those patients who have a good nutri-
tion (> 12). Risk for depression is measured by the GDS15
whereby a score of 0—4 indicates no risk and a score above 4

indicates risk. The VAS for Fatigue is a self-reported meas-
ure consisting simply of a 10-cm line marked “no fatigue” at
one end and “worst possible fatigue” at the other which the
patient marks to indicate the degree of fatigue s/he is expe-
riencing. The following guideline has been recommended
for labelling results [26]: no fatigue (0—0.4 cm), mild fatigue
(0.5-4.4 cm), moderate fatigue (4.5-7.4 cm), and severe
fatigue (7.5-10 cm). Similar interpretation can be followed
for the VAS for Pain.

Statistical analysis

Linear and logistic regression models were used to test the
statistical association between baseline mean GHS scores
and the main socio-demographic, clinical and GA charac-
teristics. The association was assessed with the least mean
square difference (f), its standard deviation (SD) and the
p-value of the Wald y? statistic. Missing values were treated
as a category by itself. The level of significance was set at
p<0.05.

The ¢ test was used to assess whether the mean GHS
change was statistically significant in each treatment group.
The Chi-square test was used to assess whether the mean
GHS change in the surgery group differed significantly from
that seen in the chemotherapy group and whether patients
who reported HRQOL information differed from those who
did not report HRQOL for each chosen clinical anchor.

The polyserial correlation coefficient was used to assess
the correlation between mean GHS and clinical anchor
scores at both time points and change over time. The poly-
serial correlation is a generalization of the biserial correla-
tion and used when one of the variables has been ordered in
categories and the other variable has a normal distribution
[27]. A correlation of at least 0.30 was considered acceptable
for a clinical anchor [4]. For each retained clinical anchor,
GHS MCID were calculated using data from those patients
who provided information on both the anchor and GHS at
baseline and follow-up. For each patient, we calculated the
GHS change over time and assigned the patient to one of the
three clinically meaningful categories (improvement, stable,
deterioration) for the clinical anchors selected as reported
in literature. We then obtained estimates of MCID by calcu-
lating the difference in mean HRQOL changes by adjacent
clinical categories, that is, “improvement” versus “stable”
and “stable” versus “deterioration”.

Distribution-based methods were used to evaluate the
anchor-based MCID. For comparison purposes, four dis-
tribution-based approaches were applied, set respectively
at 0.2 SD, 0.3 SD, 0.5 SD and the SEM. To calculate the
change score using the effect size, one multiplies the SD
of the GHS baseline scores by 0.2, defined as a small effect
size [28], or alternatively by 0.3 or 0.5 [29, 30]. The SEM,
which measures the precision of the HRQOL instrument, is
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calculated by the formula SEM =SDy/1 — r,, where SD is
the standard deviation of HRQOL scores, and 7, is the reli-
ability coefficient. The r, for the EORTC QLQ-C30 GHS
has been defined as 0.85 in a previous published study [31].
Thresholds of 1 SEM have also been used to estimate MCID
[32].

A final analysis included a responder analysis to deter-
mine baseline patient characteristics associated with
HRQOL changes according to the reported MCID for
deterioration using logistic regression. A dummy vari-
able was created to categorize patients whose HRQOL
deteriorated (coded as 1) relative to patients whose
HRQOL did not deteriorate (stable or improved) over the
course of their treatment (coded as 0) using the reported
MCID from our analysis. The association was assessed
with the odds ratio (OR), its confidence interval and the
p-value (set at 5%) of the Wald y? statistic. OR measures
the strength of association between an exposure value
and an outcome, in our case HRQOL deterioration versus
no HRQOL deterioration. An OR equal to 1 means that
the exposure does not affect the odds of an outcome. An
OR > 1 means that the exposure is associated with higher
odds of outcome, while an OR < 1 means that the expo-
sure is associated with lower odds of outcome [33].

