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Abstract

Introduction: Frailty is a geriatric syndrome related to ad-
verse health outcomes in the elderly, due to a decrease sys-
tems” functional reserve. Cancer is a common pathology in
the elderly, and we need tools for identifying the response
to treatment and prognosis of elderly cancer patients. This
short revision aims to assess the significance of the detec-
tion of frailty in the elderly patient with a tumor as a possible
prognostic factor in terms of mortality, and the impact of the
2013 Frailty Consensus in the research activity.

Materials and methods: A review of the literature from
2013 (when an International Consensus on frailty was
published) to 2016 was made, choosing works that used
some of the frail scales proposed by the consensus and had
mortality results with a correct description of the stadistic
analysis.

Results: 15 papers were selected, finding an increased
mortality risk in frail older people (OR from 2.07 to 12.5).
The number of papers related to frailty in cancer patients
increased from 1 in 2013 to 10 in 2015.

Conclusions: Frailty must be detected in old cancer patient
as a potential prognosis factor that can help in choosing the
better treatment. The impact of this entity in publications
is growing since the International consensus of 2013, but
further research must be made to establish a gold standard
for the detection of the syndrome, and analyze all the
consequences of frailty in the evolution and prognosis of
cancer.
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Introduction

Frailty is a syndrome related to adverse health events
and an increased risk of mortality and morbility [1]. As
a result of an older population, we can find a higher
number of frail patients. Frailty is more common in older
people, and it is associated with sarcopenia (although
they are different entities) [2] and cardiovascular risk
[3]. Frail patients present disability more frequently
than nonfrail people, and need more social attention [4].

Cancer is frequent among older patients. About the
60 per cent of the new diagnosis of cancer is set on peo-
ple over 65-years-old, and the 30 per cent in patients
that are 75 or older [5]. Elderly are more likely to pres-
ent neoplasias due to loss of function of the different
cell molecular structures. This is often reflected in cell
atrophy, but also in the loss of the ability to keep the
genome stable, producing mechanisms that contribute
to uncontrolled cell proliferation both in molecular and
tissue levels. In this way, we can understand cancer as
an age-related illness [6], which shares the pathophys-
iological mechanisms of frailty in relation to the loss of
molecular functions.

In 2013, a group of international experts remarked
the importance of frailty as a predictor of outcomes,
and a measurement of the “biological age” of the in-
dividuals. Frail individuals have a lower life expectan-
cy. They recommended the use of well validated scales
as FRAIL scale, the Groningen Frailty Indicator (GFI) or
the Canadian Study on Health and Aging Frailty Index
(CSHA), among others [7].
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The presence of frailty can be a determining factor in
the response of an elderly cancer patient to the various
treatments and the associated morbidity, as well as
in the survival rates. This short revision aims to assess
the significance of the detection of frailty in the elderly
patient with a tumor as a possible prognostic factor in
terms of mortality. Moreover, the impact on publications
of the recommendations made by the international
experts on geriatrics in 2013 will be examined.

Materials and Methods

A revision of the literature published from 2013 to
May of 2016 about this subject has been made, in order
to analyse the importance of frailty as a prognosis factor
in cancer.

Information sources

A Medline search strategy was developed, by using
the search form “cancer” AND “frailty” AND “mortality”,
and applying special criteria for searching just the publi-
cations from 2013 to 2016, so the impact of the recom-
mendations of the International Geriatrics Societies in
2013 can be analysed.

Eligibility criteria

Publications needed to meet specific criteria for

being considerate. They should use some of the scales
proposed by the international consensus in 2013 for
measure frailty: Groningen Frailty Index (GPI), modified
Frailty Index (mFl), Fried criteria, Frail scale, Canadian
Study on Health and Aging Frailty Index (CSHA), Geron-
topole Frailty Scale [7].

Articles must contain mortality results related to
neoplasias in the elderly. Furthermore, statistics must
be defined properly, giving and odds ratio (OR) or
similar with a p value if possible. Confidence interval
was not an essential criteria, but studies without it were
remarked to signal the deficit.

Prospective and retrospective studies were included
if they complied with the eligibility criteria.

Study selection

The reading of the title and the abstract of all the
results of the search was made, proceeding to read the
complete articles specific on cancer on the elderly that
complied the exposed criteria. The review was made by
two independent investigators, resolving the conflicts
by consensus.

The selected studies were classified depending on
the publication year and the treatment applied to pa-
tients, as well as if they were general studies on cancer

Articles identified through literature search and screened for relevance n = 132

Excluded (n=113)

\ 4

- 46 were not about cancer

- 56 didn't use frailty scales proposed by the International consensus

- 8 used a not-elderly populations

-3 didn't meet the statistical criteria

Full text articles obtained for evaluation n = 19

Excluded (n = 4)

mortality

- 3 papers measured morbidity, toxicity or response to treatment, but not

- 1 statistical analysis had not a good quality.

