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Abstract

~

N

Rehospitalization after acute myocardial infarction (AMI) is common in elderly patients. It increases morbimortality and health care |
expenditures. The association between ambulatory care after discharge for AMI and rehospitalization has never been studied in France.
We analyzed the impact of ambulatory care on rehospitalization of elderly patients (>65 years) within 30 days after hospital discharge.

We conducted a nationwide population-based study of elderly patients hospitalized with a main diagnosis of AMI in France
between 2011 and 2013. We excluded patients hospitalized for AMI in the previous year and those who died during the index
hospitalization or within 30 days after discharge. The primary outcome was the first all-cause 30-day rehospitalization in an acute care
hospital. Individual and neighborhood-level variables were compared among rehospitalized and nonrehospitalized patients.
Determinants of 30-day rehospitalization were identified using logistic regression models.

Among the 624 eligible patients, 137 (22.0%) were rehospitalized within 30 days after discharge. In multivariate analyses, chronic
kidney failure (odds ratio [OR] 1.88; 95% confidence interval [Cl], 1.01-3.53) was an independent predictor of 30-day
rehospitalization. We found no association among deprivation and spatial accessibility measures and 30-day rehospitalization. The
purchase of lipid-lowering drugs prescription within 7 days after discharge was associated with a reduced risk of 30-day
rehospitalization (OR 0.53; 95% ClI, 0.36-0.79).

This study highlights the role of coordination among hospital and primary care physicians in post-AMI discharge and follow-up
among elderly patients. Specifically, targeted interventions to reduce 30-day rehospitalizations should focus on patients with
comorbidities and use of prescription drugs after hospital discharge.

Abbreviations: AMI = acute myocardial infarction, ATC = anatomical therapeutic chemical classification system, CCl = Charlson
Comorbidity Index, Cl = confidence interval, EGB = Echantillon Généraliste de Bénéficiaires, GP = general practitioner, ICD-10 =
World Health Organization international statistical classification of diseases and related health problems 10th revision, LTl = long-term
illness, NSTEMI = non-ST-segment elevation myocardial infarction, OR = odds ratio, PMSI = Programme de Médicalization des
Systemes d’Informations, SNIIRAM = Systeme National d’Information Inter-Régimes de I'’Assurance Maladie, STEMI = ST-segment

elevation myocardial infarction.
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1. Introduction

The transition from hospital to home is a high-risk period for
elderly patients, commonly affected by multiple chronic
comorbidities.!'! Rehospitalizations within 30 days after hospital
discharge, heretofore referred to as “30-day rehospitalizations,”
are frequent adverse outcomes in this population®™*! with
deleterious consequences including loss of autonomy, increased
morbimortality!®** and high socioeconomic costs.”*®! Thirty-day
rehospitalization rates in elderly patients remain high whatever
the initial hospitalization diagnosis: 14.7% in France and
approximately 20% in the United States.*!

Nearly one 30-day rehospitalization in 4 may be potentially
avoidable.””! For this reason, reducing rehospitalizations has
emerged as an important health policy goal among most OECD
nations. Hospital-related risk factors have been well studied but
the effects of ambulatory care after discharge are not well
known.[>31%11 Eor some authors, improving postdischarge care
may reduce rehospitalizations in elderly patients.!'?l Neverthe-
less, the results of transitional care programs are not consis-
tent.'314! Interventions to reduce rehospitalizations focus on
patients’ early postdischarge follow-up with general practitioners
(GPs)57181 and home visits by nurses.!'>2% Studies concentrate
on isolated aspects of ambulatory care, whereas elderly patients
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frequently require multidisciplinary care with medical and
paramedical primary care professionals. Little is known outside
the context of clinical trials." 2% To our knowledge, there is a
lack of observational studies on the whole population of a
country and the relationship between postdischarge ambulatory
care and the risk of 30-day rehospitalization in elderly patients.

Acute myocardial infarction (AMI) is one of the leading initial
diagnoses associated with higher rates of 30-day rehospitaliza-
tion in elderly patients.**!! Some authors have suggested that
transitional care programs may be effective in reducing
rehospitalizations after AML??! Moreover, American hospitals
with discharge planning have lower rates of post-AMI 30-day
rehospitalizations'**! and American guidelines (ACCF/AHA
STEMI) recommend a “posthospitalization plan of care” after
AML Y The influence of postdischarge ambulatory care on 30-
day rehospitalization after AMI has never been studied in France.
Yet, such an investigation would lead to better understanding of
the determinants of 30-day rehospitalization and suggest targeted
strategies to reduce rehospitalizations. We hypothesize that
improving postdischarge ambulatory care and identifying
appropriate interventions after hospital discharge will reduce
30-day rehospitalization rates after AMI in France. Although
some authors have shown the association between hospital and
socioeconomic factors and 30-day rehospitalization after
AMIL**% our aim here is to investigate the association between
postdischarge ambulatory care and 30-day rehospitalization
after discharge of elderly patients hospitalized for AMI, after
adjusting for these factors.

