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ABSTRACT

Little is known about the reliability of G8 screening tool and the prognostic value of
clinical parameters within the Comprehensive Geriatric Assessment (CGA) in
clinically fit older patients with haematological malignancies. This study was
performed to assess the reliability of G8 as a screening tool and to determine the
predictive value of CGA items in terms of one-year overall survival (OS). G8 and
CGA were proposed to 107 consecutive patients (65-89yrs) with haematological
malignancies that were judged clinically fit to receive chemotherapy. Ninety patients
were evaluable with both scales; 72% and 80% were defined as “vulnerable” when
evaluated with G8 (£14.5) or CGA (=2 impairments) respectively. The area under
ROC-curve of G8 compared to CGA was 0.749 + 0.051. Neither G8 nor CGA total
score were predictive of one-year OS. However, age (HR=1.09, 95%CI: 1.009-1.185;
p=0.029), diagnosis (HR=5.99, 95%CI: 2.322-15.428; p<0.001) and cognitive status
(HR=3.50, 95%CI: 1.132-10.849; p=0.030) were predictive of OS. We conclude that
in our selected haematological patients 1) the G8 score does not help selecting
patients for CGA 2) the G8 and CGA total score do not predict OS 3) in addition to
the age and disease itself, cognitive impairment appears to be a powerful prognostic

factor.

Keywords: Geriatric assessment, elderly, haematological malignancy, cognitive

impairment



INTRODUCTION

Growing evidence suggests that a Comprehensive Geriatric Assessment (CGA) in
older patients with malignant haemopathies helps haematologists to detect “frailty” in
cancer patients leading to useful interventions but less useful to identify patients for
whom chemotherapy should be avoided or reduced as it could negatively impact
functionality, quality of life, treatment-related toxicity or survival (1, 2). However, the
CGA is time consuming, expensive, complex, not reproducible and not helpful for an

individual patient with a specific treatment (3).

To overcome these difficulties, the G8 screening test was developed by Soubeyran
and colleagues (4) to identify vulnerable patients who might benefit from a full CGA
and adapted interventions. In a systematic review of a mixed population of
oncological patients, G8 showed a good sensitivity in detecting geriatric impairments
in multiple domains, in fact, most of these patients were identified as having geriatric
impairments (5). However, some concerns were raised regarding the G8’s specificity,
as many patients with no geriatric impairment were incorrectly identified as requiring

further assessment.

Today, most of the studies on the G8 screening tool have focused either exclusively
on patients with solid tumors or on a mixed population composed of a minority with
haematological malignancies. Only one study has focused on a heterogeneous
population of patients with haematological malignancies (6). Nevertheless, specific
data are lacking on the use of G8 for specific older patients with haematological

malignancies judged clinically fit by their physicians to receive chemotherapy and the



use of the G8 screening tool for those patients remains to be validated in a large

cohort.

‘Fitness scoring” is particularly important in the setting of malignant hemopathies
because most of these diseases are observed in adults above the age of 65 years
(7). Additionally, compared to solid tumors, hemopathies can be curable diseases —
even in older patients— and it's crucial to identify this curable population. Finally, in
haemato-oncology, although “frail” (patients with geriatric syndrome) older patients
are easily detected by physicians and managed in palliative units, clinically fit older
patients are regularly over- or undertreated solely based on their age. Consequently,
detecting the margin between “it” (patients with a PS <2 and full functional
autonomy) and “vulnerable” (patients who do not meet the criteria for “fit” or “frail”)
patients is crucial because of the risks entailed by an inadequate therapeutical
approach. On one hand, undertreating a patient because of comorbidities — although
these could be reversible if due to the disease itself — could prevent this patient from
being cured. On the other hand, treating undetected “vulnerable” patients with a
standard chemotherapy regimen could result in severe side effects ultimately leading
to geriatric syndromes, dependence of the patient, and sometimes, life-threatening

adverse events.

The objectives of this study were thus a) to assess the reliability of the G8 screening
tool compared to a full CGA in clinically fit older patients with haematological
malignancies b) to further investigate the predictive value of G8 and different CGA

items in terms of one-year OS.



METHODS

Patient’s population

This prospective longitudinal study was conducted in the haematology department of
a Belgian cancer center after approval from a national Review Board. All consecutive
volunteer inpatients, fulfilling the inclusion criteria were invited to participate and
provided written informed consent. To fulfill the inclusion criteria, the patients
suffering from haematological cancer had to be at least 65 years old, were informed
about the diagnosis of malignant haemopathies, hospitalized for chemotherapy after
their physician’s clinical judgment, and able to speak French. Patients were excluded
if they were hospitalized in a palliative care unit, if they had geriatric syndromes such
as dementia or were unable to achieve the assessment for physical or psychological

reasons. Patients were screened in the first 48 hours after admission.

