
Journal of Geriatric Oncology xxx (2019) xxx

JGO-00701; No. of pages: 6; 4C:

Contents lists available at ScienceDirect

Journal of Geriatric Oncology
Cancer events in Belgian nursing home residents: An EORTC prospective
cohort study
Hans Wildiers a,⁎, Murielle Mauer b, Monique Elseviers c, Jonas De Wolf d, Sigrid Hatse e, Marije Hamaker f,
Frank Buntinx g, Jan De Lepeleire h, Geert Uytterschaut i, Claire Falandry j,
Konstantinus Tryfonidis k, Maryska Janssen-Heijnen l

a Department of General Medical Oncology, University Hospitals Leuven, Herestraat 49, B-3000 Leuven, Belgium.
b Statistics Department, EORTC Headquarters, Avenue Emmanuel Mounier 83/11, 1200 Brussels, Belgium
c CRIC (Centre for Research and Innovation in Care), Faculty of Medicine and Health Sciences, University of Antwerp, Belgium
d Antwerp University Hospital, Edegem, Belgium, University of Antwerp, Belgium, Ghent University Hospital, Belgium
e Laboratory of Experimental Oncology (LEO), Department of Oncology, KU Leuven, and Department of General Medical Oncology, University Hospitals Leuven, Leuven Cancer Institute, Leuven,
Belgium
f Department of Geriatric Medicine, Diakonessenhuis Utrecht, the Netherlands
g Department of General Practice, KULeuven, Kapucijnenvoer 35, Block J, B-3000 Leuven, Belgium
h Department of General Practice, KULeuven, Kapucijnenvoer 35, Block J, B-3000, Leuven, Belgium and UPC KU, Leuven, Belgium
i Elderly Care, Armonea nv, Stationsstraat 102, 2800 Mechelen, Belgium
j Geriatrics Unit, Hospices Civils de Lyon, CarMEN Laboratory, Lyon University, Pierre-Bénite, France
k EORTC Headquarters, Avenue Emmanuel Mounier 83/11, 1200 Brussels, Belgium
l Department of Clinical Epidemiology, VieCuri Medical Centre, Tegelseweg 210, 5912 BL Venlo, the Netherlands, Department of Epidemiology, Maastricht University Medical Centre+, GROW
School for Oncology and Developmental Biology, P.O. Box 616, 6200, MD, Maastricht, the Netherlands
⁎ Corresponding author.
E-mail address: hans.wildiers@uzleuven.be (H. Wildie

https://doi.org/10.1016/j.jgo.2019.03.005
1879-4068/© 2019 Published by Elsevier Ltd.

Please cite this article as: H.Wildiers,M.Mau
study, J Geriatr Oncol, https://doi.org/10.101
a b s t r a c t
a r t i c l e i n f o
Article history:
Received 3 January 2019
Received in revised form 2 March 2019
Accepted 9 March 2019
Available online xxxx
Objectives: This prospective multicenter cohort study aimed to describe new cancer events in nursing home
residents (NHR).
Materials and Methods: The study was performed in 39 nursing homes from the Armonea network in Belgium,
covering 4262 nursing home beds. All NHR in these homes were prospectively followed during 1 year for occur-
rence of cancer events (diagnosis or clinical suspicion of a new cancer or progression of a known cancer). After
training, each site's local staff identified NHR with cancer events in collaboration with the treating general prac-
titioner (GP). NHR with cancer events were included after informed consent, and data about general health and
cancer status were collected every 3 months up to 2 years.
Results: In only nine NHR (median age 87 years, range 72–92), a cancer event was recorded during follow-up
including five new (suspected or diagnosed) cancer events (incidence rate = 123/100.000 NHR per year) and
four NHR with (suspected or diagnosed) progressive disease. In four NHR with suspected cancer, no diagnostic
procedure was performed, and in five no anticancer treatment was started.
Conclusion: Clinically relevant cancer events (potentially requiring diagnostic or therapeutic action) occur at
a much lower frequency in NHR than expected from cancer incidence data in the general older population.
Although some underreporting of cancer events cannot be excluded, this prospective study supports several pre-
vious retrospective observations that cancer events are rare in very frail older persons. Moreover, diagnostic and
therapeutic actions for (suspected) cancer events are often not undertaken in this population.