2. Methods

2.1. Data sources

The SNIIRAM (Systéme National d’Information Inter-Régimes
de I’Assurance Maladie) is the French national information
system that contains individual, exhaustive, and linkable but
anonymous data on healthcare use for approximately 77% of the
French population.!*®! It aggregates data from

(1) The hospital discharge abstract database (Programme de
Meédicalisation des Systemes d’Informations [PMSI]), which
collects main and associated diagnoses (secondary events and
comorbidities) encoded using the World Health Organization
International Classification of Diseases and related health
problems 10th revision (ICD-10), and procedures performed
during hospital stays (in all public and private hospitals),
using the common classification system for medical proce-
dures (Classification commune des actes médicaux [CCAM]).
The very good quality of this database has previously been
evaluated and has enabled us to carry out epidemiological
studies concerning hospitalized patients in France.[*?7732]

(2) The reimbursement data for out-of-hospital care (consulta-
tions, procedures, drugs);

(3) The codes for long-term illnesses (LTIs), including coronary
heart disease, that entitle patients to coverage without
coinsurance under France’s national health insurance

Various control procedures are regularly conducted to ensure
the quality of these data. The reliability of the SNIIRAM,
including at first only the hospital database?” 313! and recently
the whole database,3>3¢! has been established in recent studies.

The EGB database (Echantillon Généraliste de Bénéficiaires) is
an on-going representative, cross-sectional sample of the
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SNIIRAM, using a systematic 1/97th random sampling meth-
0d.1?°! The data for this study were extracted from the EGB
database. The French Institute of Health Data (IDS) approved
this study (registration number 123, May 5, 2015).

2.2. Study design and setting

In France, the EGB database provides a representative sample of
the French population and aggregates data on hospital discharge
abstracts and reimbursement data for out-of-hospital care
(consultations, procedures, drugs). We conducted a nationwide,
population-based, retrospective study in France based on the
French EGB database (including hospital and out-of-hospital
care). All elderly patients hospitalized in France from January
2011 to December 2013 with a main diagnosis of AMI were
identified in the EGB database using validated algorithms (ICD-
10 codes 121, 122, 123).*”! Among them, we included all patients
admitted from home to acute inpatient hospitals (>2 day stays).
We considered rehospitalizations in short-term units only. We
did not include rehospitalizations in long-term care facilities, such
as aftercare and rehabilitation ward and long-term acute care. We
excluded patients who died during the hospitalization or within
the postdischarge study period (30 days for nonrehospitalized
patients) because their healthcare use could not be determined.
We also excluded patients hospitalized for AMI in the previous
year to limit the potential effects of a previous hospitalization.
The number of cases in the EGB database during the study period
determined the sample size.

2.3. Outcomes

The first hospitalization for AMI between 2011 and 2013 was
considered the index event. Discharge was the first discharge
from an acute care hospital, whatever the patient’s destination
(home, aftercare and rehabilitation ward, transfer to another
hospital). The primary outcome was the first all-cause 30-day
rehospitalization in an acute care hospital, in the same or another
hospital. That is, each patient was followed for 30 days after
discharge. If any rehospitalization occurred during this period,
the patient was considered to be rehospitalized.

2.4. Variables

For each patient, sociodemographic and medical data were
collected at the index hospitalization: age, sex, place of residence,
LTI status, length of stay, AMI type (segment elevation
myocardial infarction [STEMI] versus non-ST-segment elevation
myocardial infarction [NSTEMI]), stay in intensive care units,
cardiac procedures performed (angioplasty with or without stent
implantation, coronary artery bypass graft and other procedures
on coronary arteries), and discharge destination. Main and
associated diagnoses were used to analyze patients’ comorbidities
and complications. Comorbid conditions were estimated with the
Charlson Comorbidity Index (CCI), an independent predictor of
mortality and recurrent AMI within 30 days after AMLE®
Congestive heart failure, acute and chronic kidney failure,
diabetes, and atrial fibrillation were comorbidities of interest that
we analyzed separately from the CCIL. For rehospitalized patients,
we examined the timing and the main diagnoses of rehospitali-
zation.

Postdischarge ambulatory care included visits to GPs,
cardiologists, and endocrinologists; home visits by nurses;
cardiac rehabilitation; laboratory tests; further examinations;
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and prescription drug purchases (at least 1). We considered all
prescription drugs purchased in private pharmacies after
discharge, whether they were written by hospital or primary
care physicians. We identified medications that conform to
international practice guidelines following AML®*! using the
Anatomical Therapeutic Chemical classification system (ATC).
We focused on beta-blockers (ATC code CO07), antiplatelet/
anticoagulant agents (B01), lipid-lowering drugs (C10), renin-
angiotensin system blockers (C09), diuretics (C03), other cardiac
therapies (C01), and antidiabetics (A10). We first reconstituted
complete postdischarge ambulatory care during the observation
period in each group: from the day of discharge to the day of
rehospitalization for rehospitalized patients, from the day of
discharge to 30 days later for nonrehospitalized patients. It is well
known that nearly half of 30-day rehospitalizations after AMI
occur within 7 days after discharge.*! Therefore, the observa-
tion period for rehospitalized patients is shorter than that for
nonrehospitalized patients. We thus considered early postdi-
scharge ambulatory care, within 7 days, for the 2 groups of
rehospitalized and nonrehospitalized patients we compared.