Assessment procedure

The complete assessment lasted approximately one hour and was assisted by an
independent investigator. All patients were invited to complete the G8 screening test
(4) and a full Comprehensive Geriatric Assessment (CGA). The CGA in this study
included demographic data and 8 domains related to functional status (Activities of
Daily Living (ADL) (8) and Instrumental Activities of Daily Living (IADL) (9)) risk of
falls status (Time up and Go test (TUG) (10) and fall history during the last year (11)),
fatigue status (Mobility-tiredness scale (Mob-T) (12)), nutritional status (Mini
Nutritional Assessment (MNA) (13), cognitive status (Mini Mental State Examination
(MMSE) (14) and Montreal Cognitive Assessment (MoCA) (15)), emotional status
(Hospital Anxiety and Depression Scale (HADS) (16) and Geriatric Depression Scale

(GDS-4) (17)), polypharmacy (18) and comorbidities (Charlson Comorbidity Scale



(CClI) (19)). Each test was scored on a dichotomous scale, based on individual cut-off
points reported in the literature. Patients exhibiting deficiencies in one of the tests
within each domain were defined as impaired in this domain. In accordance with
previous research, patients exhibiting impairments in two or more domains within the
CGA were defined as vulnerable (20, 21). In addition, ECOG performance status (22)
was recorded and diagnosis, initial treatment choice (full dose or reduced-dose
chemotherapy) based on a multidisciplinary team decision, intolerance to treatment,

death and cause of death were extracted from medical records.

Statistical analyses

Descriptive analysis was used to describe the participants’ baseline characteristics.
To obtain the discriminatory power of the G8 (test instrument) for identifying = two
geriatric abnormalities on the CGA (gold standard instrument), using estimated area
under the ROC curve on the hypothesis of equality with 0.5 and with 95% confidence
interval as an index of predictive accuracy. Sensitivity (S) and specificity (Sp) with
95% confidence intervals of G8 test was calculated at the cut-off score, in
comparison with the gold standard, and in comparison with each of the domains
within of the CGA. Kaplan-Meir survival curves were generated and groups were
compared using the log-rank test. Each CGA variable associated with OS (P<0.1)
was evaluated with a multivariate Cox proportional hazards model adjusting for age,
gender, diagnosis, initial treatment choice and tolerance to treatment; adjusted

hazard ratios (HR), 95% confidence intervals (95%Cl), and p-values are reported.



RESULTS

Patients’ population

Among the 107 eligible inpatients, 15 refused to take part in the study and 2
completed only one screening tool, leaving 90 assessable patients, with a median
age of 74 (65-89 years old). Table 1 shows sociodemographic details and medical
characteristics of these patients. Fifty four percent of the patients could be classified
as “younger”’, aged between 65 and 74 years. Most patients had a favorable
prognosis (85%) and the majority of these patients received a full dose of

chemotherapy (66%). Only 33% of the older patients were intolerant to the treatment.

Vulnerability, G8 and CGA

Table 2 shows vulnerability of these patients in different geriatric scale. Seventy-two
percent of the patients presented a G8 score 214.5 points (vulnerable). The median
score achieved on the G8 scale was 12.5 (range 5-17). CGA identified 80% (n=72) of
the patients as vulnerable (= 2 impairments). The most frequent deficit was observed
in the evaluation of comorbidities (61%). Problems in functional status (ADL, IADL)
occurred in 11% and 37% (28% of men and 49% of women) of the patients
respectively. Signs of emotional difficulties (HADS) were detected among 16% of the
patients. Cognitive impairment was detected among 31 % of the patients with the

MMSE (<27) and among 51% with the MoCA (<26).

