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Abstract

Aging of population represents a new
challenge for physicians who have to deal
with the balance of risk and benefit in a
population that is poorly represented in
clinical trials. Frail patients need individual-
ized treatments because of their high risk of
developing complications in the course of
therapies. Several studies have reported the
effect of frailty on falls, hospitalization and
mortality, but only few have focused on sur-
gical patients and frailty is not included in
the traditional surgical risk scales. 

Geriatric surgery patients have a physi-
ologic vulnerability requiring assessment
beyond the traditional preoperative evalua-
tion of adults. Although single organ evalu-
ation cannot be ignored in elderly popula-
tion, recognition of frail patients during pre-
operative assessment may provide addition-
al insight in predicting poor outcome; thus,
aiding preoperative decision-making.

We developed a Urological-Geriatric
Integrated Diagnostic-Therapeutic Pathway
in order to evaluate ≥65 years old patients
affected by urogenital pathologies which
require major surgery and to early identify
frail subject.

Introduction

Several studies have reported the effect
of frailty on falls, hospitalization and mor-
tality, but only few have focused on surgical
patients and frailty is not included in the tra-
ditional surgical risk scales.1

Recognition of frail patients during pre-
operative assessment may provide addition-
al insight in predicting poor outcome; thus,
aiding preoperative decision-making.2

The most common definition of frailty

is an age-associated, biological syndrome
characterized by decreased biological
reserves, due to dysregulation of several
physiological systems, which puts an indi-
vidual at risk when facing minor stressors,
and is associated with poor outcomes, i.e.
disability, hospitalization and death.3 The
prevalence of frailty in people older than 65
years is high, ranging from 7 to 16.3%.4

The prevalence increases with age, and
is greater in women than in men, reaching
30% of people aged 85 years.5 Frail patients
have a higher risk of adverse outcomes
including prolonged hospitalization, mor-
tality, nursing home admission and fall and
a lower probability of receiving appropriate
medical and interventional procedures.6

Moreover, when they are subjected to inva-
sive methods, they show a higher risk of
complications. So, the recognition of frailty
has become a high priority issue in medi-
cine in order to evaluate more carefully the
risk/benefit ratio. 

Literature shows a better improvement
of clinical outcomes of elderly people
undergoing surgery when they undergo an
evaluation of frailty with multidimensional
assessment.7

In recent years, some surgical fields
have paid particular attention to the assess-
ment of frailty by implementing an integra-
tion with geriatrics for the evaluation and
treatment of older patients, with a particular
regard for the frail ones.8 In some specific
surgical areas this integration has taken on
particular emphasis (orthogeriatric model,
cardiac surgery, maxillo-facial surgery).
Nevertheless, an integrated uro-geriatric
approach is currently not yet properly estab-
lished. The majority of urologic procedures
are performed in patients ages 65 and older,
20% of whom are considered to be frail.7,9

Aim of our study was to identify
patients with a moderate/severe geriatric
risk in order to create an appropriate clinical
pathway, using the following tools: i) defi-
nition of a clinical and functional prognosis,
before and after urological surgery, by using
the multidimensional prognostic index
(MPI); ii) interventions in order to modify
the present clinical risk conditions before
and after surgery; iii) early start of an appro-
priate social-assistant path for older patients
undergoing urological surgery.

Materials and Methods

At the Galliera Hospital in Genoa we
have developed a Urological-Geriatric
Integrated Diagnostic-Therapeutic Pathway
(PDTA). This PDTA involves the establish-
ment of a team made up of specialist urolo-

gists and geriatricians who perform an inte-
grated geriatric and urological evaluation of
subjects aged ≥65 years affected by urogen-
ital pathologies which require major sur-
gery, i.e. laparoscopic and open surgical:
radical cystectomy, radical nephrectomy,
radical prostatectomy.

A first assessment before surgery is per-
formed at the medical clinic where each
patient performs the SELFY_MPI, which is
a validated self-assessment questionnaire of
the multi-dimensional risk for negative out-
comes.10 In case of SELFY_MPI class of
risk 2 (moderate risk) or 3 (high risk), the
patient is addressed to the uro-geriatric
ambulatory, which includes an interdiscipli-
nary team, i.e. urologist, geriatrician, anes-
thesiologist, nurse, social worker. 

The geriatrician will evaluate the
patients for clinical history, functional
assessment, multidimensional evaluation
and calculation of MPI.