Studies eligible for inclusion n = 15

Figure 1: PRISMA diagram explaining the flow of the studies through the review.
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or related to any specific neoplasia. Characteristics as
if they were prospective or retrospective, the sample
size and the odds or hazard ratio with p value and con-
fidence intervals were extracted. The kind of treatment
received by patients and the frailty scale employed
were recorded.

Outcomes

The principal outcome measured was mortality among
frailty patients. Results on morbidity or response to treat-
ment were analysed too.

Statistics: no statistic analysis could be made, due to
the differences between the works in terms of sampling
and objectives. A descriptive analyse was made, resum-
ing the results of the publications.

Results

Study selection: a PRISMA diagram explains the flow
of the studies through the review (Figure 1). 232 articles
were found, but just 19 papers examined frailty in on-

cology patients following one of the scales proposed by
the International Consensus. Three of them measured
toxicity, polypharmacy, morbidity or response to treat-
ment, not mortality. Another one was discarded as in
its result there was no odds ratio or similar parameter.

Characteristics of the studies

Characteristics of the included studies are present-
ed in Table 1 [8-22]. 5 studies had less than a hundred
participants [10,15,18,20,22], 6 between a hundred
and a thousand [11,12,14,19,21], and 5 more than this
[8,9,13,16,17]. The population of three studies had any
type of cancer [12,14,17], two urologic neoplasias [8,13],
six digestive-related cancer [9,10,19-21], one was not
specific but excluded skin cancer [11], another talked
about lymphoma [18], one included neoplasias of the
head, neck and skin [13] and two studied patients with
gynaecological cancer (breast [22] or any other [16]).

Frailty measurement

Four studies measured frailty thought the Modified

Table 1: Studies selected and its principal characteristics.

Type of Study Population Treatment Variable Result Year Type of Index
Neoplasia
Chappidi, | Retrospective | 2679 Surgery Mortality mFl >3 OR 2.07 2016 | Urologic Modified Frailty
et al. [8] (one month) 95%Cl: 0.78-5.49 Index from the
T Canadian Study
p>0.01 on Health and
Aging Frailty
Index
Buettner, et Prospective 1326 Surgery Mortality mFI score as- 2015 Digestive Modified Frailty
al. [9] sessed at the Index from the
time of initial Canadian Study
surgery was not on Health and
associated with Aging Frailty
1-year mortality Index and sar-
copenia
Ugolini, et  Prospective 46 Surgery Mortality TUGt OR 3.507, 2015 Digestive | Timed up-and-
al. [10] 95%Cl: 1.35- go test and Gro-
911 p-= 0 01 ningen Frailty
o ' Index
GFI was not
associated with
mortality
Brown, et | Prospective 416 Any kind of Mortality Prefrail HR = 2015 Non-skin Frailty Index
al. [11] treatment 1.84
95%Cl 1.28-2.65
p > 0.01
Frail HR 2.79,
95%Cl: 1.34-
5.81, p <0.01
Aaldriks, et Prospective 520 Chemo- Mortality HR 1.47 2015 Any type of Groningen Frail-
al. [12] therapy 95%Cl 1.19- cancer ty Index
0.182
p < 0.001
Lascano, et | Retrospective 41681 Surgery Mortality OR 5.95, 2015 | Urologic Canadian Study
al. [13] (one month) 95%Cl: 3.72- on Health and
9.51, p < 0.01 Aging Frailty
’ Index
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Revening, Prospective 393 Surgery Mortality Non frail OR 0.4 2015 | Any type of | Modified Frailty
etal. [14] (one month) cancer Index from the

o,
§no_|t 85R/05C2|) Vs-t Canadian Study
rai .2 (no on Health and

0,
95%Cl) Aging Frailty
p =0.07 Index and sar-
copenia
Bras, etal. Retrospective |90 Surgery Mortality GFl store didn't 2015 | Head, neck | Groningen Frail-
[15] predict signifi- and skin ty Index
cantly death. p =
0.265
Uppal, et  Retrospective | 6551 Any kind of Mortality ORmFI >4 = 2015 Ginecologic Modified Frailty
al. [16] treatment  and mor- 12.5 Index from the
bidity o) 1 _ Canadian Study
gg /;gl =477 on Health and
’ Aging Frailty
p > 0.01 Index
Handforth, Retrospective 2196 Any kind of Mortality Prefrail HR 2.67, 2015 Any Various (pheno-
etal. [17] | (revision) treatment 95%Cl 1.08- typ(_a,_cumulatlve
6.62- déficit, compre-

hensive geriat-
Frail HR 2.33, ric assesment)