© 2019 Published by Elsevier Ltd.
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1. Introduction

Cancer is a disease of older individuals. Cancer incidence is eleven-
fold higher in persons over the age of 65, than in younger individuals
rs).
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[1]. Approximately 60% of all new cancers and 70% of cancer mortality
occur in people older than 65 years [2]. Moreover, due to the aging of
the population in theWestern world the number of older people is pro-
gressively increasing and therefore the number of older cancer patients
is expected to rise [1]. Despite this rapid increase in cancer incidence
and cancer-related mortality with age, our knowledge about aging and
cancer and about optimal treatment for older cancer patients is still
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far from adequate. A key problem in geriatric oncology research is the
important selection bias because very old/frail patients are very rarely
included in clinical trials [3,4].

Changes in the patterns of health care delivery have shifted the care
of older individuals fromacute care settings to the community and long-
term care facilities. As the European population ages, more people will
become nursing home residents (NHR), many of whom are expected
to develop cancer because of their chronological age [5]. Although can-
cer might be very common in older NHR, it is poorly studied. Few data
are available regarding diagnostic and therapeutic approaches and can-
cer outcomes [6,7], and also about the impact of cancer diagnosis on
their health-related quality of life (HRQoL) [5,8]. It is expected that
many older patients with (suspected) cancer in nursing homes are not
referred to hospitals or cancer centers for further diagnostic tests and/
or treatments. In fact, a recent Dutch study has shown that 33% of
physicians involved in the care for older persons reported not having
referred the last nursing home patient suspected with breast cancer to
a hospital for diagnosis [9]. The motivations for this could be manifold
and associated with patient's fitness, life expectancy and the expected
benefit from further diagnostic and therapeutic procedures.

For these reasons, we designed a prospective study in NHR in
Belgium including patients with and without known active cancer
where a diagnostic/treatment decision had to be taken, focusing on in-
cidence of cancer events, demographics, referral patterns and reasons
for non-referral, diagnostic procedures, anti-cancer treatments and
outcome.

2. Materials and Methods

A prospective observational cohort study was designed and per-
formed by the elderly task force (ETF) of the European Organisation
for Research and Treatment of Cancer (EORTC). The studywas approved
by the ethics committee from the University Hospitals Leuven and reg-
istered at clinicaltrials.gov (NCT01910376). The study took place in
nursing homes of a Belgian nursing home organisation called Armonea
(www.armonea.be) and was approved and supported by the board of
Armonea. Thirthy-nine nursing homes were selected for the cancer co-
hort covering 4262 nursing home beds. The physicians and nurses in
Armonea use a uniform medical file system and follow-up procedure
for all the nursing homes allowing uniform patient documentation
and data collection in the different nursing homes.

The main inclusion criterion was being resident in one of the 39
nursing home during the study period. New cancer events were defined
as one of the following: 1/ a strong clinical suspicion (based on
physician's judgement) of a new cancerwhere a diagnostic or therapeu-
tic decision had to be taken; 2/ a strong clinical suspicion (based on
physician's judgement) of progression of a previously known cancer
where a diagnostic or therapeutic decision had to be taken; 3/ proven
diagnosis (histology) of a new cancer where a diagnostic or therapeutic
decision had to be taken; 4/ proven diagnosis of progression (histology
and/or clinical/biochemical/radiological evidence) of a previously
known cancer where a diagnostic or therapeutic decision had to be
taken. Since we expected that not all cancer events would be clinically
or pathologically proven, and would not always be followed by a diag-
nostic or therapeutic procedure, we decided to register both proven
cancer events as well as clinically suspected events, based on the
treating/responsible physician's judgement. All invasive cancer types
and all histologieswere eligible. Patients whowere suspected and diag-
nosed with cancer during routine medical examinations (in nursing
home or externally), or during (external) hospitalization (but with res-
idence in one of the nursing homes and return to the nursing home after
hospitalization) were eligible.