Results
Patient population

In total, 9102 patients were initially enrolled in the study,
of which 3195 were excluded because their G8 score was
higher than 14 and as per protocol no follow-up data were
collected for these patients. We also excluded (n =3441)
any patients who were expected to receive any sort of
combined therapy or any other treatment different from
surgery or chemotherapy. This left a total of 2466 patients
included in the study, of which 1214 were scheduled to
receive surgery alone and 1252 were scheduled to receive
chemotherapy alone. However, HRQOL data were not
obtained for 184 patients and 858 patients at baseline and
at follow-up, respectively. As a result, the final analysis
involved 1424 patients, of whom 741 had received sur-
gery and 683 chemotherapy. Figure 1 shows the flowchart
of patient inclusion. To check possible selection bias due
to missing HRQOL forms, the Chi-square test did not
report any statistically significant differences between
patients who did report HRQOL information versus those
who did not HRQOL information for each of the anchors
(ECOG PS p=0.0718; GDS15, p=0.097; VAS Fatigue,
p=0.469).
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Patient characteristics

Table 1 shows the mean baseline GHS score for selected
socio-demographic, clinical variables and geriatric assess-
ment tools and the outcomes of the regression analyses
assessing the association between baseline GHS score and
socio-demographic, clinical and GA patient characteristics
in each treatment group. The study population reported sig-
nificantly better baseline GHS in both groups with increas-
ing age. This association was mainly driven by a small group
of the oldest patients who reported a high GHS score. In
the surgery group, patients who relapsed or progressed had
a significantly better baseline GHS than newly diagnosed
patients. Patients diagnosed with hematologic cancer had a
significantly better GHS than those with carcinoma cancer
and patients with primary cancer unknown had a statistically
significant lower GHS then patients with breast cancer. But
these findings were based on a small sample among patients
with hematologic or unknown primary cancer. Patients with
stage II cancer has a worse baseline GHS than those with
stage I cancer. In the chemotherapy group, patients with
digestive cancer had a statistically better GHS then patients
who had breast cancer.

For most of the GA variables (except MMSE), patients
who had a better score on their baseline geriatric assessment
also reported a statistically significant (all p < 0.05) better
GHS in each treatment group.

Correlation between possible anchors and HRQOL

Table 2 displays the mean and SD of the GHS score at base-
line (70) and follow-up at the 3 months (71) and change
over time (7'1-70) for the surgery and chemotherapy groups.
Within both treatment groups, patients reported an improved
GHS at follow-up (62.21 and 53.77 respectively). Patients
who underwent surgery had a statistically significant change
in GHS score (6.03; p <0.001) over time, while patients
who underwent chemotherapy did not (1.69; p=0.083).
This confirms our rationale to focus on these two treatment
groups separately in our study. In addition, Table 2 reports
the correlation coefficients between the mean GHS scores
with potential clinical anchors at baseline and follow-up at
3 months. Only the variables ECOG PS, GDS15 and VAS
Fatigue meet the 0.30 threshold in each treatment group
at both time points and will be further analysed as clinical
anchors.

Calculation of MCID

Mean (SD) of GHS change scores in the three anchor-defined
categories for ECOG PS, GDS15 and VAS Fatigue respec-
tively and the difference in mean change scores between
adjacent categories in each treatment group are presented in
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Assessed for eligibility
{n=9,102)

Excluded (n=6,636)

+ Not meeting inclusion criteria GA score
<14 (n=3,195)

+ Due to receive combined treatment or
any other ftreatment different from
surgery or chemotherapy (n=3,441)

Eligible (n=2,466)

v

A 4

Surgery alone group (n=1,214)
Excluded (n=98)

+ Did not report EORTC QLQ-C30 at baseline

|

Surgery alone group (n=1,116)

Excluded (n=375)

+ Did not report EORTC QLQ-C30 at follow-up
(n=270)
+ Lost to follow-up (n=105)

Analyzed (n=741)

Fig.1 CONSORT diagram showing the flow of patient inclusion

Table 3. Changes in ECOG PS were categorized into three
groups: deterioration (PS worsened by one category), stable
(PS stayed the same) and improvement (PS improved by one
category). Changes in PS of two or more categories had to
be excluded (98 in surgery and 117 in chemotherapy group
respectively) from the analysis as they were considered too
large for determining “minimal” clinical change. Accord-
ing to a previous study [34], any change of two points on
the GDS15 score represents a clinical change. Therefore,
we categorized the GDS15 into the following three groups:
deterioration (GDS15 increased by 2 points), stable (GDS15
increased or decreased by max. 1 point) and improvement
(GDS15 decreased by 2 points). Changes of more than two
points in the GDS15 were excluded (241 in surgery and 222
in chemotherapy group respectively) from the analysis as
they were considered too large for determining “minimal”
clinical change. Vinker et al. [35] reported a minimum

Y

Chemotherapy alone group {n=1,252)
Excluded (n=86)

+ Did not report EORT QLQ-C30 at baseline

Chemotherapy alone group {n=1,166)
Excluded (n=483)