95%Cl 1.20-4.52
Morbidity 4.86,

95% Cl 2.19-
10.78
Aaldriks, et Prospective 90 Chemo- Mortality OR 2.55, 2015 Lymphoma Groningen Frail-
al. [18] therapy 95%Cl: 1.07- ty Index
6.10; p =0.04
Response to 9.17,
treatment  g5e; CI 1.51-
55.8; p =0.02
Tegels, et | Prospective 180 Surgery Mortality OR 4.0, 2014 Digestive Groningen Frail-
al. [19] 95%CI 1.1-14.1, (gastric) ty Index
p=0.03
Dale, et al. Prospective 76 Surgery Major com- OR 4.06; p = 2014 Digestive  Modified Frailty
[20] plication or | 0.01 (pancreatic) | Index and Short
mortality Physical Perfor-
ICU admis- OR = 4.30; p = mance Battery
sion 0.01
Aaldriks, et Prospective 143 Chemo- Mortality HR =272 2014 Digestive  Groningen Frail-
al. [21] therapy 95% CI: 1.58- (colorectal) |ty Index
4.69; p < 0.001
Aaldriks, et Prospective 55 Chemo- Mortality 3.40 2013 Breast Groningen Frail-
al. [22] therapy 95% Cl: 1.62- ty Index
7.10; p =0.001

Frailty Index from the Canadian Study on Health and Ag-  Risk of mortality
ing Frailty Index and sarcopenia [8,9,14,16], and anoth-
er used this scale and the Short Physical performance
Battery [20], The Groningen Frailty index (GFI) was used
by six research groups [12,15,18,19,21,22], one used
this index and the Timed up-and-go test too [10], and
one else employed this tool combined with other meas-
ures [19]. The Canadian Study on Health and Aging Frail-
ty Index was used in one publication [13], as well as the  Other results
non-modified Frailty Index [11]. One of the studies used
various frailty scales to identify frail and prefrail patients
[17].

Frailty was associated with a higher risk of mortality
in all studies but three of them. The Groningen Frailty
Index failed to alert from mortality in two studies
[10,15], and the modified Frailty Index in one [19]. The
increased mortality risk goes from de 2.07 [8] to 12.5
[16].

Some of the works accepted measured other out-
comes as ICU admission [20], or morbidity related to the
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cancer process [16,17], as well as response to treatment
[18]. In all cases, frailty was a predictor of a worse evo-
lution of the neoplasia.

Impact of frailty consensus

The number of articles about the studied subject
increased significantly from 2013 to 2015, from one
investigation [22] to ten [9-18] each year.

Discussion

This revision has shows, as previous work, that frail-
ty is clearly associated with higher mortality in old can-
cer patients [23]. Nevertheless, as there is no common
standard for a frailty definition [4], studying the real
impact of this entity among old cancer patients is quite
complicated. In general, it is recommended to make a
screening for frailty in older patients with oncological
diseases, but the available frailty screening tools have
not enough discriminative power to be useful in further
assessment [24].

Frailty is a complex syndrome that must be suspect-
ed by geriatricians, family or general doctors [4], who
usually knows better the patient, as it is a dynamic sit-
uation. It is important for oncologist, when the cancer
diagnosis is made, to be assessed by other specialist on
the patient way of live and the evolution of his health
and functional abilities in the last years, in order to un-
derstand the possible implications of aging and frailty
in the healing process. This complex procedure that in-
cludes physical, psychological, mental, functional and
social evaluation of the elderly is called “geriatric as-
sessment” [25].

Frailty represents an easy way of understanding
the prognosis of a patient, as it is related with the
functional reserve of the different organs and systems.
A frail patient will not elaborate an appropriate answer
to stress factors, so the homeostasis will be broken and
disease, mortality or any other adverse health outcome
will take place [1], as it has been demonstrated in this
review.

This syndrome is related to sarcopenia and disabili-
ty, although they are not synonyms. Understanding the
frailty level of a patient is an easy way of evaluate the
general status of the elderly within a few minutes [4].
The problem arrives when we have to choose one of the
existing frailty definitions.

There are two approximations to frailty. In one hand,
authors like Fried, et al. define frailty as a phenotype,
so it can be found in patients who gather some symp-
toms and signs as slow gait speed, low grip strength,
decreased aerobic capacity, fatigue and/or weight de-
crease [7]. Itis necessary to know the parameters of the
studied population, so we can compare the results of
the physical examination of our patient with them. Fur-
thermore, a dynamometer is needed to obtain all the
parameters of the phenotype definition. Theses draw-

Acosta-Benito et al. Int J Cancer Clin Res 2019, 6:118

backs do not ease the application of the phenotype defi-
nition of frailty. In this revision, just two papers used
phenotypic definitions of frailty [10,22].