The ETF prepared information leaflets for patients and families, in-
formed consent documents, a powerpoint slide deck for collaborators,
a paper Case Record Form (CRF) for each case, and an information letter
for the treating physicians of each nursing home. If the resident and/or
Please cite this article as: H.Wildiers,M.Mauer,M. Elseviers, et al., Cancer e
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relative agreed to enroll in the study, a formal informed consent was
signed by the resident (or the legal representative if not possible/feasi-
ble for the resident). Nursing homeswere also asked to record the num-
ber of (suspected) cancer events where informed consent was refused.

The study was launched in two pilot nursing homes. The principle
investigator and EORTC delegates personally visited these 2 nursing
homes for explanation to the local team. As no unexpected practical
problems occurred, the study was opened in the remaining 37 nursing
homes 4 months later. Five meetings were organized with all directors
and/or head nurses of the 37 nursing homes prior to the start. An exten-
sive information package as described abovewas provided to all nursing
homes. For each nursing home, the director and head nurse were the
primarily involved personswho informed their staff and treating physi-
cians in their nursing homes.

After inclusion, prospective data collection was done through a
questionnaire that was completed by the dedicated nurse and the
treating general practioner (GP) in the nursing home. Medical docu-
ments from hospitalization/specialist consulation were also used if
available. At baseline, the following general parameters were recorded:
patient characteristics (sex, age, weight, height, performance status
(PS), date of admission to nursing home, list of comedication), geriatric
evaluation (ADL scale, plus 2 cognitive items linked to the BelgianActiv-
ities of Daily Living (ADL) scale, Minimental state examination
(MMSE)), Health related quality of life (HRQoL: questions 29 and 30
from EORTC QLQ-C30) if the patient was able to complete this, results
of advance care planning, Porock 6-month mortality predictor scale (a
scale specifically developed for a nursing home population; http://
eprognosis.ucsf.edu/porock.php), Charlson comorbidity index. Most of
these parameters were already part of routine evaluation in the
Armonea nursing homes. Concerning cancer-specific data, the following
parameters were collected: type of cancer, stage, date of (suspected) di-
agnosis, diagnosed before or after admission to the nursing home, diag-
nostic approach planned, therapeutic strategy planned, referral patterns
to specialist, motives for non-referral. Armonea appointed a dedicated
co-workerwho took care of all the communication between the individ-
ual nursing homes, and the EORTC datacentre and research team. All pa-
tient data were anonymised by Armonea before being sent to EORTC.

Participant accrual stopped exactly 1 year after initiation in each
nursing home. The one year time period was chosen to have a suffi-
ciently large period to detect cancer events, and to be able to evaluate
the ‘annual’ incidence of these events. After enrollment in the study
with a cancer event, participants were prospectively followed every
three months for evolution in activities of daily living (ADL), cognition
and health related quality of life (HRQoL), new cancer events and treat-
ments, diagnostic and treatment procedures, and survival. Participants
with a cancer event were followed until death or exit from the nursing
home or for a maximum of two years.

The incidence rate of cancer (primary endpoint)was calculated as all
(new) cancer events per 100,000 person years. Other endpoints, i.e. de-
mographics, referral patterns and motives for non-referral, anti-cancer
treatments and outcome (evolution in ADL, cognition, HRQoL and sur-
vival) in NHR were analyzed by descriptive statistics. Median overall
survival (OS) was estimated by using the Kaplan-Meier technique
after all patients had been followed for two years.

Role of the funding source: Armonea, a Belgian nursing home net-
work, provided financial support to EORTC.