+ Did not report EORT QLQ-C30 at baseline
{n=205)
+ Lost to follow-up (n=278)

Analyzed (n=683)

clinically important difference of 1.37 for a 10 cm VAS Pain,
so we categorized VAS Fatigue into the following groups:
deterioration (VAS Fatigue increased by 2 points), stable
(VAS Fatigue decreased or increased by max. 1 point), and
improvement (VAS Fatigue decreased by 2 points). Also
here, changes of more than 2 points in the VAS scale were
excluded (309 in surgery and 298 in chemotherapy group
respectively) from the analysis as they were considered
too large for determining “minimal” clinical change. As an
example for the surgery group, in Table 3 the first difference
(absolute value) in GHS mean change of adjacent catego-
ries (stable vs. improvement) for ECOG PS is the difference
between 8.33 and 13.24 (=4.91) and the second difference
(stable vs. deterioration) is the difference between 8.33 and
—2.24 (=10.57).

Figure 2 displays the anchor-based MCID estimates
adjacent to the distribution-based estimates using SEM,
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Table 1 Mean baseline GHS score and linear regression analysis to assess the association between baseline GHS and socio-demographic, clini-
cal and GA patient characteristics in each treatment group

Surgery Chemotherapy
Number of  GHS score f* (SD) p-value Number of  GHS score f(SD) p-value
observations observations
N=741 (%) N=683 (%)
Age [mean (min—max)] 81 (70-89) 56.18 0.35 (0.14) 0.011* 77 (70-94) 52.08 0.45 (0.16) 0.006
741 (100) 683 (100)
Gender
Male 425 (57.35) 5643 Reference 363 (53.15) 50.99 Reference
Female 316 (42.65) 55.86 —0.57 (1.61) 0.722 320 (46.85) 53.25 2.27 (1.73) 0.190
Living situation
Home alone 273 (36.84) 55.25 Reference 216 (31.63) 50.81 Reference
Home with family member 47 (6.34)  58.15 2.90 (3.43) 0.399 44 (6.44)  53.59 2.78 (3.73)
Home with partner 346 (46.69) 57.10 1.85 (1.76) 0.293 405 (59.30) 52.33 1.52 (1.90) 0.456
Institution 31 (4.18)  52.16 —3.09 (4.12) 0.454 8(1.17)  56.23 5.42 (8.13) 0.426
Service flat 34459  57.59 2.34 (3.95) 0.553 4(0.59) 54.15 3.34 (11.40) 0.505
Other 10 (1.35)  48.35 —6.90 (7.01) 0.325 6(0.88)  59.73 8.92 (9.35) 0.770
Professional homecare
No 318 (49.63) 5741 Reference 339 (49.63) 53.14
Yes 422 (56.95) 55.21 —2.20(1.61) 0.172 344 (50.37) 50.97 —2.17(1.22) 0.207
Unknown 1(0.13)  74.99 17.58 21.77) 0.420 0(0) - -
Diagnosis 735(99.20) 56.10 588 (86.10) 52.12
Carcinoma 6 (0.80) 66.66 Reference 95(13.90) 51.58 Reference
Hematologic 735(99.20) 56.10 10.56 (2.93) <0.001 588 (86.10) 52.12 —0.54 (2.44) 0.827
Tumour carcinoma
Breast 86 (11.70) 54.75 Reference 73 (12.41) 47.26 Reference
Central nervous system 4 (0.54) 68.73 13.97 (11.09) 0.208 0(0) - - -
Unknown primary cancer 3041 2777 —26.98 (12.74) 0.035 10(1.70)  59.16 11.89 (7.73) 0.125
Digestive system 379 (51.56) 55.30 0.55 (2.58) 0.832 226 (38.44) 54.23 6.97 (3.08) 0.024
Genitourinary sites 125 (17.01)  56.26 1.52 (3.03) 0.618 86 (14.63) 52.80 5.54 (3.65) 0.130
Gynaecologic sites 68 (9.25)  58.21 3.45(3.51) 0.326 60 (10.20) 51.53 4.26 (3.99) 0.286
Head and neck 19 (2.59) 64.92 10.16 (5.48) 0.065 14 (2.38) 51.20 3.93 (6.69) 0.557
Musculoskeletal sites 3(041) 41.66 —13.08 (12.74) 0.305 7(1.19)  49.99 2.72 (9.07) 0.764
Skin 21(2.86)  65.08 10.32 (5.26) 0.051 13 (2.21)  54.48 7.22 (6.91) 0.296
Thorax 27 (3.67) 55.24 0.49 (4.77) 0.918 99 (16.84) 49.92 2.65 (3.54) 0.454
Staging
1 176 (23.95) 59.14 Reference 14 (2.38) 52.97 Reference
1I 241 (32.79) 5442 —4.71 (2.15) 0.029 32(5.27)  53.50 0.53 (7.34) 0.882
I 168 (22.86) 56.45 —2.68 (2.34) 0.253 94 (15.99) 57.62 4.65 (6.53) 0.477
v 76 (10.34) 56.14 —2.99 (2.98) 0.316 424 (72.11)  50.73 —2.24 (6.19) 0.717
Unknown 74 (10.07) 53.49 —5.64 (3.01) 0.062 25 (4.25)  53.00 0.03 (7.61) 0.997
Time of inclusion
Newly diagnosed 682 (92.04) 46.05 Reference 399 (58.42) 51.64 Reference
Relapsed/progressed 59 (7.96)  57.06 11.01 (2.92) <0.001 284 (41.58) 52.61 0.96 (1.75) 0.583
ECOG PS
0-1 (good) 437 (58.97) 5897 Reference 433 (63.40) 56.25 Reference
2-4 (bad) 304 (41.03) 41.03 —17.94 (1.55) <0.001 250(36.60) 44.76 —-11.49(1.73) <0.001
MMSE
>?24 (normal cognition) 534 (72.06) 57.60 Reference 567 (83.02) 51.99 Reference
<24 (cognitive decline) 126 (17.00) 53.57 —4.03 (1.18) 0.061 83 (12.15) 53.10 1.11 (2.65) 0.677
Unknown 81(10.93) 50.93 —6.67 (2.58) 0.052 33 (4.83)  50.25 —1.74 (4.04) 0.666
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Table 1 (continued)