The influence of socioeconomic factors and primary care
accessibility on rehospitalization has been demonstrated.?>*1:42!
To adjust for these factors in our study, we added a neighborhood-
level deprivation index to estimate patients’ socioeconomic
status** and a spatial accessibility indicator to account for the
multiple dimensions of access to GPs, nurses, and pharmacists.**!
Since these ecological indicators are not tied to individuals, they are
collected at the local residence level (zip code).

2.5. Statistical analyses

We presented categorical variables as frequency distributions and
continuous variables as means (with standard deviations). We
then compared the characteristics of rehospitalized and non-
rehospitalized patients using x* tests for categorical variables and
Wilcoxon-Mann-Whitney tests for continuous variables. Next,
we developed logistic regression models to analyze the impact of
factors associated with 30-day rehospitalization, based on
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univariate analyses. In multivariate analyses, we introduced all
individual variables considered significant in univariate analyses
(P <.20) according to their clinical relevance based on correlation
tests. We included age and CCI categorized into 3 groups
according to the literature.''®3%! We used backward selection.

The 30-day rehospitalization rate may vary according to the
town of residence. To take this variability into account, we
performed multilevel logistic regression models to test the
association between individual and neighborhood-level variables
and 30-day rehospitalization, taking into account the hierarchical
structure of our data. We considered a 2-sided P<.05 as
statistically significant. The results are presented as odds ratio
(OR) and associated 95% confidence intervals. A forest plot
showing the factors included in the multivariate regression
analysis is also given. All analyses were performed using SAS,
version 9.3 (SAS Institute, Cary, NC).

3. Results

We identified a total of 891 patients aged >635 years, hospitalized
in France with a main diagnosis of AMI in the 2011 to 2013 EGB
database and included 624 in this study (Fig. 1). Among these,
137 (22.0%) were rehospitalized within 30 days after discharge.
The mean time between discharge and rehospitalization was 11.9
(9.4) days. Rehospitalization diagnoses were cardiovascular for
56.2% with mostly chronic ischemic heart disease (19.7%) and
heart failure (16.1%) (Supplementary appendix 1, http:/links.
Iww.com/MD/C288).

Patients’ baseline characteristics are shown in Table 1. The
mean age was similar between rehospitalized and nonrehospi-
talized patients: 79.2 (7.7) and 78.1 (8.0) years, respectively
(P=.15). Although the CCI and the AMI type did not differ
significantly between the 2 groups, rehospitalized patients had a
higher prevalence of congestive heart failure (P=.03), atrial
fibrillation (P=.01), and chronic kidney failure (P=.02). A lower
proportion of rehospitalized patients benefited from LTI status
for coronary heart disease alone (P=.02), even though the
proportion of patients with at least 1 LTI was the same in the 2

Patients aged >65 years, hospitalized with a
primary diagnosis of AMI
(2011-2013 EGB database)

n=891

~

- Hospitalized for an AMI in the prior
year, n=15
- Not admitted from home, n=104

Exclusion of patients:

Study population

n=624

- Hospitalized <2 days, n=65

- Died during index hospitalization,
n=79

- Died within 30 days following

discharge, n=4

J

AMI, Acute Myocardial Infarction; EGB, Echantillon Généraliste de Bénéficiaires.

Figure 1. Study flow chart. AMI = acute myocardial infarction, EGB = Echantillon Généraliste de Bénéficiaires.
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Patients’ baseline characteristics at the index hospitalization for acute myocardial infarction.

Patients rehospitalized within
30 days after discharge (n=137)

Patients not-rehospitalized within
30 days after discharge (n=487)

n % N % P
Age, y
65-74 41 29.9 183 37.6 20
75-84 57 41.6 192 39.4
>85 39 28.5 112 23.0
Men 78 56.9 278 571 .98
Deprivation index, mean (SD) 0.03 (1.3) 0.03 (1.4) .98
Acute myocardial infarction type
ST-segment elevation myocardial infarction 96 70.1 351 721 65
Non-ST-segment elevation myocardial infarction 4 29.9 136 27.9
Charlson Comorbidity Index
1 46 33.6 205 421 19
2 25 18.2 85 175
>3 66 48.2 197 40.4
Comorbidities and complications
Diabetes 33 241 104 214 49
Congestive heart failure 52 38.0 137 28.1 .03
Acute kidney failure 3 2.2 10 2.1 1.00
Chronic kidney failure 17 12.4 32 6.6 .02
Atrial fibrillation 32 23.4 69 14.2 .01
Long-term illnesses status
At least 1 132 96.4 465 95.5 .66
Coronary heart disease alone 61 44.5 272 55.9 .02
Coronary heart disease and severe heart failure or severe arrhythmias 72 52.6 300 61.6 .06

or severe valvular heart disease or severe congenital heart disease

groups. No difference in socioeconomic status was observed. The
length of stay and the procedures performed during the index
hospitalization were similar (Table 2).