3. Results

The study was launched in two pilot nursing homes on 28/10/2014
and 14/11/2014 that stopped accrual exactly 1 year after starting. The
remaining 37 nursing homes started accrual on 17/3/2015 until 16/3/
2016. The 39 nursing homes covered 4262 nursing home beds during
that period. During thewhole period, nine cancer cases were registered
which converts to an incidence rate of 222 per 100,000 NHR per year.
The nine cases included five new cancer events (corresponding to an
vents in Belgiannursing home residents: An EORTC prospective cohort
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Table 1
Patient and cancer characteristics of the 9 (suspected) new cancer events in Nursing home residents (NHR).

Patient 1 2 3 4 5 6 7 8 9

Age (years) 92 86 85 81 80 89 89 72 86
Sex Female Female Male Male Female Female Male Female Female
Weight (kg) 59 86 97 62 83 43 59 46
MMSE (0 worst
score, 30 best
score)

18 30 25 21 29 23 29 25 19

Katz ADL score (..
worst score, .. best
score)

20 16 18 19 8 15 17 10 20

Cognition (2 best
score, 8 worst
score)

6 4 2 4 2 3 2 2 2

Porock scale: % risk
of mortality
within 6 months

11 11 36 36 17 27 27 27 11

Written ACP by
patient available

Yes Yes Yes Missing Missing No Yes Yes Missing

Written ACP by
physician
available

Yes Yes Yes No No No Yes Yes No

ACP: relative
involved?

No Yes Yes Missing Missing Yes Yes Yes Missing

Number of
medications

4 7 4 15 Missing 14 7 10 9

QoL: general health
status (1 worst
score, 7 best
score)

4 3 3 4 4 4 3 4 Missing

QoL: general quality
of life (1 worst
score, 7 best
score)

4 4 3 4 4 4 2 5 Missing

Charlson
Comorbidity Index
(0 = no severe
comorbidities)

2 0 0 2 8 1 1 2 1

Cancer setting Diagnosis of
new cancer

Suspicion of
progressive
disease

Suspicion of
new cancer

Diagnosis of
progressive
disease

Diagnosis of
new cancer

Diagnosis of
progressive
disease

Diagnosis of
new cancer

Diagnosis of
progressive
disease

Suspicion of
new cancer

Tumor type Gastro-intestinal Breast Prostate Head and
neck: now
relapse in local
and distant
lymph nodes

Angiosarcoma
in breast

Head and neck;
now relapse in
skin

Head and neck;
and gingiva;
metastases
suspected in
lung and colon

Bladder Unknown
primary
(thoracic
mass)

How was the tumor
diagnosed?

Hospitalization GP GP GP + referral GP + referral GP + referral GP + referral Hospitalization Hospitalization

Clinical findings Palpable
mass/lymph
nodes;
visible
tumor

General
worsening;
anorexia;
urinary
retention

Visible tumor Visible tumor Palpable
mass/lymph
nodes; visible
tumor; pain

Anorexia

Laboratory findings Blood count;
elevated tumor
markers

Elevated
tumor
markers

No details

Medical imaging
findings

CT-scan CT-scan Mammography No details CT-scan

Histological
diagnosis

Biopsy Biopsy Biopsy Biopsy No details

GP planning of
diagnostic
procedure and
reason why not

No (old patient,
bad health, no
benefit)

Yes No Yes Yes Yes Yes no (comes
from the
specialist)

No (bad
health, no
benefit, family
refusal)

Referral to a
specialist and
reason why not

No (old patient,
bad health, no
benefit)

Yes No (bad
health, no
benefit,
very
depressed
patient)

Yes Yes Yes Yes Yes No (family
refusal)

Any anticancer
treatment started,
reason why not,
kind of treatment,
purpose

No (old patient,
bad health, no
benefit)

No (patient
refusal)

No Yes
(radiotherapy
with curative
intent)

Yes (surgery
With curative
intent)

Yes
(radiotherapy
and surgery
with curative
intent)

