ABSTRACT

ORIGINAL RESEARCH

Clinical Medicine 2023 Vol 23, No 1: 16-23

Rate and risk factors of in-hospital and early post-
discharge mortality in patients admitted to an internal

medicine ward

Authors: Marco Vincenzo Lenti,A* Gabriele Croce,B* Alice Silvia Brera,C Alessia Ballesio,B Lucia Padovini,B
Giampiera Bertolino,B Antonio Di Sabatino,D Catherine KlersyE and Gino Roberto Corazza"

Background
We sought to quantify in-hospital and early post-discharge
mortality rates in hospitalised patients.

Methods

Consecutive adult patients admitted to an internal medicine
ward were prospectively enrolled. The rates of in-hospital
and 4-month post-discharge mortality and their possible
associated sociodemographic and clinical factors (eg
Cumulative Iliness Rating Scale [CIRS], body mass index
[BMI], polypharmacy, Barthel Index) were assessed.

Results

1,451 patients (median age 80 years, IQR 69-86; 53% female)
were included. Of these, 93 (6.4%) died in hospital, while
4-month post-discharge mortality was 15.9% (191/1,200).
Age and high dependency were associated (p<<0.01) with a
higher risk of in-hospital (OR 1.04 and 2.15) and 4-month (HR
1.04 and 1.65) mortality, while malnutrition and length of
stay were associated (p<<0.01) with a higher risk of 4-month
mortality (HR 2.13 and 1.59).

Conclusions

Several negative prognostic factors for early mortality

were found. Interventions addressing dependency and
malnutrition could potentially decrease early post-discharge
mortality.

KEYWORDS: Ageing, healthcare assessment, mortality predictors,
multimorbidity

Authors: “assistant professor of internal medicine, Fondazione
IRCCS Policlinico San Matteo, University of Pavia, Pavia, Italy;
Binternal medicine physician, Fondazione IRCCS Policlinico

San Matteo, University of Pavia, Pavia, Italy; “research nurse,
Fondazione IRCCS Policlinico San Matteo, University of Pavia,
Pavia, Italy; Byl professor of internal medicine, Fondazione
IRCCS Policlinico San Matteo, University of Pavia, Pavia, Italy;
Estatistician, Fondazione IRCCS Policlinico San Matteo, University
of Pavia, Pavia, Italy; "emeritus professor of internal medicine,
Fondazione IRCCS Policlinico San Matteo, University of Pavia,
Pavia, Italy; *Joint co-first authors

16

DOI: 10.7861/clinmed.2022-0176

Introduction

According to previous studies, hospital mortality in internal
medicine wards ranged between 3% and 13% (Table 1),
and this outcome is currently used as an indicator of quality
of care and could play an important role in rethinking resource
allocation and costs in healthcare systems.'””'® However, some
authors have raised concerns that this parameter alone may
not fully reflect care performance,'®?® and mortality in the early
post-discharge period is also worth taking into consideration.?'~?3
This may be particularly relevant for internal medicine patients,
who are increasingly burdened by multimorbidity, polypharmacy,
frailty and dependency? that may worsen over the course of the
hospital stay and may be associated with both higher in-hospital
and early post-discharge mortality.?® In fact, hospital-related
adverse events, such as bed confinement, worsening cognitive
function, drug reactions and hospital-acquired infections, may
persist — and even worsen — shortly after a hospital stay.?%%” It is
therefore crucial that all future studies consider post-discharge
mortality and should not be based on retrospective analyses using
electronic medical records, which may be biased by the intrinsic
limitations of administrative data?®?° and may leave some clinical
and non-clinical factors unconsidered or poorly described as
possible determinants of the outcomes.?* Indeed, most of the
available studies reported in Table 1 are rather heterogeneous,
retrospective in nature, or lack a comprehensive description of
potential factors associated with early mortality.

Starting from these premises, our aim was to determine
early mortality rate, ie in-hospital and 4-month post-discharge
mortality, in patients admitted to internal medicine wards. As
secondary aims, we prospectively analysed possible factors
affecting these outcomes.