Among the 137 thirty-day rehospitalized patients, 60 (43.8%)
were rehospitalized within 7 days. Early postdischarge ambula-
tory care (within 7 days after discharge) did not differ
significantly between rehospitalized and nonrehospitalized
patients, except in their purchase of medications (Table 3).
Rehospitalized patients purchased fewer antiplatelet/anticoagu-
lant agents, lipid-lowering drugs, beta-blockers, and renin-
angiotensin system blockers (P <.01).

3.1. Factors associated with 30-day rehospitalization

Factors included in the initial multivariate logistic regression
model are shown in Figure 2. After backward selection, chronic
kidney failure (OR=1.88 [1.01-3.53]) was the only comorbidity

(coded at the end of the index hospitalization) significantly
associated with a higher risk of 30-day rehospitalization (Fig. 3).
Early postdischarge medical follow-up showed no effect on 30-
day rehospitalization. We found no association among depriva-
tion and spatial accessibility measures and 30-day rehospitaliza-
tion. The purchase of lipid-lowering drugs within 7 days after
discharge was associated with a reduced risk of 30-day
rehospitalization (OR=0.53 [0.36-0.79]). These results were
similar in multilevel logistic regression models.

4. Discussion

In this nationwide population-based study from a representative
sample of the French population, we found that 22.0% of elderly
patients (>65 years) hospitalized for AMI were rehospitalized within
30 days after discharge. Regarding early postdischarge ambulatory
care, we found that patients who purchased lipid-lowering drugs

Index hospitalization management of elderly patients hospitalized for acute myocardial infarction.

Patients rehospitalized within
30 days after discharge (n=137)

Patients not-rehospitalized within
30 days after discharge (n=487)

n % N % P

Length of stay, mean (SD) 7.9 (6.4 7.8 (6.4) 51
Intensive care unit 101 73.7 354 72.7 81
Procedures

Angioplasty with or without stent implantation 63 46.0 269 55.2 .07

Coronary artery bypass graft 0 0.0 6 1.2 .35

Other procedures on coronary arteries 4 2.9 24 49 48
Discharge destination

Home 95 69.3 358 735 .26

Rehabilitation and aftercare ward 9 6.6 41 8.4

Another unit 33 241 88 18.1
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Early postdischarge ambulatory care after acute myocardial infarction in 30-day rehospitalized and nonrehospitalized elderly patients.

Patients rehospitalized within
30 days after discharge (n=137)

Patients not-rehospitalized within
30 days after discharge (n=487)

Figure 2. Forest plot of the factors included in the initial multivariate regression model.

n % N % P
Seven-day ambulatory care
Outpatient visits
General practitioner 55 401 200 11 .85
Cardiologist 21 156.3 52 10.7 13
Endocrinologist 1 0.7 2 0.4 52
Home visits by nurses 4 29.9 118 24.2 18
Laboratory tests 50 36.5 160 329 43
Further examinations 32 23.4 97 19.9 .38
Medications purchased
Beta-blockers 81 59.1 346 711 <.01
Antiplatelet/anticoagulant agents 94 68.6 387 79.5 <.01
Lipid-lowering drugs 81 59.1 359 73.2 <.01
Renin-angiotensin system blockers 77 56.2 332 68.2 <.01
Diuretics 56 40.9 17 35.1 .22
Other cardiac therapies 56 40.9 212 43.5 .58
Antidiabetics 24 17.5 87 17.9 .93
Potential Spatial Accessibility Index, mean (SD)
Private general practitioner 55.9 (20.5) 59.9 (22.5) .06
Private nurses 84.2 (48.0) 89.6 (63.7) .90
Private pharmacists 29.2 (11.3) 30.2 (12.0) 40
Age 75-84 years .
versus 65-74
Age =85 years .
versus 65-74
Congestive heart failure , 'y
Chronic kidney failure - * |
Coronary heart disease ——
as long-term illness
Antiplatelet/anticoa- } *
gulant medication
Lipid-lowering drugs t *
Beta-blockers ' L]
Renin-angiotensin } * 4
system blockers
Out-patient visit to *
cardiologist
Home visits by nurses L
Atrial fibrillation f * i
1 7
Odds ratio
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Chronic kidney
Tailure } ->

Purchase of lipid-
lowering drugs
prescription within ”
seven days after
discharge

Odds ratio

Figure 3. Significant results in multivariate analyses.

within 7 days after discharge were less likely to be rehospitalized
within 30-days after discharge, but that the early ambulatory
medical follow-up did not influence rehospitalization.