No (old patient,
bad health, no
benefit)

Yes (surgery
with palliative
intent)

No (no benefit,
lack of
symptoms,
family refusal)

Any symptom
control therapy
started

Yes (pain
killers)

No No Yes (pain
killers)

No Yes (pain
killers and
corticosteroids)

Yes (pain killers
and
antiemetics)

Yes (pain
killers)

No

(continued on next page)
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Table 1 (continued)

Patient 1 2 3 4 5 6 7 8 9

Case discussed at a
MTD

No Yes No Yes Yes Yes Yes Unknown Unknown

GP present at the
MTD

No No No No No

Survival status Dead Dead Dead Dead Alive Dead Dead Alive Dead
Survival (months)
from signature of
informed consent
to death or last
follow-up date

3 17 4 1 24 1 1 28 23

MMSE= minimental status examination; ACP = advance care planning; GP = general practitioner; MTD = multidisciplinary team discussion.
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incidence rate of 123 new cancers per 100,000 person-years) and four
NHRwith (suspected) progressive disease. The nursing homes reported
no cases with (suspected) cancer events where informed consent was
refused by the patient and/or family.

Table 1 summarizes the details on the nine cancer cases. There were
major differences in diagnostic and therapeutic approach, and also in
survival. Two patients had two primary malignancies. Tumor types
included cancer of the head and neck (N= 3), breast (N= 2), urogen-
ital (N = 2), gastrointestinal (N = 1), skin (N = 1) and of unknown
primary origin (N = 1). In four of nine NHR with suspected cancer, no
diagnostic procedure was performed, and in five no anticancer treat-
ment was started. Median survival was four months. Two of four pa-
tients who received anticancer treatment died within one month
(both received treatment with curative intent). Of five patients who
did not receive anticancer treatment, three died within four months,
one after 17 months and one after 23 months.

4. Discussion

This study aimed for the first time to prospectively evaluate cancer
events in a large nursing home population. Surprisingly, only nine can-
cer events were recorded during one year period in a population of
N4000 NHR including five new (suspected or diagnosed) cancer events,
accounting for a new cancer incidence of 123 per 100,000 person-years.
This number of new cancer events in NHR was much lower than could
be expected from epidemiological data. Data from the population-
based Netherlands Cancer Registry indicate a cancer incidence rate of
2566 per 100,000 person-years in 2015 among those aged 75 or older
[10]; specified per age group, this is 2514/100.000 for age 75–79,
2725/100.000 for age 80–84, 2613/100.000 for age 85–89, 2166/
100.000 for age 90–94, 2013/100.000 for 95+. It should be acknowl-
edged that this population contains both NHR and non NHR, but it is es-
timated that the NHR represent only about ten% in this population. In
Belgium with a total population of about ten Million inhabitants,
125.000 older persons lived in nursing homes in 2010 with a median
age of 86 years [11] In summary, the cancer incidence numbers in the
general older population (independent of living place) are about 20
times higher than the incidence rate thatwas found inNHR in our study.