Methods

For the purposes of this study, data from patients consecutively
enrolled in the San MAtteo Complexity (SMAC) study, a large
ongoing research project (NCT03439410) on clinical complexity
conducted between November 2017 and November 2019

at our Institution (Fondazione IRCCS Policlinico San Matteo,
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Early mortality in hospitalised patients

Table 1. Hospital mortality of patients admitted to internal medicine wards according to the available

literature
Authors Country Year Design Main aim No. of In-hospital Follow-up mortality,
patients mortality, n(%) n (%) [follow-up]
Sanclemente Spain 2004 Retrospective Patients’ 16,059 819 (5.1) N/A
etal’ characteristics and
mortality
Kettaneh et a*>  France 2007 Retrospective Prediction of 1,054 59 (5.6) N/A
mortality by
biochemical markers
Francia et af® Spain 2009 Prospective Physiological 500 65 (13.0) N/A

parameters vs clinical
categories to predict
mortality

Marco et al’ Spain 2010 Retrospective Weekend admission 460,423 47,569 (10.3)  N/A
and mortality

Subbe et al® Ireland 2010 Prospective A clinical score and 1,098 82 (7.5) N/A
mortality
Mannucci et af® Italy 2014 Prospective Multimorbidity, 3,999 158 (4.0) 140 (8.1) [3-month]
polypharmacy and
mortality
Aljishi et al’ New 2014 Retrospective Readmissions and 394 N/A 91 (23.1) [1-year]
Zealand mortality
Smolin et al® Israel 2015 Retrospective A prediction model of 19,257 N/A (9.5) N/A (20) [3-month]
6-month mortality
Perysinaki et al’  Greece 2015 Prospective Mortality predictors 101 16 (15.8) 30 (29.7) [6-month]
Fabbian et a/'®  Ttaly 2017 Retrospective A predictive model of 75,586 6,007 (7.9) N/A
mortality
Schwartz et al'’  Israel 2017 Retrospective A predictive model of 10,788 874 (8.1) N/A
mortality
Sakhnini et al’?  Israel 2017 Retrospective A predictive model of 12,499 882 (7.1) N/A
mortality
Lenti et af'® Italy 2019 Retrospective Gastrointestinal 120 4(3.3) 8 (9.4)
bleeding in elderly
patients
Sanson et al'®  Ttaly 2019 Retrospective A predictive model of 5,698 452 (7.9) 1,303 (22.9)
mortality [3-month]
Han et al' South 2020 Retrospective Fulltime hospitalist 513 46 (9.0) N/A
Korea service and mortality
Soffer et al'® Israel 2020 Retrospective Prediction of 118,262 6311 (5.3) N/A
mortality by machine
learning
University of Pavia), were used.>%3! The final aim of the study is compassionate care of adults across the spectrum from health
the validation of a clinical complexity index that should be able to complex illness’.>? In practice, adult patients who need to be
to predict the length of stay and possibly other relevant clinical admitted to hospital in order to receive a definitive diagnosis
outcomes. in the context of a complex clinical picture, or those who suffer
The San Matteo Hospital Foundation is a tertiary referral from multiple diseases requiring coordinated care across multiple
academic hospital in Northern Italy that serves a population disciplines, are usually admitted to an internal medicine ward.
of roughly 550,000 people, and most adult patients (>90%) Instead, patients with a single, acute, specialistic disease (eg
are admitted to the internal medicine ward after being brought ischemic heart disease, acute kidney failure, stroke) are usually
to the emergency department. Internal medicine is a medical admitted to a specialty ward (eg cardiology, nephrology,
specialty that is dedicated to the ‘diagnosis, treatment, and neurology). At our hospital, after initial assessment performed
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in the emergency department, patients are allocated to the
appropriate ward by the emergency physician according to the
overall clinical picture and after discussion of the case with the
admitting physician.