The MPI was developed as a prognostic
tool for hospitalized older patients.11,12 MPI
is derived from eight Comprehensive
Geriatric Assessment components: basal
and instrumental activities of daily living
(ADLs, IADLs), cognitive status, nutrition-
al status, risk of developing pressure sores,
co-morbidity, polypharmacy, i.e. the num-
ber of drugs taken by the subject, and living
status.11 Problems for each component are
classified as major (1 point), minor (0.5
points) or none (0 points). Scores are then
summed and divided by eight, with scores
≥0.66 graded as frailty. Compared with
other frailty measurements, MPI shows a
higher predictive ability of adverse out-
comes and his strongly associated with
adverse outcomes in hospitalized older
patients13 and also in general practice
patients.14
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According to the Urological-Geriatric
PDTA (Figure 1), when the MPI score
identifies a subject in a class of risk 2 or 3,
a specific assessment of the areas at risk is
required, in order to improve the altered
clinical and/or functional parameter, plan
appropriately surgery, follow patient after
surgery during hospitalization, plan uro-

logic and geriatric follow-up after one
month and if necessary, after 3 and/or 6
months. 

The urologist provides correct indica-
tions for the surgical intervention, assess-
es the risks, shares with the geriatrician
the personalized counselling activities and
defines all the aspects of the surgical ses-

sion. The anesthetist provides the authori-
zation for the intervention. The nurse
plans the required visits and the social
worker, involved on indication of the geri-
atrician, activates the territorial assistance
services.

The following outcomes will be evalu-
ated at short (48 h after surgery) and long-
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Figure 1. Flow-chart of the Urologic-Geriatric Integrated Diagnostic-Therapeutic Pathway. MPI, multidimensional prognostic index.
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term (3-6 months after surgery) (Figure 1).
Short-term (within 48 h from the inter-

vention) outcomes include peri- and post-
operative complications, such as paralytic
or mechanical ileus, acute renal failure, ane-
mia; local complications, such as abdominal
hernia, stoma ischemia and/or necrosis, sep-
sis (secondary to respiratory, urinary, cen-
tral venous catheter or other infections),
delirium and death. 

Long-term outcomes (up to 3 and 6
months after the intervention) take into
account the length of hospital stay, the
number of specialist consultations required,
the number of re-admissions in hospital
within 30 days of discharge and the long-
term mortality. 

Table 1 shows the planned discharged
in different settings based on MPI scores.

Results

This urologic-geriatric PDTA has start-
ed on 01 February 2019 and until 31 July
2019 it has included 35 patients aged from
66 to 92 years old (mean age=74 years), 31
males and 3 females. 

After urological diagnosis and indica-
tion to surgery, the patients were admitted
to the medical clinic where they performed
the SELFY_MPI. 33 patients showed a
SELFY_MPI class of risk 1 so they under-
went to laparoscopic or open surgery with-
out entering in the geriatric protocol: 13
patients underwent a radical laparoscopic
prostatectomy, 10 a radical cystectomy (8
open surgery 2 laparoscopic surgery), 7
patients a radical nephrectomy (4 laparo-
scopic surgery, 3 open surgery), 2 a partial
nephrectomy (1 laparoscopic surgery, 1
open surgery) and 1 patient underwent to a
radical laparoscopic nephrectomy and con-
tralateral partial nephrectomy.

Two patients resulted at the SELFY-MPI
into the class of risk 2, so they were evaluat-
ed by geriatricians that performed the full
MPI, whose results confirmed moderate risk
class (MPI 2). After the evaluation of ASA
class (American Society of Anesthesiologists

physical status classification) the two
patients were included into the IV grade of
risk (patients with severe systemic disease
that is constant threat to life);15 therefore, the
anesthetist excluded surgery. 

Discussion

For a person of advanced age, surgery is
an extremely stressful situation. At the same
time, this is a patient group that varies
greatly in terms of its available resources
and its risk factors. It is essential that this
variability be taken into account in order to
obtain the best possible individualization of
treatment. 

Frailty is a geriatric syndrome that
reflects a state of decreased physiological
reserve and increased vulnerability to stress.
So, it can be considered a measure of sus-
ceptibility to poor health outcomes in
response to stressors. 

A recent review article included 23
studies investigating the relationship
between frailty and postoperative outcome.
A significant association was shown
between frailty and increased 30-day, 90-
day, and 1-year mortality, the occurrence of
postoperative complications; and increased
duration of hospital stay.16 Another review
of 44 studies investigating postoperative
outcome after surgery clearly showed the
role of frailty.17 Frailty was associated with
an increased incidence of postoperative
complications. No association was found
between the complications and the classical
prognostic factors such as age or the
American Society of Anesthesiologists
(ASA) classification.17

There has been a recent swell of early
research regarding frailty in urologic oncol-
ogy and its related perioperative effects.
Frailty has been well documented to be
independently associated with poor urolog-
ic postoperative outcomes including higher
rates of complications, prolonged length of
hospital stays and higher rates of discharge
to skilled or assisted nursing facilities.7,9