Surgery Chemotherapy
Number of  GHS score f* (SD) p-value Number of  GHS score f (SD) p-value
observations observations
N=741 (%) N=683 (%)
iADL
5 or 8 (independent)” 169 (22.81) 61.34 Reference 172 (25.18)  56.16 Reference
<5 or <8 (dependent) 570 (76.92) 54.78 —6.56 (1.86) 0.001 511 (74.82) 50.66 —5.50 (1.98) 0.006
Unknown 2(0.27) 20.85 —40.49 (15.31) 0.008 0(0) - - -
ADL
<7 (independent) 327 (44.13)  60.83 Reference 359 (52.56) 54.72 Reference
>7 (dependent) 414 (55.87) 52.52 —8.31(1.58) <0.001 324 (47.44) 49.09 —5.63 (1.72) 0.001
MNA-SF
> 12 (normal nutrition) 190 (25.64) 61.93 Reference 127 (18.59) 60.63 Reference
< 12 (risk for malnutrition) 551 (74.36) 54.20 —7.73 (1.81) <0.001 556 (81.41) 50.09 —-10.53 (2.18) <0.001
GDS15
<4 (not at risk for depression) 494 (66.67) 59.66 Reference 420 (61.49) 56.35 Reference
>4 (at risk for depression) 210 (28.34) 47.46 —-1220(1.74) <0.001 248 (36.31) 44.69 —11.66 (1.57) <0.001
Unknown 37 (4.99) 59.22 —0.44 (3.59) 0.903 15 (2.20) 53.33 —3.02 (5.75) 0.599
VAS Pain
0 (no pain) 370 (49.93) 60.29 Reference 301 (44.07) 55.70 Reference
> 0 (presence of pain) 369 (49.80) 51.92 —8.37 (1.55) <0.001 380 (55.64) 49.23 —6.47 (1.70) <0.001
Unknown 2(0.27) 83.35 23.06 (15.12) 0.128 2 (0.29) 37.50 —18.20 (15.84) 0.251
VAS Fatigue
0 (no fatigue) 224 (30.23) 64.09 Reference 123 (18.01) 65.65 Reference
> 0 (presence of fatigue) 511 (68.96) 52.46 —11.63(1.64) <0.001 553(80.97) 49.05 —16.6 (1.90) <0.001
Unknown 6(0.81)  77.75 13.66 (8.69) 0.116 7(1.02) 50.00 —15.64 (8.41) 0.063

SD standard deviation, ECOG-PS Eastern cooperative oncology group-performance status, MMSE mini mental state examination, JADL instru-
mental activities of daily living, ADL activities of daily living, MNA-SF mini nutritional assessment-screening form, GDS Geriatric Depression