In accordance with the protocol design, adult patients (aged 18
years or older) admitted to our internal medicine unit have been
included regardless of the cause of admission, the only exclusion
criteria being denial of informed consent or a prognosis <24
hours. All patients were enrolled by physicians and healthcare
professionals who received specific training before the start
of the study.33 In instances of severe cognitive impairment
or severe dementia with incapacity to consent, consent to
participate in the study and relevant information were obtained
from the caregiver, a close relative or next of kin. Patients were
considered as incapable of consenting for themselves in the case
of a previous formal assessment proving incapability, or in the
case of severe dementia or acute/chronic cognitive impairment
as assessed by an expert physician, by using internationally
recognised scales for these purposes (eg Short Blessed test,
Glasgow Coma Scale). Demographic data (age, sex) and clinical
data (polypharmacy, body mass index [BMI], multimorbidity,
length of stay) were collected. Several scales were also assessed,
including the Cumulative Iliness Rating Scale (CIRS),** the Barthel
Index,*® the Edmonton Frail Scale®® and the Short Blessed test,*
which are all internationally recognised and evaluate the overall
disease burden, performance in daily life activities, frailty, and
cognitive disfunction, respectively. Several sociodemographic
factors were also included (living alone, monthly income, need
for a caregiver, inadequate adherence to medications, previous
institutionalisation, and education level). Patient follow-up
visits were scheduled every 4 months during the first year after
discharge, and then once a year during the next 4 years; long-term
follow-up is therefore still ongoing. Data for analysis were retrieved
from the dedicated REDCap database, in which all data have been
stored in a semi-anonymised format.

For the purposes of this study, we looked at early mortality
rates after index hospitalisation, ie in-hospital mortality
(occurring during the hospital stay) and 4-month mortality
(occurring within 4 months after discharge; last follow up
6 March 2020). In-hospital mortality was recorded by the
attending physicians on the day of death, while the 4-month
mortality was assessed by means of a phone call interview with
the patient’s caregiver, spouse, partner or next of kin. If no
phone number was available, the date of death of the patient
was retrieved, when possible, during a specific recapture session,
by either contacting the general practitioner, the public obituary,
or the local registry office. Some patients were lost to follow-up,
as detailed in the Results section.

Statistical analysis

Since this is a sub-study of the larger SMAC protocol, the

sample size was based on the primary aim of the SMAC study.30
Continuous data were described with mean, standard deviation
and interquartile range (IQR), and categorical data were described
as counts and percent. Patients lost to follow-up were excluded for
percentage calculation. Mortality was analysed with generalised
linear models and competitive risk models were applied, in which
the choice of covariates was decided a priori, based on clinical
considerations. A Kaplan Maier curve depicting the mortality
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trend up to 4 months was calculated. Odds ratios for in-hospital
mortality and hazard ratios for 4-month mortality were calculated
in a multivariable model, after excluding collinear variables. The
study was approved by the local ethics committee (San Matteo
Hospital Foundation, 3 July 2017, Protocol number 2017/0019414)
and complies with the Declaration of Helsinki. Written informed
consent was obtained from all participants prior to study
enrolment. All analyses were performed using Stata (StataCorp,
College Station, TX, USA). The full dataset of the SMAC study
cannot be shared publicly at this stage because the research
project is still ongoing and follow-up data are being collected.
Additional data and information can be requested from the
corresponding author.

Results

Overall, 1,451 consecutive patients (median age 80 years,
IQR 69-86; female sex 53%) enrolled in the SMAC study
were included. Of these, 93 patients died during the hospital
stay, with an in-hospital mortality rate of 6.4%. As 158
patients were lost to follow-up, further analyses included
1,200 patients. At follow-up, 191/1,200 patients (15.9%)
died within 4 months after discharge. The demographic and
baseline clinical characteristics of patients who died during
the hospital stay vs patients alive at discharge, vs patients
who died within 4 months, are reported in Table 2. According
to the CIRS comorbidity and/or severity index, the majority of
patients in all groups had a high disease burden, although this
was even higher in those who died in hospital. As expected,
patients who died in hospital were older, were more vulnerable/
frail as measured with the Edmonton Frail Scale, had greater
cognitive disfunction as measured with the Short Blessed
Test, and had a higher dependency score as measured using
the Barthel Index with a greater need for a caregiver. With
regard to these variables, there were no substantial differences
between the entire patient cohort and that of patients who
survived until discharge, while patients who died within 4
months had similar characteristics to those who died during
hospitalisation, except for a higher prevalence of malnutrition
(BMI <18.5). The length of stay was longer for patients who
died at any stage, compared to those who survived. No other
substantial differences emerged with regard to the other
sociodemographic variables.