Up of 75% of patients over the age of

85 are not frail, although frailty tend to
increase with age. Frailty assessment may
predict outcomes in older neoplastic
patients, with the result that its influence
on survival is comparable to the TNM
stage.18

An observational trial performed an
analysis of frailty focusing exclusively on
urological patients.19 This trial enrolled 78
older patients undergoing major urological
surgery (endoscopic or open surgery) and
showed a significant association between
frailty and the risk of major complications,
after both urological surgery and
endoscopy. Recently a retrospective study
reported the experience of a pre-operative
risk assessment in a population of 31 elder-
ly patients treated for urologic cancer. This
evaluation led to propose a modification of
an element of care for 66% of patients and
to propose therapeutic abstention for only 3
patients. An evaluation whose purpose is to
adapt to the physiological age of patients
and their overall state of health, surgical
treatment and postoperative management is
feasible and seems to help unmask elements
of fragility usually not detected.20 Fried
frailty criteria were demonstrated to be pre-
dictive of high-grade complications after
radical cystectomy, while individual com-
ponents were predictive of having any com-
plication.21 Moreover frailty also has signif-
icant economic consequences as demon-
strated in one study of 235 patients under-
going heart surgery.21

In our PDTA we used the MPI score to
identify patients at risk of negative out-
comes. MPI is a widely validated prognostic
tool, based on a standard CGA. Three large
systematic reviews reported that MPI was a
CGA-based prognostic tool with good dis-
crimination, accuracy and calibration,22 use-
ful both in clinical practice and research 12

and showing highest validity, reliability and
feasibility compared to other tools used to
identify frail older patients.23 Indeed, multi-
center studies demonstrated that the MPI
was a significantly more accurate predictor
of all-cause mortality than other frailty
indices24 as well as an independent predictor
of length of hospital stay25 with high sensi-
tivity to clinical changes during hospitaliza-
tion.26 Thus, the European Medicines
Agency (EMA) in 2018 reported that the
MPI is able to extract information from
CGA to categorize frailty in three subgroups
with excellent prognostic value.27

The creation of an integrated urologic-
geriatric PDTA provides a better personal-
ization of the clinical/diagnostic pathway
and prognostic classification of the patients.
This could determinate a greater integration
of the therapeutic proposal using a tailored
care plan addressed to the multi-dimension-
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Table 1. Planned discharged in different settings based on multidimensional prognostic
index scores.

                      Ordinary discharge              Protected hospital          Follow-up 1-3-6 months
                                                                            discharge

MPI 1                                      X                                                         -                                                          -
MPI 2                                      X                                                         X                                                         -
MPI 3                                       -                                                         X                                                         X
MPI, multidimensional prognostic index.
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al clinical and functional needs of the elder-
ly also after hospital discharge. Patients
identified as more frail during the pre-
surgery phase (SELFY_ MPI 2-3 and MPI
2-3) are treated with the purpose of improv-
ing their functional status through physical
exercises, nutritional supplementation, anx-
iety management strategies, treatment of
anemia where necessary, evaluation of cog-
nitive status for the risk of development of
delirium, etc. The prevalence of in cardiac,
vascular, pulmonary, as well as metabolic
and cerebral diseases is higher in old age.28

During preoperative evaluation it is neces-
sary to identify these disorders, which can
be further investigated by means of addi-
tional diagnostic methods. Polypharmacy is
associated with a poor postoperative out-
come. Non-essential drugs should be dis-
continued during the perioperative phase
and medication analysis is necessary for
suspension of potentially inappropriate
medication.29

Conclusions

Age by itself should not be considered a
factor precluding surgical treatment. The
correct approach for the management of the
surgical patients, in this case the urological
patients, consists on an early identification
and construction of a multidisciplinary
pathway in the pre-operative, peri-operative
and post-operative settings of older people
stratified by a frailty score. This is the only
possible way to reduce mortality, morbidity
and costs for the treatment of urological dis-
eases in elderly patients. 

Frailty is strongly associated with dis-
charge to skilled or assisted living facilities
among patients undergoing most types of
inpatient urologic surgery of varying com-
plexity.

Moreover, it was also strongly associat-
ed with short-term postoperative complica-
tions among patients undergoing most uro-
logical procedures. These findings highlight
the importance of preoperative frailty
assessment and how this assessment can
enhance surgical decision-making among
physicians, patients and their families for
optimized postoperative outcomes

The results we have obtained so far are
still preliminary. On the basis of these first
data, however, the possibility of extend the
PDTA to patients with require endoscopic
surgery will be evaluated.

By now this multidisciplinary model
has been applied only to urologic surgery.
On the basis of our preliminary results, we
will evaluate to extend this approach also to
other surgical or medical fields. 
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