Scale, VAS Visual Analogue Score
*Italic values present statistical significant association
#f=1east mean square difference

bScore 5 for males and score 8 for females

0.5 SD, 0.3 SD and 0.2 SD in each treatment group. A 0.2
SD of the variable GHS at baseline is defined as the small-
est clinical effect. Anchor-based MCID values lower than
the smallest clinical effect defined by 0.2 SD of the GHS
scores at baseline are considered not clinically meaningful
and are therefore of no further relevance. In our example,
the smallest clinical effect within the surgery group is 4.35,
obtained by multiplying the SD of the GHS baseline score
(21.74) by 0.2, and in the chemotherapy group it is 4.51
[0.2x SD at 70 (22.54)]. As a result, within the surgery
group, MCID for improvement was set at 5 using EOCG PS
and GDS15 as clinical anchors and MCID for deterioration
was set at 9 using VAS Fatigue and 11 using ECOG PS as
clinical anchors. Within the chemotherapy group, MCID for
improvement was set at 8 using ECOG PS as clinical anchors
and MCID for deterioration was set at 5 using VAS Fatigue
and 7 using ECOG PS.

Responder analysis

To assess the association between baseline patient charac-
teristics and HRQOL deterioration, MCID for deterioration
was set initially at 9 for the surgery group and 5 for the
chemotherapy group as estimated by VAS Fatigue.

Applying the above MCID of 9 for deterioration to our
surgery group, 23.48% (N=174) of the patients reported a
deterioration versus 76.52% (N=567) reported an improved
or stable HRQOL over time. Applying the above MCID
of 5 for deterioration to our chemotherapy group, 36.90%
(N=252) of the patients reported a deterioration versus
63.10% (N=431) reported an improved or stable HRQOL
over time. When MCID of deterioration was set at 11 in the
surgery group and 7 in the chemotherapy group using ECOG
PS as clinical anchor, exact same results were reported
(Table 4).
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Table2 Mean (SD) GHS score by treatment at baseline (70), follow-up at 3 months (7'1) and over time (71-70) and correlation coefficients for GHS score with ECOG PS, ADL, iADL, VAS

Pain, VAS Fatigue and GDS15 at baseline and follow-up

@ Springer

Number of pairwise correlations (N) and correlation coefficients of the GHS score with ECOG performance status and geriatric assessment

measures at 70 and T'1

Mean (SD) GHS score at 70

Treatment

and 71 and change over time

(T1-70)

ECOG PS ADL iADL VAS pain VAS fatigue GDS15

T1-7T0

Tl

T1

Tl

T1

T1

T1

T1

N=567
-0.49

N=704
-0.30

N=731
-0.42

N=735
-0.33

N=1733
-0.32

N=1739
-0.21

N=738
0.38

N=739

N=739
-0.36

N=741
-0.25

N=705
-0.47

N=741
-0.34

62.21 6.03

56.18

Surgery

0.21

N

(26.97)
1.69

(21.99)
53.77
(21.71)

(21.74)

52.08
(22.54)

N=573
-0.49

N=0668
-0.32

N=677
-0.42

N=676
-0.42

N=674
-0.30

N=681
-0.23

N=682
0.30

683

0.15

N=683
-0.31

N=0683
-0.11

N=660
—0.44

N=683
-0.30

Chemotherapy

(25.96)

Italic values represent correlations coefficients of the GHS score with ECOG Performance Status and geriatric assessment measures of at least 0.30 in each treatment group at both time points

and considered acceptable as a clinical anchor

In the surgery group, the odds of experiencing
a HRQOL deterioration during treatment was 37%
[(0.63—1.00) x 100%] lower in patients who reported pain
versus those who reported no pain at baseline and 33% lower
in patients with good nutrition versus those patients with
poor nutrition. This means that patients with pain or poor
nutrition at baseline were likely to experience a HRQOL
benefit (or at least stable) from their surgery. In the chemo-
therapy group, the odds of experiencing an HRQOL deterio-
ration during treatment was 38% [1-0.62] lower in patients
who reported fatigue versus those who reported no fatigue
at baseline. When we performed a sensitivity analysis (see
Table 1 Online-Only Supplementary Material), the results
stayed the same.

