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Clinical pathways adapted to frailty in acute medical patients in Humanitas Research Hospital: study protocol
for a before-and-after study

1. Background

As the population ages, older people with multimorbidity and disability, including the frail, represent
an increasing proportion of hospital users. Exposure to the hospital environment increases the risk of
multiple adverse health events for the most vulnerable, including new disabilities, delirium, falls, infections,
periprocedural complications, institutionalization, and death. In this scenario, one of the most challenging
issues is the identification of the frail elderly to design tailored hospital clinical pathways that provide patients
with the highest quality of care with the least possible harm.

Frailty is conceptualized as an age-related multisystem biophysiologic dysregulation that makes the
elderly more vulnerable to a stressful event.? In several medical and surgical hospital populations, frailty has
been shown to be associated with the chance of multiple adverse outcomes,>**>® replacing chronological
age as a risk factors for poor outcomes. Many current guidelines, particularly in surgery, recommend routine
preoperative assessment of frailty to guide postoperative care.”® In medicine, frailty has been the focus of
geriatric and gerontologic research for at least thirty years.

Frail patients are not only at greater risk of complications, they often have complex care needs and
require more time to return to pre-morbid function. As a result, they have longer hospital stays and often
need to be transferred to rehabilitation, long-term care or palliative care facilities. Overall, the costs of caring
for a frail person tend to be disproportionately higher than would be expected from the burden of the
primary disease alone, or even from the comorbidities themselves. The optimal approach to frailty care in
the hospital setting therefore necessarily requires a high degree of integration between the medical, nursing
and multimodal rehabilitation components.

This study is the starting point of a quality program at our institution to create safer and more
effective care pathways for vulnerable medical and surgical patients. Humanitas Research Hospital is a Joint
Commission International (JCl)-accredited tertiary teaching hospital that, since 2016, has implemented an
electronic health record to facilitate the monitoring of clinical behaviors {physicians, nurses, rehabilitation,
and care professionals) for compliance with standards set by JCI.°

JCI's patient-centered standards address key processes across the hospital's continuum of care,
covering international patient safety goals (IPSG), patient access and continuity of care (ACC), patient and
family rights (PFR), patient assessment (AOP), patient care (COP), anesthesia and surgical care (ASC),
medication management and use (MMU), and patient and family education (PFE).

Adherence to JCl standards ensures that the flow of information is consistent with teamwork and
multidisciplinary collaboration across the continuum of care in our hospital and in transition to community-
based settings. They are process and outcome-oriented and provide the framework and methodological basis
for the development and integration of specific, transparent, and measurable pathways.

In this paper, we present the pathway project for frail patients admitted to the acute medicine ward,
which we have named FRAME (Fraiity-adapted Rehabilitation in Acute MEdicine), the result of a collaboration
between the departments of Internal Medicine and Neurorehabilitation in our hospital. The FRAME path was
designed using the Clinical Practice Improvement (CPI) approach recommended by Horn, a kind of high-
quality controlled observational study that is as good as randomized trials at identifying and addressing
factors predictive of poor outcomes. Horn explains: CPI “is an observational study design whose
measurement encompasses a comprehensive view of the care management process: (1) key patient
characteristics, (2) all treatment and care processes, and (3) outcomes. All 3 classes of data are considered
simultaneously. This comprehensive measurement framework provides a basis for meaningful analyses of
significant associations between process and outcome(s), controlling for patient differences” *°



4 M‘-—‘
FRAME study protocol, advanced draft (Bernardini Bruno) g i

The FRAME pathway more efficiently integrates medical and functional decision-making processes
into patient co-management, changing only some aspects of the specific routines of medical and
neurorehabilitation teams. Once its clinical utility is proven, the FRAME pathway can become a routine
standard. The FRAME pathway involves the use of already validated indicators of complexity of care and a
prognostic score, as well as the use of an original, purpose-built frailty assessment instrument, the rationale
and validity of which are briefly explained.

The pilot study we conducted on 100 acute patients admitted from February to May 2023 made us
confident that our methods will allow us to:

- Quantify pre-morbid frailty in acutely ill patients admitted to the internal medicine ward.

- Qualify care needs with markers of medical and functional complexity at admission and discharge

- Determine the incidence of complications during hospitalization (falls, urinary tract infections,
delirium, pneumonia, sepsis)

- Detect functional dependency at discharge,

- Detect discharge destination for home or community facilities and services.

- Estimate the degree of association between premorbid frailty, complexity of care, and all outcomes.