No study on rehospitalization after AMI has been published in
France. Thus, we are unable to shed any comparative perspective
on the evolution of rehospitalization rates for patients initially
admitted for AMI. In the American national readmission
database, the all-cause rehospitalization rate within 30 days
after AMI was 14.7% in 2013.1*1 It decreased by 13% from
2009 t0 2013.1*1 This rate is based on a nationally representative
sample of the American population. In our study, we focused on
elderly patients (65 years older) because they are at a higher risk
of rehospitalization. Had we included Medicare patients only
(=65 years and younger severely disabled individuals), the 30-day
rehospitalization rate after AMI would be higher (approximately
18% in 2013).11 Also, rehospitalization rates have decreased in
the United States since the establishment of the Hospital
Readmissions Reduction Program.!*>*¢! This program has no
equivalent in France which may explain, in part, the much higher
rate of 30-day rehospitalization in France. In our study, we could
not identify and exclude planned rehospitalizations, although
they are common after AMI. This approach would have been
interesting because unplanned rehospitalizations represent the
majority of avoidable rehospitalizations. If we assume that 10%
of the rehospitalizations were planned,” 19.8% of our patients
would have had unplanned rehospitalizations. This result is
consistent with American studies!****! and confirms the need for
strategies to reduce unplanned 30-day rehospitalizations.

Few variables were consistently identified as predictors of post-
AMI rehospitalization.[*”! This may reflect the complex manage-
ment of these patients. In our study, chronic kidney failure was
the only independent predictor of 30-day rehospitalization after
AMLI. The association between chronic kidney failure and 30-day
rehospitalization has previously been described in NSTEMI
patients'**! and is now confirmed in elderly patients. Patients with
chronic kidney failure may have more complications, cardiovas-
cular or not, or poorer care which could lead to rehospitalization.
They have to be identified early during the initial hospitalization
as they require strengthened multidisciplinary care to limit
rehospitalizations. We also found that almost half of 30-day
rehospitalizations were not related to cardiovascular diagnoses.
These results are consistent with other studies.*”! This may
suggest that rehospitalizations after AMI are heterogeneous in
nature and may not be easily predicted, due to the high prevalence
of comorbidities among these elderly patients. As rehospitalized
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patients benefited less from LTI status for coronary heart disease
alone at the index hospitalization, we can also assume that they
suffered from their first AMI.

We found that patients who purchased lipid-lowering drugs
within 7 days after discharge were less likely to be rehospitalized
within 30 days. International guidelines recommend their
systematic use in post-AMI secondary prevention.*”! We assume
that the purchase of these medications may also be associated with
better adherence to all treatments. Surprisingly, evidence-based
post-AMI therapies were underused in our study, compared with
others.*’! A first hypothesis is that elderly patients may be
undertreated due to comorbidities, multiple medications, or
follow-up of lower quality. Another hypothesis is that there was
poorer adherence to treatment, because we know that it decreases
significantly with age and comorbidities.*” A third hypothesis is
that we investigated medications over a short period of 7 days after
discharge. Elderly patients could have continued taking the same
medications they had before hospitalization and the failure to
purchase may thus differ from the failure to follow treatment.
Unfortunately, we were unable to distinguish prescribed medi-
cations from those purchased or to assess patients’ adherence. It
would also have been interesting to distinguish antiplatelet and
anticoagulant agents: the use of antiplatelet agents is recommended
consistently after AMI, whereas anticoagulants are restricted to
clinically indicated situations, such as atrial fibrillation. This
distinction would require access to additional clinical data not
available in our administrative database. Further research
is needed to deepen our understanding of the role of treatments
in 30-day rehospitalizations.

Postdischarge ambulatory care may be an opportunity to reduce
30-day rehospitalizations and improve patients’ outcomes. Several
primary care professionals (GPs, nurses, pharmacists, ... ) may
collaborate to promote greater adherence to treatment. In our
study, early ambulatory medical postdischarge follow-up, howev-
er, showed no protective effect on 30-day rehospitalization. This is
consistent with previous findings."* ! Several reasons could account
for this negative result. AMI is an acute disease for which short-
term evolution is not the concern of primary care. As heart failure
is, however, one of the most frequent reasons for 30-day
rehospitalization after AMI, the potential long-term benefits of
early GP follow-up should be studied more in detail in these elderly
patients. In fact, Hernandez et al’®?! found that a GP follow-up
within 7 days after discharge was associated with a reduced risk of
30-day rehospitalization in patients hospitalized for heart failure.
Moreover, we found that nearly half of the patients were
rehospitalized within 7 days, which is consistent with other
studies.[*>>3! This early risk of rehospitalization emphasizes the
importance of continuity of care. This post-discharge period must
be anticipated with transitional care programs. The engagement of
primary care professionals starting from the early postdischarge
period may be important to prevent rehospitalizations.!**)