Discussion

The aim of our analysis was to determine minimal important
clinical differences in HRQOL as determined by patients
undergoing surgery or chemotherapy. Quality of life was
measured with the EORTC QLQ-C30 GHS scale. Using
the anchor-based approach, MCID for improvement in the
surgery group was set at 5 using ECOG PS and GDS15 as
clinical anchors. MICD for deterioration was set at 11 or 9
using ECOG PS or VAS Fatigue respectively. Within the
chemotherapy group, MCID for improvement was 8 using
ECOG PS as clinical anchor and MCID for deterioration was
7 or 5 using ECOG PS or VAS Fatigue respectively. That
MCID for improvement and deterioration differ was also
reported in a large systematic review by Cocks et al. [36].

Although MCID might differ by patient population [5,
37], our reported MCID estimates are in line with the 5-10%
range considered as a clinically significant HRQOL change
among younger patients with cancer [5, 6, 38]. This indi-
cates that older patients with cancer do experience similar
quality of life changes than their younger peers during their
treatment. When quality of life is an important goal of the
treatment, our findings provide a rationale not to discrimi-
nate between older and younger patients with cancer in the
treatment decision making process.

Applying the above MCID estimates for deterioration to
our dataset, our study found that the odds of those patients
who reported pain or risk for malnutrition (in the surgery
group) or fatigue (in the chemotherapy group) at baseline to
experience a HRQOL benefit (or at least stable) was higher
compared to those patients who experienced no pain, good
nutrition or no fatigue at baseline. Our results, using the
reported MCID under this study, demonstrate that additional
treatment benefits, such as less pain and better quality of
life, are worth bearing in mind by clinicians when it comes
to making treatment decisions.
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Table 3 Mean (SD) of GHS scores in the three anchor-defined categories (improvement; stable; deterioration) and the difference in mean change

scores between adjacent categories when anchored to ECOG PS, GDS15 and VAS Fatigue in each treatment group

Type of treatment Anchor Number of Mean (SD) of GHS scores in the three anchor- Difference in mean change
observations® defined categories as defined by their cut-off points  scores between adjacent
categories
Improvement” Stable® Deterioration? Improvement Deterioration
Surgery ECOG PS N=607/705 N=112 N=343 N=152 491 10.57
13.24 (29.79) 8.33 (24.04) —2.24 (23.39)
GDS15 N=326/567 N=42 N=226 N=58 4.85 1.22
13.09 (25.97) 8.24 (26.20) 7.02 (23.88)
VAS Fatigue N=422/731 N=48 N=299 N=175 2.74 8.79
10.42 (27.96) 7.68 (25.91) —1.11 24.12)
Chemotherapy ECOG PS N=543/660 N=178 N=305 N=160 7.08 6.52
10.79 (26.82) 3.71 (23.41) —2.81(24.35)
GDS15 N=351/573 N=42 N=251 N=58 4.19 3.73
8.34 (20.49) 4.15 (24.51) 0.42 (26.82)
VAS Fatigue =~ N=378/676 N=51 N=277 N=50 4.29 4.68
9.14 (18.05) 4.85 (23.06) 0.17 (23.30)

#Number of observations included those observations that were considered eligible to determine “minimal” clinical change out of the total num-
ber of observations who reported both on GHS and clinical anchor at both time points

Improvement was defined for ECOG PS (improved by one category), GDS15 (decreased by 2 points) and VAS Fatigue (decreased by 2 points)
“Stable was defined for ECOG PS (stayed the same), GDS15 (increased or decreased by maximum 1 point) and VAS Fatigue (increased or

decreased by maximum 1 point)

dDeterioration was defined for ECOG PS (worsened by one category), GDS15 (increased by 2 points) and VAS Fatigue (increased by 2 points)

Surgery

MCID values

ECOGPS
1057
481
435
6.52
10.87
841

GDs15
122
485
435
6.52

10.87
841

VAS Fatigue
879
274
435
6.52
10.87
841

. Deterioration
Improvement
0.25D*
-.-----035D
05D
———-SEM**

*SD=Standard Deviation
**SEM=Standard Error of Measurement

Chemotherapy

12

10

'

MCID values

[SI ]

ECOGPS GDS15 VAS Fatigue
. Deterioration 6.52 3.73 468
Improvement 7.08 419 429
0.25D 451 451 451
------035D 6.76 6.76 6.76
055D 11.27 11.27 11.27
———-SEM 8.78 8.78 878

Fig.2 The anchor-based MCID estimates adjacent to the distribution-based estimates using SEM, 0.5 SD, 0.3 SD and 0.2 SD in each treatment

group

Except for the symptoms mentioned above, no other GA
variables at baseline were associated with a HRQOL change.
Our study showed homogeneity in the elderly population
regarding the impact of treatment on their HRQOL and
suggests that no further disaggregation based on geriatric
assessment is necessary in this population for treatment
management.