The multivariable analysis for in-hospital mortality and
4-month mortality outcomes are reported in Table 3. Age (as
a continuous variable) and a Barthel Index score <60 were
significantly associated with a greater odds ratio of in-hospital
mortality (1.04 and 2.15, respectively) and with a greater hazard
ratio of 4-month mortality (1.04 and 1.65, respectively). However,
CIRS>3 and polypharmacy at admission and discharge were not
significantly correlated with any of the outcomes. Malnutrition
(BMI <18.5), compared to normal or increased BMI, turned
out to be significantly associated with a greater hazard ratio of
4-month mortality (2.13, p=0.001). Notably, in this multivariable
model, the Edmonton Frail Scale and the presence of comorbidity
or multimorbidity were not included as they were collinear with
age.

Finally, the Kaplan Meier 4-month survival estimate, starting
from the date of admission, after excluding the patients who died
in hospital, showed a linear trend over time (Fig 1).
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Table 2. Demographic and clinical characteristics of all patients who died (in-hospital and at 4 months) and

who survived at discharge

All patients

No. of patients, n (%) 1,451 (100.0)

Female sex, n (%) 773 (53.3)
Age, median (years; IQR) 80 (69-86)
Age groups, n (years; %)
18-64 267 (18.8)
65-74 210 (14.8)
75-84 494 (34.7)
=85 451 (31.7)
CIRS comorbidity index and/or CIRS severity index 773 (54.5)
>3,n (%)
Edmonton Frail Scale >5,n (%) 987 (69.5)
Short Blessed Test >9,n (%) 748 (52.8)
Barthel Index <60, n (%) 317 (22.3)
Need for a caregiver, n (%) 859 (60.4)
BMI <18.5 106 (7.4)
Intake =5 medications at admission, n (%) 994 (70.0)
Intake =5 medications at discharge, n (%) 1,172 (82.6)
Living alone, n (%) 326 (23.0)
Income <1,000€, n (%) 678 (47.8)
Inadequate adherence to medications, n (%) 198 (14.0)
Previous institutionalisation, n (%) 94 (6.6)
Schooling <8 years, n (%) 755 (53.2)
Length of stay, days (IQR) 18.7 (10-23)

Died in Discharged Discharged and died
hospital patients within 4 months
93 (6.4) 1,200 (82.7) 191 (15.9)
48 (51.6) 645 (53.8) 99 (51.8)
83 (78-88) 75 (69-86) 82 (77-88)
4(4.3) 229 (19.1) 8 (4.2)
8(8.6) 183 (15.2) 29 (15.2)
41 (44.1) 416 (34.7) 66 (34.6)
40 (43.1) 372 (31.0) 88 (46.1)
67 (65.6) 646 (54.0) 113 (59.2)
83 (89.2) 818 (68.2) 163 (85.3)
64 (68.8) 625 (52.2) 127 (66.5)
39 (41.9) 252 (21.0) 65 (34.0)
76 (81.7) 711 (59.3) 152 (79.6)
3(3.2) 96 (8.0) 29 (15.2)
74 (80.4) 840 (70.0) 148 (77.5)
1(1.12) 1,055 (87.9) 175 (91.6)
19 (20.4) 268 (22.3) 39 (20.4)
42 (45.6) 573 (47.9) 92 (48.4)
14(15.2) 161 (13.4) 20(10.5)
8(8.6) 78 (6.5) 18(9.5)
55(59.1) 632 (52.7) 121 (63.7)
22.2 (8-31) 17.9 (10-21) 21 (12-27)

*As 158 patients were lost to follow-up after discharge, these patients were excluded from further analyses; a total of 1,200 discharged patients were included. BMI
= Body Mass Index; CIRS = Cumulative Illness Rating Scale; IQR = interquartile range; SD = standard deviation.