On the other hand, authors like Rockwood have de-
veloped frailty scales from an addition of physical,
mental, psychological and social deficits. Is the case of
scales like the one of the Canadian Study on Health Ag-
ing group (CSHA), the modified Frailty Index (mFl) or the
Groningen Frailty Index (GFI) [7]. One of the most im-
portant difficulties of these scales is that one of the defi-
cits can explain the outcomes by itself, and these tools
give the same prediction capacity to items as different
as ischemic heart disease or widowhood in some cases.
Nonetheless, most studies of this revision have used an
accumulation of declines definition [9,11-19,21,22].

Three years ago, an International Consensus on frail-
ty was proclaimed, trying to underline the importance
of this entity and encouraging researches to examine
the real impact of this syndrome in the different pathol-
ogies [7]. As a result, and as is showed in this paper,
the number of publications has increased. Most of this
publications use frailty within the addition of deficits
definition.

There is a third way of defining frailty. The FRAIL
scale mixes aspect from the phenotype and the addition
of deficits definition. Through five questions (four about
fatigue, aerobic capacity, strength and weight loose and
one about number of a defined classification of illness-
es) can determine if an individual meets the criteria for
frailty, is not frail or can be classified in an intermediate
state called “prefrailty” [26]. No works have been found
that use the FRAIL scale as a prognosis tool for cancer
patients.

Frailty has been related with and increased risk for
mortality and morbidity derived from neoplasias and
its treatment [8,10-12,14-22]. This result is consistent
with studies in other pathologies [1], as cardiovascular
diseases [3]. Frailty maximizes the cardiovascular risk
through the generation of an increased trend to inflam-
mation, and a decreased muscle mass that carries to in-
sulin resistance. Inflammation provided by cancer can
be added to the one derived from frailty, and produce
a higher number of adverse health outcomes [6]. Nev-
ertheless, the physiological influence of frailty and its
metabolic ways must be defined in cancer patients.

Old patients have an immune system that does
not react properly to infection. Cancer patients have a
greater risk of infection due to the loss of immune re-
sponse and to the suppression of it secondary to the
treatments. Frailty is related to immunosenescence
what means that frail people will respond worst to in-
fection and its treatment if presented, because their im-
mune system can no longer attack the microorganisms
as well as it did before [27,28]. This can be part of the
reason of the increased mortality and morbidity among
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old frail cancer patients.

Only three works were not compatible with the in-
creased mortality and morbidity associated with frailty.
The study led by Bras” population included only patients
with neck, head and skin neoplasias [15]. This neopla-
sias are not very common among elderly, and are in-
frequent in general population, so results are not quite
representative of the elderly population and other risk
factors might be associated with this type of cancer.
Buettner, et al. designed an study that tried to describe
the potential of sarcopenia in predicting risk of mortality
in elderly cancer patients, adding this prediction power
to frailty. They demonstrated that frail and sarcopenia
individuals with sarcopenia suffer more complications
and have a higher one-year mortality than frail non-sar-
copenic people [9]. As sarcopenia ad frailty are related,
when we identify frail people with lower muscle mass
we are selecting a group with higher risk of adverse
outcomes , because they have two different syndromes
that are related to mortality, morbidity and disability by
themselves [2]. Ugolini, et al. didn’t find connection be-
tween frailty (by using the Groningen frailty Index) and
mortality [10], but they did with the Timed up-and-go
test, which is considered an executive function test re-
lated to frailty [7].

Conclusions

Frailty is a geriatric syndrome that should be taken
into account when deciding the treatment in elderly
cancer patients. As this entity is firmly related to in-
creased mortality and morbidity, as well as poorer re-
sponse to treatment, frailty must be checked in every
old patient as a tool to decide the options of recovery,
and consequently the best way to treat the neoplasia.

Although most cancer-related studies use the ac-
cumulation of deficits definition of frailty, it is possible
that combining it with the phenotype definition increas-
es the capacity of prediction of this syndrome, in terms
of mortality, morbidity or response to treatment. Fur-
ther research must be done in this field.

Since the publication of the Consensus on Frailty,
many work on frailty has been developed. The impor-
tance of this syndrome is growing, and it is being sub-
ject of research in different fields, like cancer, due to its
potential implications in the management of the patient
because of the prognosis value it has in terms of life ex-
pectancy and response to treatment.
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