Our findings constitute further evidence of the potential
power of patient-reported outcomes, in particular quality of

life measures, to improve or support clinical decision mak-
ing. However, our study is not without limitations. One limi-
tation is that some correlations between the clinical anchors
used in our study and EORTC QLQ-C30 GHS scores were
not that strong, with the possible result that some anchors
did not perform well in defining the MCID and were thus
excluded from interpretation. Nonetheless, excluding them
based on the fact that the values should be at least equal to
0.2 SD is generally a well-accepted approach [28, 29, 39].

@ Springer
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Table 4 Logistic regression
models to assess the association
between HRQOL deterioration
and baseline socio-
demographic, clinical and GA
patient characteristics

@ Springer

Surgery Chemotherapy
174/741 (23.48%) 252/683 (36.90%)
OR (CI) p-value OR (CI) p-value
Age 1.02 (0.99; 1.05) 0.310 0.99 (0.96; 1.02) 0.723
Gender
Male 1.00 1.00
Female 0.99 (0.70; 1.40) 0.972 0.87 (0.64; 1.20) 0.421
Living situation
Home alone 1.00 1.00
Home with family member 1.21 (0.59; 2.48) 0.590 1.73 (0.90; 3.33) 0.098
Home with partner 1.16 (0.79; 1.68) 0.450 0.99 (0.70; 1.40) 0.945
Institution 1.23 (0.53; 2.90) 0.628 0.24 (0.03; 2.05) 0.196
Service flat 1.09 (0.47; 2.53) 0.837 1.73 (0.24; 12.55) 0.586
Other 0.39 (0.05; 3.18) 0.382 0.34 (0.04; 3.02) 0.338
Professional home care
No 1.00 1.00
Yes 1.29 (0.91; 1.83) 0.142 0.97 (0.72; 1.33) 0.884
Diagnosis 1.00
Carcinoma 0.91 (0.48; 1.73) 1.00
Hematologic 1.00 0.785 0.98 (0.71; 1.34) 0.900
Tumour carcinoma
Breast 1.00 1.00
Central nervous system 7.74 (0.76; 78.21) 0.083 - -
Unknown primary cancer - - 1.92 (0.51; 7.26) 0.337
Digestive system 0.68 (0.39; 1.16) 0.156 1.24 (0.72; 2.17) 0.433
Genitourinary sites 0.68 (0.45; 1.59) 0.614 0.83 (0.43; 1.62) 0.589
Gynaecologic sites 0.79 (0.38; 1.65) 0.539 1.37 (0.67; 2.77) 0.380
Head and neck 0.92 (0.29; 2.84) 0.888 1.44 (0.44; 4.61) 0.539
Musculoskeletal sites - - 1.44 (0.23; 3.04) 0.650
Skin 1.58 (0.58; 4.31) 0.363 0.85 (0.24; 3.05) 0.807
Thorax 1.08 (0.42; 2.81) 0.682 1.05 (0.55; 1.98) 0.880
Staging
1 1.00 1.00
I 1.16 (0.73; 1.85) 0.526 1.74 (0.39; 7.68) 0.461
I 1.21 (0.73; 2.01) 0.454 2.96 (0.77; 11.30) 0.112
v 1.34 (0.72; 2.51) 0.358 1.99 (0.54; 7.25) 0.295
Time of inclusion
Newly diagnosed 1.00 1.00
Progressed/relapsed 1.16 (0.89; 1.51) 0.267 0.97 (0.71; 1.34) 0.900
ECOG PS
0-1 (good) 1.00 1.00
24 (bad) 0.84 (0.59; 1.19) 0.343 0.77 (0.56; 1.07) 0.129
MMSE
>24 (good) 1.00 1.00
<24 (bad) 0.85 (0.53; 1.35) 0.490 1.19 (0.74; 1.90) 0.471
iADL?
8 (high function) 1.00 1.00
0-7 (low function) 1.13 (0.75; 1.70) 0.565 0.88 (0.62; 1.27) 0.518
ADL
<7 (high function) 1.00 1.00
>7 (low function) 1.13 (0.80; 1.59) 0.462 1.15 (0.84; 1.57) 0.379




Quality of Life Research

Table 4 (continued)