We hypothesized that closer collaboration between medical and neurorehabilitation teams could
improve decision-making and facilitate patients' transition to home or community-based services. Thus, the
primary goal of this study is to significantly reduce the length of stay in the internal medicine ward without
worsening patients' clinical and functional cutcomes.

2. Methods
2.1 Study design and setting )

This protocol describes a single-center, controlled, before-after study with an intention-to-treat
design. A single clinical pathway was designed from admission of patients from the Emergency Department
to the Internal Medicine-Nephrology (MN) ward of our institution until discharge.

MN ward is a 40-bed inpatient unit,]with an attached 10-bed outpatient dialysis unit. It admits non-
critical acute patients from the emergency department, mainly with renal, infectious, oncological and
immunological diseases. The main disease and comorbidities of patients will be identified with ICD-10 codes.
2.2 Patient Characteristics and Enrollment

All patients aged 50 years or older Who are consecutively admitted to the MN ward will be enrolled in
the FRAME study. Highly unstable patients, those requiring continuous monitoring or urgent dialysis will be
enrolled in the FRAME study when clinically stable (i.e., green on the Early Warning Score'**213). Enroliment
of patients considered to be terminally ill will be considered on a case-by-case basis.

Written informed consent will be obtained from all study participants at enroliment.

Due to the design of the study and the electronic medical record, it is not possible to blind
participants, investigators, care providers, or outcome assessors in this study.

2.3 Original bedside tools of the FRAME study

2.3.1 The FLIGS frailty questionnaire

The construct of frailty, its quantification, and the prognostic contribution it can add to multivariable
models remain controversial, and there is no consensus on which tool should be considered the reference
standard for clinical use.***>

One major problem is that most frailty assessment instruments have been limited to their predictive
validity (i.e., their independent association with a negative health outcome), skipping psychometric validation
(e.g., testing the consistency of the overall construct and the reliability of the salient scale indicators). A
second problem is that scores on almost all frailty assessment instruments are used as a dichotomous (frail
vs. non-frail) or three-category classification (non-frail, prefrail, and frail), which does not allow for a measure
of "how" frail a person is. These inconsistencies can lead to widely biased estimates of frailty as different
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instruments identify different people as frail, with non-negligible misclassification, and overall frailty scores
cannot be compared or pooled.*®*”

For these reasons, to assess frailty we developed an ad hoc guestionnaire based on functional
limitations and geriatric syndromes,*® which we called the FLIGS Frailty Questionnaire (FLIGS-FQ). The FLIGS-
FQ (see Appendix 1) is a patient-reported measure that details the patient's history over the past 30 days for
the presence of functional limitations and geriatric syndromes. It consists of 23 dichotomous (no/yes)
questions that can be easily administered by telephone or self-administered. The FLIGS-FQ produces an
interval score ranging from O (no frailty) to 23 (failure to thrive), which can be traced to a z-score.

Preliminary results of the psychometric validation of the FLIGS-FQ confirmed the unidimensionality
of the construct and a very good reliability. The FLIGS-FQ total score, used as a continuous scale, was found
to be associated with adverse clinical events during hospitalization in a population of 261 patients admitted
to the medical ward from the emergency department.

2.3.2 The FRIDA score

From a multicenter study including a very large case series that we coordinated, we recently
validated a predictive score for individual risk of dependence in ambulation at the end of rehabilitation,
which we called FRIDA (Functional Risk Index for Dependence in Ambulation).? The FRIDA score is based on
the standardized process-outcome indicators of medical and functional complexity of the IPER-2.0 system.*®

The FRIDA score is the first tool in the literature to combine both medical and functional elements
into a single individual risk score. The score has very good predictive performance across major rehabilitation
impairment categories and also across different rehabilitation facilities. As anticipated in our article, IPER-2.0
indicators (and therefore the FRIDA score) are suitable for monitoring the main medical and functional
problems in rehabilitation and can provide a dynamic measure of the whole process of care for each
individual patient.

2.4 Standard of care prior to the FRAME study

The standard of care prior to the present study was to activate multimodal rehabilitation treatment
(physiotherapy, logopedic, speech therapy, neuropsychology, occupational therapy, as needed) after neuro-
physiatric consultation requested at the discretion of the tutor physician of the patient.

2.5 FRAME study standard of care

The standard of care for this study will be based on the interdisciplinary meeting (internist, nurse,
neurophysiologist and physical therapist, and other rehabilitation professionals if necessary) held every other
day. During the interdisciplinary meeting, all new patients enrolled in the FRAME study and those undergoing
rehabilitation will be discussed. For newly recruited patients, the FLIGS frailty score will be reviewed and
discussed, and the FRIDA score will be calculated. The qualitative and quantitative analysis of the two
instruments will serve as the basis for treatment planning and rehabilitation intervention. For patients in
discharge, the Care Process Monitoring Chart will be updated and closed.