Reliability, G8 and CGA

Fig 1. shows the receiver operating characteristics (ROC) analysis of the G8

compared to the CGA as the gold standard among these patients. The area under



the ROC-curve (AUC * SE) of the G8 was 0.749 £ 0.051. A sensitivity of 79.2% and
a specificity of 55.6% for G8 (cut-off score < 14.5) were obtained. An optimal cut-off
score of 13.5 was found for the G8 tool, with a sensitivity of 61.1% (95% CI [49.5-
71.5]) and a specificity of 72.2% (95% CI [48.7-87.6]). The analysis of the AUC
values of the screening instruments versus the different items within the CGA
showed that the G8 identified nutritional difficulties (MNA; 0.887 + 0.019) and
locomotion difficulties (TUG; 0,874 + 0,094) with good diagnostic accuracy; loss of
autonomy (ADL; 0,756 + 0.079), fatigue (Mob-t; 0,716 + 0,046) and emotional
difficulties (HADS; 0,798 + 0,077) with moderate diagnostic accuracy, and fall during
the last year (falls; 0,526 + 0,075), cognitive impairment (MMSE; 0,623 + 0,178 and
MoCA; 0,669 £ 0,055), polypharmacy (number of drugs; 0,533 + 0,048) and

comorbidities (CClI; 0,486 + 0,047) with poor diagnostic accuracy.

Survival, G8 and CGA

Table 3 shows the univariate association between one-year overall survival and the
baseline and geriatric characteristics. During the first year of follow-up, 28% (n=25) of
older patients with haematological malignancies died. The leading cause of death
(84%) was disease progression. Only four older patients died due to treatment
related toxicity. Using the unadjusted effects of routine parameters and CGA
parameters, we found that the G8 impairments had no impact on one-year OS
(p=0.988). Surprisingly, the impairment in the CGA total score also did not impact the
one-year OS (p=0.999). Only age = 75 years (p=0.010), unfavorable prognosis
(p<0.001) and cognitive impairment measured by the MMSE and/or the MoCA

(p=0.013) influenced the OS. After adjusting for routine clinical parameters, as shows



in table 4, cognitive impairment (p=0.030) remained significantly associated with
worse OS. Fig 2. shows the Kaplan-Meier overall survival between patients without
cognitive impairment (MMSE =27 and MoCA 226) and patients with cognitive
impairment (MMSE<27 or MoCA <26) in one-year overall survival. This figure
demonstrated that patients with cognitive impairment had a higher mortality risk

(p=0.013).



DISCUSSION

The aims of this study were to evaluate in consecutive clinically fit older patients with
haematological malignancies the reliability of the G8 screening tool compared to a
full CGA and to identify the predictive value of clinical CGA parameters in terms of

one-year OS.

First, it should be emphasized that our screening was performed in a population
admitted for chemotherapy according to clinical physician’s judgment about the
tolerance of the patients. This prospective study showed that, at the start of their
treatment, 72% of clinically fit older patients with haematological malignancies were
defined as vulnerable by the G8 and 80% when evaluated with the CGA (= two CGA
abnormalities). This high prevalence of vulnerability confirms the findings from
Soubeyran et al. (23) who reported 80% of vulnerable patients in their unselected
oncology population, but with a less stringent definition of impairment (= one CGA
abnormality). One could even question the need for a screening instrument in a

haematological population, given such a high prevalence of vulnerability.

As for the G8 screening tool, we found that it identified vulnerability in clinically fit
older patients with haematological malignancies with moderate diagnostic accuracy.
This differs from other studies which demonstrated that the G8 had a good diagnostic
accuracy for identifying patients who might benefit from additional investigations (23).
This discrepancy may be explained by the fact that these studies focused either
exclusively on solid tumors, or on a mixed population with a minority of

haematological malignancies, and that the G8 screening tool was initially validated in



a large French oncogeriatric population (23). In this large oncologic population, the
sensitivity (S) of the G8 was 76.6% and the specificity (Sp) was 64.4%. In our study,
the G8 had similar S (79.2%) but a poorer Sp (55.6%) with a cut-off score of 14.5.
This lower specificity may be explained by the high incidence of fatigue and
nutritional problems, common in haematological patients. This is in accordance with
our results that demonstrated that the G8 was well correlated with the nutritional
domain of the CGA and poorly correlated with other domains, confirming its primarily
function-based content. However, in many haematological patients, these nutritional
problems are due to the disease itself and are often reversible with adequate
management. This is a major issue to take into account when making therapeutical
decisions in order to avoid under-treatment of older patients that adequate
chemotherapy could possibly cure or significantly prolong their survival. We found
that a better cut-off score for the G8 in this study was 13.5, yielding a moderate
sensitivity of 61.1% and a moderate specificity of 72.2%. However, in haematological
patients, when curable intent is possible, it is important that screening tools have a
good specificity in order to avoid under-treatment but also a good sensitivity to avoid
over-treatment of true “vulnerable” patients that could develop severe side effects,
ultimately leading to geriatric syndromes and loss of autonomy. It seems, however,
that in its current form, the G8 is not adapted to our haematological population as a
screening tool to optimize treatment. In other words, the G8 screening tool does not
improve patients’ health-related quality of life through adapted care and does not
adequately select patients susceptible to tolerate optimal treatment. These results
are very similar to those observed by Hamaker et al. (6) in a recent paper of older
patients with haematological malignancies, demonstrating that using the G8 in a two-

stepped approach to the geriatric assessment did not appear beneficial.