Discussion

This is the first prospective study conducted in an internal
medicine setting to look at determinants and comparison of
both in-hospital and early post-discharge mortality by including
biological and non-biological variables that may affect these
outcomes. Although previous studies have analysed this same
issue (Table 1), only three of them were prospective, not based on
administrative data, and extended the observation to the early
post-discharge period.>®° Moreover, a comparison of factors
affecting in-hospital vs early post-discharge mortality has never
been reported before. For these reasons, our study fills some
relevant knowledge gaps concerning early mortality in the internal
medicine setting which deals with clinically complex patients.?
We found some important factors associated with early mortality,
such as older age, high dependency, and malnutrition that could
be targeted for personalising ad hoc interventions, possibly
improving patient outcomes and resource rationalisation.

Before performing any comparison of factors affecting
mortality across the available studies, it is worth highlighting

© Royal College of Physicians 2023. All rights reserved.

the wide heterogeneity of the different study populations. Our
1,451 patients had a median age of 80 years, and the in-hospital
mortality rate (6.5%) was a little lower than the median mortality
(7.9%) in the studies reported in Table 1. Notably, we excluded
those patients with an expected prognosis of <24 hours, and
this may have affected our overall in-hospital mortality rate.
However, it should be noted that previous studies'~'® are only
partly comparable to ours, due to differences in methodology,
patient age and enrolment criteria. For example, in the study by
Sanclemente et al, in which no restriction based on prognosis
was stipulated, roughly one-third of the deaths occurred within
48 hours after admission.! One study specifically focused on
weekdays vs weekend hospital admissions.” Other studies focused
on specific age ranges, including age =65 years® or =80 years.’
Although our only age limit was adulthood (=18 years), most

of our patients were >60 years old. Regarding frailty, another
key clinical variable, our results were similar to those reported by
Joosten,*® who, however, studied the prevalence of frailty in a
geriatric population and using a different scale.
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Table 3. Multivariable analysis of factors affecting in-hospital and 4-month post-discharge mortality

In-hospital 4-month

mortality mortality

0dds ratio 95% CI p-value Hazard ratio 95% CI p-value
Sex

Male 1.00 (base)

Female 0.77 0.49-1.20 0.247 0.67 0.49-0.90 0.008
Age (continuous 1.04 1.02-1.06 0.001 1.04 1.03-1.06 0.000
variable)

Body mass index

18.5-24.9 1.00 (base)

<185 0.39 0.12-1.30 0.126 213 1.39-3.26 0.001

=25 0.87 0.56-1.36 0.541 0.78 0.57-1.08 0.135
Barthel Index

=60 1.00 (base)

<60 2.15 1.35-3.41 0.001 1.65 1.20-2.28 0.002
CIRS

=3 1.00 (base)

>3 1.13 0.70-1.81 0.617 0.80 0.58-1.09 0.150
Medication intake at
admission

<5 1.00 (base)

=5 1.24 0.71-2.17 0.441 1.25 0.87-1.81 0.228
Medication intake at
discharge

<5

=5 0.85 0.49-1.48 0.569
Length of stay 1.59 1.28-1.97 0.000

(continuous variable)

CIRS = cumulative illness rating scale.

Kaplan-Meier survival estimate

1.007 \
0.75
0.50
0.25
0.00
T T T T T T T T T
0 5 1 1.5 2 25 3 35 4
Months since discharge
Number at risk
1197 1146 1116 1087 1067 1045 1023 778 46

Fig 1. Kaplan-Meier 4-month survival estimate. The curve starts from the
date of admission, after excluding patients who died in hospital. Notably, a
linear, homogeneous, decreasing slope trend is noticeable over time.
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Ageing is a well-established risk factor in both in-hospital and
4-month mortality,>*®13151® and, as expected, we confirmed
these figures in our study. The detrimental effect of ageing is still
significant at the 4-month follow up, possibly reflecting the poor
homeostatic resources of the elderly.