Surgery Chemotherapy
174/741 (23.48%) 252/683 (36.90%)
OR (CI) p-value OR (CI) p-value
MNA-SF
> 12 (good nutrition) 1.00 1.00
< 12 (poor nutrition) 0.67 (0.46; 0.98) 0.040 1.08 (0.72; 1.62) 0.705
GDS15
<4 (no risk for depression) 1.00 1.00
>4 (risk for depression) 0.91 (0.62; 1.35) 0.666 1.03 (0.75; 1.43) 0.829
VAS Pain
0 (no pain) 1.00 1.00
>0 (pain) 0.63 (0.44; 0.89) 0.010 0.92 (0.77; 1.26) 0.625
VAS Fatigue
0 (no fatigue) 1.00 1.00
>0 (fatigue) 0.93 (0.64; 1.35) 0.721 0.62 (0.41;0.92) 0.018

MCID for deterioration was set at 9 for the surgery group and 5 for the chemotherapy group using VAS

Fatigue as clinical anchor

OR odds ratio, CI confidence interval, ECOG-PS Eastern Cooperative Oncology Group-Performance Sta-
tus, MMSE Mini Mental State Examination, JADL Instrumental Activities of Daily Living, ADL Activities
of Daily Living, MNA-SF Mini Nutritional Assessment-Screening Form, GDS Geriatric Depression Scale,

VAS Visual Analogue Score

Italic values present statistical significant association

4Score 5 for males and score 8 for females

Another limitation in our study is that we did not account for
a possible response shift (RS) [40]. A RS may occur when a
patient adjusts to a changed health status. This altered mean-
ing of HRQOL over time poses a challenge to clinicians in
terms of how they interpret changes in HRQOL. Changes
can be captured with retrospective pre-test (then-test) design
whereby patients are asked at T'1 to provide a new score for
70 or with more complex models [41-43]. Ousmen et al.
[44] found in their study of primary breast cancer patients a
moderate, but not significant, effect (0.25) of RS in case of
deterioration and a small, but not significant, effect (0.08) of
RS in case of improvement for the EORTC QLQ-C30 GHS
scale. The authors also acknowledge the potential bias intro-
duced by differential item functioning, whereby socio-demo-
graphic, cultural and other differences in the study popula-
tion may impact the performance on the EORTC QLQ-C30
scale. Different MCID therefore might have been reported
within subgroups. Unfortunately, our sample size was below
the recommend size [45] to carry out this research, but fur-
ther research on this topic and how it impacts MCID esti-
mates is encouraged.

Our study had a significant amount of people with miss-
ing HRQOL information at follow-up. Those patients with
no follow-up had statistically a lower performance level
(ECOG PS) in combination with worse pain and malnutri-
tion (surgery group) or worse fatigue (chemotherapy) than
those patients who reported at follow-up. This might indicate

that our results regarding HRQOL deterioration are mainly
driven by older patients with a good functioning level com-
bined with low symptom burden at baseline. Finally, our
findings are derived from an observational study, where
patients were allocated to the chemotherapy or surgery group
based on clinical decisions and where treatment schedules
were different. This selection bias hampers any comparison
between the two groups regarding the prognostic value of
patient baseline characteristics and HRQOL deterioration
and might explain GHS differences over time between the
two treatment groups.

With respect to this study’s strengths, our findings are
based on the largest sample in literature at present for deter-
mining MCID. Moreover, our dataset is unique as it incorpo-
rates an older population with cancer, with a fair proportion
of low ECOG PS scores, which is commonly excluded from
these kind of studies. This makes our results more general-
izable to the global cancer population compared to MCID
derived from clinical trials with predominantly higher scor-
ing and younger patients and therefore adds new insights to
the existing literature on MCID. To date, the availability of
one single, universal MCID is still hampered by the variation
in MCID estimates, and MCID should therefore be applied
carefully taking the population characteristics under study
into consideration. The development of an evidence-based
protocol as proposed by Musoro et al. [46] will facilitate the
further use of MCID within specific cancer disease sites.

@ Springer
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Our results should encourage clinicians to use these
MCID to assess possible changes in patient management
while patients are undergoing treatment or to aid in treat-
ment decisions based on an initial screening of the patient
before treatment starts. In addition, clinical researchers
can use these MCID to determine the sample size when
HRQOL, as measured by the EORTC GHS scale in par-
ticular, is considered to be an endpoint in a clinical study;
clearly, the smaller the MCID, the bigger the sample size
needed to detect these clinical changes.
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