The strengths of this study include its original focus on
postdischarge ambulatory care in everyday practice and the use
of a representative sample of the French population, available
from a nationwide exhaustive database combining hospital and
ambulatory care data. The mean age and sex distribution of our
sample were consistent with other studies in France!*’! and
elsewhere.”?! Regarding socioeconomic status, the mean depri-
vation index was similar to that of the general French
population.*3! Moreover, the validity of the EGB database for
studying STEMI has been demonstrated®! and the same
proportion of percutaneous coronary intervention was observed
in the French main registry data (FAST-MI 2010).1°¢!
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Some limitations must be acknowledged. The use of an
administrative medical database limited the collection of
socioeconomic data. Clinical information, as well, was restricted:
information on patients’ left ventricular ejection fraction or on
the extent of the coronary lesions would have enabled us to
perform analyses adjusted for the AMI severity. Moreover,
coding may sometimes be incomplete or incorrect and some
comorbidities or procedures may have been underestimated.
These problems are, however, unlikely because of the seriousness
of the disease and the use of validated algorithms. Coding quality
is checked by medical information professionals in each hospital
to correct inaccurate diagnoses and to complete recorded
comorbidities. Indeed, each French hospital’s budget depends
on the medical activity described in the PMSI database. Finally,
some variables were too few in number and could not be
considered for the analysis of post-discharge ambulatory care.

To conclude, our study suggests that a high proportion of
elderly patients in France are rehospitalized within 30 days after
discharge for AMI. The purchase of lipid-lowering drugs
prescription within 7 days after discharge was associated with
a reduced risk of 30-day rehospitalization. We can postulate that
the poor discharge planning and insufficient care coordination
between hospital and community-based professionals in France
hamper strategies to reduce rehospitalizations. Targeted strate-
gies to reduce 30-day rehospitalizations in elderly patients should
focus on patients’ comorbidities and treatments. Further research
is needed regarding the importance of early primary care follow-
up for patients hospitalized for AML

Acknowledgments

The authors thank the project committee members from the
Directorate for healthcare provision at the Ministry of Health
(Adeline Townsend, Adrien Dozol et Agnés Solomiac [bureau RS
« Evaluation, méthodes et modéles », Direction Générale de
I’Offre de Soins]) and the national agency for the management of
hospitalization data (Véronique Sauvadet, Florence Pinelli,
Nathalie Rigollot, Laétitia Chossegros, Eric Ekong, Philippe
Demey et Catherine Le Gouhir [Agence Technique de I'Informa-
tion sur I’Hospitalisation]). The authors also thank Suzanne
Rankin for reviewing the English.

Author contributions

Conceptualization: Claire Zabawa, Marianne Zeller, Grégoire
Mercier, Victor Rodwin, Yves Cottin, Catherine Quantin.

Formal analysis: Jonathan Cottenet.

Methodology: Jonathan Cottenet, Marianne Zeller, Grégoire
Mercier, Victor Rodwin, Yves Cottin, Catherine Quantin.

Supervision: Catherine Quantin.

Validation: Claire Zabawa, Catherine Quantin.

Writing — original draft: Claire Zabawa, Victor Rodwin,
Catherine Quantin.

Writing — review and editing: Claire Zabawa, Jonathan Cottenet,
Marianne Zeller, Grégoire Mercier, Victor Rodwin, Yves
Cottin, Catherine Quantin.

References

[1] Krumholz HM. Post-hospital syndrome-an acquired, transient condition
of generalized risk. N Engl | Med 2013;368:100-2.

[2] Laniece I, Couturier P, Dramé M, et al. Incidence and main factors
associated with early unplanned hospital readmission among French

www.md-journal.com

medical inpatients aged 75 and over admitted through emergency units.
Age Ageing 2008;37:416-22.

[3] Péres K, Rainfray M, Perrié N, et al. Incidence, risk factors and
adequation of early readmission among the elderly. Rev Epidemiol Sante
Publique 2002;50:109-19.

[4] Gusmano M, Rodwin V, Weisz D, et al. Comparison of rehospitalization
rates in France and the United States. | Health Serv Res Policy 2015;20:
18-25.

[5] Lum HD, Studenski SA, Degenholtz HB, et al. Early hospital readmission
is a predictor of one-year mortality in community-dwelling older
Medicare beneficiaries. ] Gen Intern Med 2012;27:1467-74.

[6] Dramé M, Lang PO, Novella J-L, et al. Six-month outcome of elderly
people hospitalized via the emergency department: the SAFES cohort.
Rev Epidémiol Santé Publique 2012;60:189-96.

[7] Jencks SF, Williams MV, Coleman EA. Rehospitalizations among
patients in the Medicare fee-for-service program. N Engl ] Med 2009;
360:1418-28.