At first sight, the numbers may appear inappropriately low. How-
ever, more andmore (retrospective) data suggest that cancer incidence
increases with age, but seems to decline again in the very old [12]. The
concept of “Peak and decline of cancer incidence in the oldest old” has
been formerly identified [12] and several epidemiologic series have
demonstrated a shrinkage of global cancer incidence behind a plateau
laying in the 80–90 years range in women and in the 75–85 years
range in men. The same was found in the Netherlands Cancer Registry,
where the incidence of cancer in 2015 first increased to 2725/100,000 in
age group 80–84 years, whereafter the incidence rate decreased to
2013/100,000 in those aged 95 or older [10]. However, even when
compared to population-based data among the oldest age groups,
the incidence rate of new cancer events in our NHR cohort was about
Please cite this article as: H.Wildiers,M.Mauer,M. Elseviers, et al., Cancer e
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20 times lower. Another important observation is the amount of previ-
ously unknown cancers in autopsy studies. On the one hand, several au-
topsy series inmenwhodied from other causes have shown a 30 to 45%
prevalence of prostate cancer in men in their fifties and an 80% preva-
lence in men in their seventies [13]. On the other hand, 2 autopsy stud-
ies in very old men/women who died without a known cancer, showed
a very low rate of invasive cancer. In the study from Stanta [14], a group
of 507 autopsied older persons was analyzed, divided in three age
groups: 75–90 years, 95–99, and over 99 (centenarians). The prevalence
of cancerwas 35% among the younger persons and 20% and 16% respec-
tively for those aged 95–99 and for the centenarians. The prevalence of
metastaseswas 63% for tumors occurring in persons aged 75–90, 32% in
persons aged 95–98, and 29% in the centenarians. In a second autopsy
study [15], findings of 140 centenarians of the age range of 100–
109 years were compared to those of 96 older subjects of the age
range of 75–95 years. A lower prevalence (16.3% vs. 39.0%), as well as
a slower and less aggressive evolution of neoplastic pathologies (fre-
quency of metastases: 26.0% vs. 55.0%) were found in the centenarians,
as compared to the general aging population. These data again confirm
our observation that cancer events in very old/frail people aremuch less
frequent than previously thought.

There may be several possible explanations for the low incidence
rate of (suspected) cancer events among NHR. The most obvious one
is underreporting of cancer events in the oldest old because of much
less screening/diagnostic efforts in very old/frail populations.
Underreporting of cancer in NHR may be a major concern since there
are often good oncological treatments to alleviate symptoms (e.g. anti-
hormone therapy in breast cancer of prostate cancer) that are denied to
NHR if no diagnosis is made. Therefore, in this project, cancer event
reporting was promoted through a communication campaign towards
NH nurses, physicians, and general practitioners. Moreover, also suspi-
cion of cancer, without formal diagnosis, was prospectively assessed.
Consequently, one may consider the risk of major underdiagnosis as
limited. Our results are in good accordance with the hyperfunction the-
ory of aging which proposes that aging phenotypes are the conse-
quences of two periods of time following each other [16]. Firstly, the
hyperfunction period, leading to the overstimulation of physiological
processes, eventually leading to atherosclerosis by overstimulation of
arterial smooth muscle cells, osteosclerosis by osteoclasts activation, in
part driven by the activation of the TOR (Target of Rapamycin) pathway.
Secondly, the malfunction period, associated with a shrinking of those
physiological processes, characterized by a pathological aging (“de-
cline”) but associated with a decreased incidence of cancer. When
looking at the cellular level, cellular senescence is considered a funda-
mental protection mechanism against cellular damage and oncogenesis
[17]. There is a well known dilemma for individual cells if chromosal
damage occurs: cells may be prudent and choose the senescence path-
way, implying growth arrest and diminished metabolic activity. Or, al-
ternatively, the cell may choose to accept the chromosomal damage
and continue proliferation, but the risk exists that this damage is onco-
genic and results in a malignant cell clone and eventually cancer
vents in Belgiannursing home residents: An EORTC prospective cohort

https://doi.org/10.1016/j.jgo.2019.03.005


5H. Wildiers et al. / Journal of Geriatric Oncology xxx (2019) xxx
development. Thus, the senescence program shuts down damaged and
potentially harmful cells. This cancer protection mechanism is, how-
ever, a double-edged sword: due to their lack of regenerative capacity,
the accumulation of senescent cells leads to failure of organ homeosta-
sis/function and is in fact the driving force in tissue aging. It could be
stated that aging is the price a human body needs to pay for not getting
cancer. This leads to the hypothesis that frail older people, who aremore
prone to ‘senescence’, might be less likely to develop cancer,whilemore
fit older persons might be more predisposed to develop cancer.