In a second part of this study, we focused essentially on the prediction of survival in
our selected population. Surprisingly, neither the G8 nor the CGA total score
appeared to predict one-year survival. This conclusion is in contradiction with the
results reported by Kenis (24) and Hamaker (6) who found a significant association of
impaired G8 with poor prognosis in a mixed population of older cancer patients (24)
and in older patients with malignant haemopathies (6). Our discrepancy with this last
paper can be explained by the fact that in our population, 85% of the patients had a
favorable prognosis compared with 42% in Hamaker’s study, and the large majority
of our patients were alive after a one-year follow-up (72%). In addition, we selected a
population of clinically fit older patients admitted to receive chemotherapy. It is
important to remember that, initially, the G8 screening tool was built only to predict
the need for full CGA in older patients (23). The poor prognostic value of the CGA
total score in our population can be explained by the fact that — in malignant
haemopathies — other important prognostic factors related to the disease itself such
as anemia (25), albumin level (26) or poor cytogenetics (27), which were not

assessed in this study, have a more prominent influence on survival.

A multivariable analysis was performed on the different items of the CGA and
surprisingly, only cognitive status in the CGA had a predictive value for one-year OS.
This result is concordant with other studies that have demonstrated that older cancer
patients with cognitive impairment have a higher risk of death compared to those with
normal cognitive function (28-30). These results can be easily explained. First, older
patients with cognitive impairment are less compliant to the treatment (31). Second,
cognitive impairment in older patients are often associated with late-life depression

(32) which is correlated with a poorer survival in older cancer patients (33). Third,



older people with cognitive impairment are more frequently isolated (34), and turn
away persons who want to help, to avoid facing their difficulties (35). Finally, it is
increasingly reported that chemotherapeutic agents can worsen the patient’s
cognitive status (36-38). Thus, it is obvious those patients with cognitive impairment
at the start of chemotherapy are more vulnerable, and that their vulnerability can be

worsened by chemotherapeutic agents (39, 40).

Although our patient population size is somewhat too small to draw definite
conclusions, as many patients with haematological malignancies die from their
disease and rarely from comorbidities (39), our study suggests that all clinically fit
patients without cognitive impairment could benefit from full dose chemotherapy and
should thus be appropriately screened for such impairment. This assumption needs
further investigation, but could be highly relevant for future treatment guidelines.
Patients with cognitive impairment should definitely be identified and steered towards
rehabilitation and adapted care (38), including psychological support (35). More
generally, health services should be adapted to the needs of this vulnerable
population (need for services to be organized at the bedside and flexibility in

scheduling appointments).

Finally, although the CGA is considered as the gold standard to improve the
management of older patients, its content is still debated. Additionally, an excess of
tools and cut-off scores identifying impairment in geriatric domains are found in the
literature. In our study, we focused on two validated scales of cognitive and
emotional status, i.e. MMSE and MoCA for cognitive status, while the MoCA is more

sensitive to detect mild cognitive impairment that which explains the greater



percentage of cognitive impairment measured by this scale. We chose the CCI to
evaluate the number of co-morbidities but their severity is probably more important
than their quantity since an accumulation of co-morbidities was not found to be a
good predictor of the patient’s tolerance to chemotherapy (40, 41). In agreement with
this assumption, the CIRS-G could be a more appropriate scale. The predictive
relevance of our screening tools in terms of toxicity could not be evaluated in this
study since the number of toxic deaths was very low in our series of clinically fit older
haematological patients. Finally, malignant haemopathies are heterogeneous and the
risk profile associated with non-aggressive lymphomas is substantially different from
that of acute myeloid leukaemia’s (AML), and the disease itself has a major impact

on survival when a multivariate analysis is performed.

To our knowledge, this is the first prospective study investigating the reliability of the
G8 to identify clinically fit patients who should benefit from a CGA, and evaluating the
prognostic value of clinical parameters within the CGA. Our study showed that 1) G8
score does not help selecting patients for full CGA 2) the G8 and CGA total score do
not predict OS 3) in addition to age and the disease itself, cognitive impairment
appears to be a powerful prognostic factor. Prospective trials are now required to
further determine whether better identification and management of cognitive

impairment in clinically fit older patients could improve survival.
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