[8] Carey K, Lin M-Y. Readmissions to New York hospitals fell for three
target conditions from 2008 to 2012, consistent with Medicare goals.
Health Aff (Millwood) 2015;34:978-85.

[9] Van Walraven C, Jennings A, Forster AJ. A meta-analysis of hospital 30-
day avoidable readmission rates. ] Eval Clin Pract 2012;18:1211-8.

[10] Deschodt M, Devriendt E, Sabbe M, et al. Characteristics of older adults
admitted to the emergency department (ED) and their risk factors for ED
readmission based on comprehensive geriatric assessment: a prospective
cohort study. BMC Geriatr 2015;15:54.

[11] Comette P, D’Hoore W, Malhomme B, et al. Differential risk factors for
early and later hospital readmission of older patients. Aging Clin Exp Res
2005;17:322-8.

[12] Parker SG, Peet SM, McPherson A, et al. A systematic review of discharge
arrangements for older people. Health Technol Assess 2002;6:1-83.

[13] Rennke S, Nguyen OK, Shoeb MH, et al. Hospital-initiated transitional
care interventions as a patient safety strategy: a systematic review. Ann
Intern Med 2013;158(5 pt 2):433-40.

[14] Burke RE, Guo R, Prochazka AV, et al. Identifying keys to success in
reducing readmissions using the ideal transitions in care framework.
BMC Health Serv Res 2014;14:423.

[15] Misky GJ, Wald HL, Coleman EA. Post-hospitalization transitions:
examining the effects of timing of primary care provider follow-up. J
Hosp Med 2010;5:392-7.

[16] Tang N, Maselli JH, Gonzales R. Variations in 30-day hospital
readmission rates across primary care clinics within a tertiary referral
center. | Hosp Med 2014;9:688-94.

[17] Field TS, Ogarek ], Garber L, et al. Association of early post-discharge
follow-up by a primary care physician and 30-day rehospitalization
among older adults. ] Gen Intern Med 2015;30:565-71.

[18] Thygesen LC, Fokdal S, Gjerup T, et al. Prevention of Early Readmission
Research GroupCan municipality-based post-discharge follow-up visits
including a general practitioner reduce early readmission among the
fragile elderly (65+ years old)? A randomized controlled trial. Scand ]
Prim Health Care 2015;33:65-73.

[19] Wong FKY, Chow S, Chung L, et al. Can home visits help reduce hospital
readmissions? Randomized controlled trial. J Adv Nurs 2008;62:
585-95.

[20] Naylor MD, Brooten D, Campbell R, et al. Comprehensive discharge
planning and home follow-up of hospitalized elders: a randomized
clinical trial. JAMA 1999;281:613-20.

[21] Bernheim SM, Grady JN, Lin Z, et al. National patterns of risk-
standardized mortality and readmission for acute myocardial infarction
and heart failure update on publicly reported outcomes measures based
on the 2010 release. Circ Cardiovasc Qual Outcomes 2010;3:459-67.

[22] Prvu Bettger J, Alexander KP, Dolor RJ, et al. Transitional care after
hospitalization for acute stroke or myocardial infarction: a systematic
review. Ann Intern Med 2012;157:407-16.

[23] Brown JR, Chang C-H, Zhou W, et al. Health system characteristics and

rates of readmission after acute myocardial infarction in the United

States. ] Am Heart Assoc 2014;3:e000714.

O’Gara PT, Kushner FG, Ascheim DD, et al. 2013 ACCF/AHA guideline

for the management of ST-elevation myocardial infarction: a report of

the American College of Cardiology Foundation/American Heart

Association Task Force on practice guidelines. Circulation 2013;127:

€362-425.

Damiani G, Salvatori E, Silvestrini G, et al. Influence of socioeconomic

factors on hospital readmissions for heart failure and acute myocardial

infarction in patients 65 years and older: evidence from a systematic
review. Clin Interv Aging 2015;10:237-45.

[24

25


http://www.md-journal.com

Zabawa et al. Medicine (2018) 97:24

[26] Tuppin P, De Roquefeuil L, Weill A, et al. French national health
insurance information system and the permanent beneficiaries sample.
Rev Epidémiol Santé Publique 2010;58:286-90.

[27] Lorgis L, Cottenet J, Molins G, et al. Outcomes after acute myocardial
infarction in HIV-infected patients: analysis of data from a French
nationwide hospital medical information database. Circulation 2013;
127:1767-74.

[28] Lainay C, Benzenine E, Durier J, et al. Hospitalization within the first
year after stroke: the Dijon stroke registry. Stroke 2015;46:190-6.

[29] Pages PB, Cottenet J, Mariet AS, et al. In-hospital mortality following
lung cancer resection: nationwide administrative database. Eur Respir J
2016;47:1809-17.

[30] Creuzot-Garcher C, Benzenine E, Mariet A-S, et al. Incidence of acute

postoperative endophthalmitis after cataract surgery: a nationwide

study in France from 2005 to 2014. Ophthalmology 2016;123:

1414-20.