Data regarding multimorbidity as a determinant of early
mortality are heterogeneous and partly conflicting. Indeed,
multimorbidity is common in internal medicine, and is generally
associated with worse outcomes, as shown in the previous
studies.'~'® Our population reported a CIRS comorbidity or severity
index >3 in most cases, similar to the study by Mannucci, who
also used CIRS to assess multimorbidity.® However, other studies
reported multimorbidity using different tools. Multimorbidity was
sometimes defined as the association of two or more diseases 21
or else instances of specific disease clustering were taken into
account,® with a particular focus on neoplastic diseases or major
clinical syndromes, including anaemia, chronic obstructive
pulmonary disease, chronic heart failure, liver cirrhosis and
chronic kidney disease.*¢82131516 1y o study, multimorbidity,

© Royal College of Physicians 2023. All rights reserved.
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as assessed by CIRS, was not correlated with either in-hospital

or post-discharge mortality. This is probably because, as already
shown in the SMAC study,*® upon admission, the majority of
patients had a CIRS comorbidity index >3, and hence this factor
was far too common to highlight heterogeneity within the
population. In other studies, multimorbidity had different impacts
on early mortality, sometimes being significantly associated,

as in Smolin et al, Han et al and Aljishi et al (according to the
Charlson Comorbidity Index),7'8'15 or had no significant effect, as in
Perysinaki et al (according to the simple enumeration of diseases).”
Altogether, these data highlight the need for harmonisation in the
reporting of multimorbidity and for further prospective studies to
assess the effect of multimorbidity on mortality.

Polypharmacy, defined as the use of >5 medications, was not
found to be associated with mortality. A landmark study focusing
on this issue in internal medicine instead found an opposite
result,® attributing this finding to possible drug interactions.

This apparent discrepancy may have different explanations.
According to a recent meta-analysis, only excessive polypharmacy,
defined as the use of 10 or more medications, was associated

with death.“® As the number of prescribed drugs increases with
increasing number of chronic ilinesses, in our study we preferred

to use the internationally recognised definition of polypharmacy
as a categorical variable, rather than a continuous one. Finally, as
our hospital is an academic, tertiary referral centre, medication
deprescription is part of the routine clinical practice,“" and this
may have lowered potentially threatening drug interactions.

At our hospital, both at the time of admission and discharge, a
medication reconciliation is performed, ie, a careful assessment

of all the medications taken by the patient, also discussed with
their relatives, spouse, or caregiver. Indeed, potential drug—drug
interactions and the risk—benefit profile is always considered in this
process.

Many of the previously published studies frequently reported
physiological and laboratory parameters, but gave relatively
poor consideration to dependency as a significant variable that
could influence patient outcomes. In our study, the Barthel index
was lower than 60 in roughly 20% of all patients, meaning that
one in five patients had at least moderate dependency. This
finding appears to be even more significant if we consider that a
dependency status turned out to be a significant determinant of
both in-hospital (OR 2.1) and 4-month post-discharge mortality
(OR 1.6). While one might expect age to be a strong determinant
of mortality, the impact of dependency on mortality is not that
obvious. One possible reason for this is that highly dependent
patients at admission to hospital could undergo a progressive
change in their daily habits that could also affect the clinical
outcome. Similarly, Mannucci et al,® who reported a Barthel
index lower than 50 in about 16% of all patients enrolled in their
registry, highlighted the importance of a routine assessment
of the functional status of elderly patients using appropriate
tools such as the Barthel index. The authors suggested that the
traditional approach based on history and physical examination
might be inadequate for identifying subtle impairments in daily
life activities that we found had such a significant impact on
the early mortality rate. Notably, in the prospective study by
Perysinaki et al,? although this was restricted to octogenarians
and nonagenarians in the multivariate analysis, functional
dependence was the strongest significantly independent predictor
of mortality (HR 7.40), up to the 6-month follow-up. In addition,

© Royal College of Physicians 2023. All rights reserved.

functionally independent individuals and those living at home
with no need for caregivers lived longer. This points to the need to
prevent disability“? and ensure the correct allocation of resources
for frailer patients, especially outside of the hospital.