3. Study outcomes

The primary endpoint is length of stay (LOS). The incidence of adverse clinical events (i.e., delirium,
falls, urinary tract infections, pneumonia, and sepsis), dependency in basic mobility at discharge, and failure
to return home at discharge are considered as secondary outcomes.

4. Statistical analysis

The sample size was calculated based on the pilot study data. Based on the analysis of 100 patients
admitted to the same medical ward from, the length of stay was 19416 days. To reduce the average length of
stay to 14 days, a 50-50 study requires 324 patients, or 162 patients per group. These calculations are based
on 80% power with a two-sided significance level of 5%.
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Starting in October 2023, the goal of including 162 patients in the prospective FRAME study appears
achievable in about 7 months of enroliment. Patients in the prospective FRAME study will be compared with
a group of patients treated between January 2020 and October 2022 in the same ward.

This control group was formed by applying the same inclusion and exclusion criteria used in the
prospective FRAME study, and participated in rehabilitation programs according to the standard of care. All
baseline characteristics and outcomes mentioned in the previous sections for the control group will be
captured through retrospective review of medical records.

The end of data collection (prospective study and retrospective control group) can be completed by
June 2024.

Descriptive statistics will be used to present the baseline characteristics. Differences in these
characteristics between the control group and the FRAME group will be tested for statistical significance
using Mann-Whitney's U test for continuous variables and Pearson's chi-square test or Fisher's exact test for
categorical variables. A subgroup analysis will be performed to test for between-group differences in primary
and secondary outcomes.

Statistical analysis will be performed with Stata 17 software. A two-sided p-value < 0.05 will be
considered statistically significant. Data analysis will be performed according to the intention-to-treat
principle.

This article was reported using the SPIRIT guidelines.?

Discussion
To do.

Strength

To our knowledge, this is the first study to use frailty and complexity of care as combined elements to define
and monitor the individual care plan and outcomes in an acute care medicine ward.

Limitations
The design of the FRAME study makes the risk of bias quite high. Because of the before-and-after approach,
randomization and blinding of patients and operators are impossible.

This study has a single-center design, which may limit its generalizability. However, the way it was set up and
the original tools introduced at the bedside makes its implementation in other centers possible.

Financial support and sponsorship
This study is funded by Insieme con Humanitas Foundation.
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APPENDIX 1

HUMANITAS

RESERCH HOSPITAL

FLIGS (Functional Limitations and Geriatric Syndromes) FRAILTY QUESTIONNAIRE ver. 2.1a

(Bernardini B, Badalamenti S, et al)

INDICATORI

. LIMITAZIONI FUNZIONALI |
E’ seguito/a da badante e/o da parenti per piti di 6h/24

No

Deve essere seguito o aiutato per fare il bagno o la doccia

Deve essere aiutato per vestirsi

Deve essere seguito o aiutato quando si muove all'interno della casa
Ha bisogno di aiuto per gestire i farmaci

Nelle attivita usuali ha bisogno spesso di essere controllato

Quando e necessario uscire di casa va sempre accompagnato

© N o o~ N R

Usa un bastone o altri ausili per camminare o muoversi fuori casa

Sub-score Limitazioni Funzionali

B. SINDROMI GERIATRICHE No

Ha spesso capogiri o disturbi dell'equilibrio
. Ha problemi seri di vista
. Ha problemi seri di udito o usa un apparecchio acustico
. Assume 5 o pili farmaci al giomo (esclusi integratori e vitamine)

1

2

3

4

5. Ha problemi importanti di memoria
6. E'caduto negli ultimi 6 mesi

7. Ha problemi a deglutire e tossisce quando beve

8. E’ dimagrito molto negli ultimi 6 mesi

9. Sisente spesso giu di morale o depresso

10. Ha problemi di incontinenza e usa assorbenti per non bagnarsi
11. Soffre di insonnia

12. Assume farmaci per dormire e/o tranquillanti

13. Si lamenta spesso di dolori

14. Si sente spesso debole e affaticato

Si

0-8

Si

Note

15. Ha disturbi del comportamento *

Sub-score Sindromi Geriatriche

FLIGS-FQ score totale

G- 15

*Questa domanda va posta ai caregiver in caso di noto deterioramento cognitivo del paziente.
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