When looking in detail into the diagnostic and therapeutic approach
to these nine cases, we observed significant heterogeneity in terms of
diagnostic procedures, therapeutic management and survival. In four
of them, nodiagnostic procedurewas performed, and in five no antican-
cer treatment was started. It is questionable whether the five residents
who didn't receive anticancer therapy, would have benefitted if some
kind of anticancer therapy would have been started. Breast cancer and
prostate cancer for instance, are generally quite easily controlled for sig-
nificant time periods with ‘easy’ drugs such as antihormone therapy,
and ‘undertreatment’ should be avoided. On the other hand, two out
of four patients who received anticancer treatment died within one
month (both received treatmentwith curative intent) so it is also crucial
to avoid overtreatment in this population. Median survival was gener-
ally short, but variable, and for NHRwith longer life expectancy, appro-
priate cancer diagnosis and treatment may provide some benefit. The
lownumber of cancer events precludes detailed analysis and interpreta-
tion of the results. Anyhow, the diagnostic approach seems much less
extensive than in younger persons, which is not surprising.

This study has several strenghts: it is the first prospective evaluation
of cancer events in a frail nursing home population. The collaboration of
a large nursing home network with uniform working procedures and
management allowed the inclusion of a very large cohort. There are
also limitations: our study did not evaluate formal incidence or preva-
lence of cancer. We decided to focus rather on clinically relevant possi-
ble ‘cancer-related events’ (that required a diagnostic and/or
therapeutic procedure) since we believe that these events are much
more relevant for individual nursing home residents, than pure inci-
dence or prevalence data from new cancer cases that may or may not
be clinically relevant (for instance, indolent prostate cancer is an irrele-
vantfinding in a frail NHR). An important potential limitation and bias is
underreporting of cancer events. We were well aware of this risk, and
undertook all possible actions to prevent underreporting as much as
possible. The study was organized top-down: the Armonea headquar-
ters strongly supported this project (conceptually and financially), and
all nursing home directors and head nurses were personally involved.
While (formal) diagnosis of a cancer event is objective, we acknowledge
that ‘physician's judgement’ of strong clinical suspicion of a cancer
event is more subjective. Given the fact that treating physicians and rel-
atives mostly minimize diagnostic procedures in very frail persons, we
considered this the only possibility to collect valuable information on
this patient population. We certainly cannot exclude a certain extent
of underreporting in this study, also in the ‘clinical suspicion group’,
but the strong involvement of all nursing homes makes significant
underreporting of clinically relevant cancer events unlikely. Another
limitation is that this study only included Belgium nursing homes
which may differ from nursing home settings in other countries. More-
over, Armonea is a private nursing home network that may rather at-
tract older persons capable of paying this kind of support. There are
no strict inclusion criteria for entrance, but residents need to be at
least 65 years (or in selected cases younger if severe dependency is
present). In thewhole Armonea network, about 65% are heavily care de-
pendent at entrance (asmeasured by the Belgian Katz scale [18], having
a score B, C or Cdwhichmeans that they need assistance for transfers or
toilet use and/or presence of dementia with functional dependence).
The median entry age in the Armonea network is 83.8 years and the
Please cite this article as: H.Wildiers,M.Mauer,M. Elseviers, et al., Cancer e
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median life expectancy after entrance is 681 days (about 22 months).
Most residents keep their previous general practitioner unless they
live too far away from their previous address; in that case a dedicated
general practitioner appointed to each nursing home was in medical
charge. This description shows that the Armonea NHR population really
consists of a highly frail population.

In conclusion, this study for the first time prospectively evaluated
cancer events in a large nursing homepopulation. Clinically relevant can-
cer events (new diagnosis or progression of a previously known cancer)
occured at extremely low frequency. Although some underreporting of
cancer events cannot be excluded, our findings support several previous
observations that cancer events are much less frequent and problematic
in very frail older persons than previously expected. This information is
important for health care organisation within nursing homes.

Moreover, diagnostic and therapeutic actions for (suspected) cancer
events are often not undertaken in this population.
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