Alow BMI was another key factor associated with 4-month
mortality, but not with in-hospital mortality. BMI is frequently used
as screening parameter of the nutritional status of hospitalised
patients, and a low BMI underlies malnutrition. In this regard,
our results are in line with those of another study” that already
reported the association between higher early mortality rates and
malnutrition, as measured with using either BMI or nutritional
assessment scores. However, what is novel here is the lack of
association between malnutrition and in-hospital mortality, while
malnutrition affected the likelihood of death after discharge. In
our hospital, all malnourished patients are assessed and treated
by a physician nutrition specialist (ie a board-certified physician
with clinical experience in nutrition therapy), and this might
have influenced the in-hospital mortality outcome, as already
demonstrated in a recent, large study assessing nutritional support
in hospitalised patients.“‘ Hence, our results seem to point to
malnutrition as a main determinant of death when the patient is
re-allocated at home early after a major health event (ie recent
hospitalisation). Early after discharge, patients may be particularly
frail and could have poor nutritional support, hence malnutrition
should be prevented starting from the first day of hospitalisation
and should be continued thereafter in order to avoid future
detrimental effects, such as hospital readmission and death.”

The last factor found to be associated with 4-month mortality
was the length of stay. Indeed, a longer length of stay reflects
the severity of the illness and more significant resource
requirements,“® and this may affect the subsequent risk of
death. Notably, a previous study showed an opposite result, with
a positive association between the in-hospital standardised
mortality ratio and the length of hospital stay, and an inverse
correlation between the in-hospital standardised mortality ratio
and early post-discharge mortality (defined as 30-day mortality).?'
This phenomenon was explained by the so called ‘discharge bias’,
in which early discharge may be associated with worse outcomes
within a short timeframe. It is less likely that such a bias occurred
in our study, as we excluded a priori patients with a very poor
prognosis.

Finally, as shown in Fig 1, the slope of the Kaplan—Meier survival
curve is relatively constant, and no abrupt changes were noticed,
especially within the first month after discharge. This certainly is
the most important finding, as it confutes the assumption that
factors attributable to the hospitalisation per se are preponderant
in determining early post-discharge mortality, which instead may
be linked to a cumulative effect of dependency and malnutrition,
both of which could be minimised with tailored interventions. A
study with a prolonged follow-up may be useful for a more in-
depth dissection of the slope trend — and its determinants — over
time.

Indeed, our study has some limitations. Since the follow-up
was conducted with phone interviews, it is possible that certain
information was missed. Moreover, our results are limited to an
academic, internal medicine setting, and cannot be applied to
the primary care setting or a population with a specific medical
condition. Also, we did not explore the effects of specific diseases
or conditions, as was done in some previous studies. On the other
hand, our study also has many strengths, including the wide range
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of data, that include clinical and performance status parameters,
and its monocentric nature. All data were prospectively collected
without using administrative data.

Conclusion

To conclude, we conducted the first study in an internal medicine
setting to evaluate the possible correlation between an early
mortality rate and its multiple determinants. We found that
6.5% of patients died during their stay in hospital and almost
16% within 4 months after discharge. Age, dependency,
malnutrition and length of stay were found to be important
determinants of early mortality. In future studies, an evaluation
of specific determinants of early mortality, including both in-
hospital and early post-discharge mortality, may be useful for
both taking appropriate clinical decisions and for rethinking the
organisation of healthcare systems, in order to provide better
quality of care. Interventions aiming at preventing dependency
and malnutrition could potentially improve various patient
outcomes. For example, a number of studies have shown that
physical exercise can improve mobility and daily life activities

in older individuals.””“® Additionally, interventions aiming at
improving social and family support for dependent patients
may be helpful, at least in terms of improving quality of life."’
Malnutrition is known to be associated with increased overall
mortality and healthcare expenditure,*®®" and specific quidelines
for the management of clinical nutrition in the eIderIy52 and,
more generdlly, in hospitalised patients® should be applied.
However, studies focusing on nutritional interventions after
discharge from hospital are warranted.

What is known?
In-hospital and early post-discharge mortality have been poorly
addressed in the internal medicine setting.

What is the question?

What are the rates and determinants of in-hospital and early
post-discharge (4 months) mortality in internal medicine
patients?

What was found?

In this prospective cohort study of 1,451 consecutive patients, 93
(6.4% ) died in hospital, while 191/1,200 (15.9 % ) died within 4
months after discharge. Age and dependency were significantly
associated with increased risk of both in-hospital and 4-month
mortality, while malnutrition and length of stay were significantly
associated with increased risk of 4-month mortality.

What is the implication for practice now?

Interventions targeting dependency and malnutrition during the
hospital stay and early after discharge could potentially decrease
early mortality rates.
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