Goueslard K, Cottenet ], Mariet A-S, et al. Early cardiovascular events in

women with a history of gestational diabetes mellitus. Cardiovasc

Diabetol 2016;15:15.

Verges B, Patois-Verges B, Goueslard K, et al. High efficacy of screening

for diabetes and prediabetes in cardiac rehabilitation after an acute

coronary syndrome (ACS). The REHABDIAB study. Diabetes Metab
2017;pii: $1262-3636(17)30110-6.

[33] Rodwin VGV. The French health care system. World Hosp Health Serv
2018;54:49-55.

[34] Abdulmalak C, Cottenet J, Beltramo G, et al. Haemoptysis in adults: a 5-
year study using the French nationwide hospital administrative database.
Eur Respir J 2015;46:503-11.

[35] Quantin C, Benzenine E, Velten M, et al. Self-controlled case series and
misclassification bias induced by case selection from administrative
hospital databases: application to febrile convulsions in pediatric vaccine
pharmacoepidemiology. Am J Epidemiol 2013;178:1731-9.

[36] Hanf M, Quantin C, Farrington P, et al. Validation of the French
national health insurance information system as a tool in vaccine safety
assessment: application to febrile convulsions after pediatric measles/
mumps/rubella immunization. Vaccine 2013;31:5856-62.

[37] Institut de Veille Sanitaire. Etalonnage du PMSI MCO pour la
surveillance des infarctus du myocarde - Année 2003. [Internet]. 2010
[cited May 30,2018]. Available from: http://opac.invs.sante.fr/doc_num.
php?explnum_id=250.

[38] Nufiez JE, Nufez E, Facila L, et al. Prognostic value of Charlson
comorbidity index at 30 days and 1 year after acute myocardial
infarction. Rev Esp Cardiol 2004;57:842-9.

[39] Roffi M, Patrono C, Collet J-P, et al. 2015 ESC guidelines for the
management of acute coronary syndromes in patients presenting without
persistent ST-segment elevation. Eur Heart ] 2016;37:267-315.

[40] Dharmarajan K, Hsieh AF, Lin Z, et al. Diagnoses and timing of 30-day
readmissions after hospitalization for heart failure, acute myocardial
infarction, or pneumonia. JAMA 2013;309:355-63.

[41] Rosano A, Loha CA, Falvo R, et al. The relationship between avoidable
hospitalization and accessibility to primary care: a systematic review. Eur
J Public Health 2013;23:356-60.

131

132

Medicine

[42] Nyweide DJ, Anthony DL, Bynum JPW, et al. Continuity of care and the
risk of preventable hospitalization in older adults. JAMA Intern Med
2013;173:1879-8S.

[43] Rey G, Jougla E, Fouillet A, et al. Ecological association between a
deprivation index and mortality in France over the period 1997-2001:
variations with spatial scale, degree of urbanicity, age, gender and cause
of death. BMC Public Health 2009;9:33.

[44] Barlet M, Coldefy M, Collin C, et al. L’accessibilité potentielle localisée
(APL): une nouvelle mesure de Paccessibilité aux médecins généralistes
libéraux. Etudes Résultats [Internet]. 2012 [cited May 30, 2018].
Available from: http://www.irdes.fr/Publications/2012/Qes174.pdf.

[45] Fingar K, Washington RW. Trends in Hospital Readmissions for Four
High-Volume Conditions, 2009-2013. 2015; Agency for Healthcare
Research and Quality: Rockville, MD.

[46] Boccuti C GCP, Casillas G. Aiming for Fewer Hospital U-turns: The
Medicare Hospital Readmission Reduction Program. 2017; Menlo Park,
CA: The Henry ]. Kaiser Family Foundation.

[47] Desai MM, Stauffer BD, Feringa HHH, et al. Statistical models and
patient predictors of readmission for acute myocardial infarction. Circ
Cardiovasc Qual Outcomes 2009;2:500-7.

[48] Tisminetzky M, McManus DD, Erskine N, et al. Thirty-day hospital
readmissions in patients with non-ST-segment elevation acute myocar-
dial infarction. Am ] Med 2015;128:760-5.

[49] Tuppin P, Neumann A, Danchin N, et al. Combined secondary
prevention after hospitalization for myocardial infarction in France:
analysis from a large administrative database. Arch Cardiovasc Dis
2009;102:279-92.

[50] Tuppin P, Neumann A, Danchin N, et al. Evidence-based pharmaco-
therapy after myocardial infarction in France: adherence-associated
factors and relationship with 30-month mortality and rehospitalization.
Arch Cardiovasc Dis 2010;103:363-75.

[51] Hess CN, Shah BR, Peng SA, et al. The association of early physician
follow-up and 30-day readmission after non-ST-segment elevation
myocardial infarction among older patients. Circulation 2013;128:
1206-13.

[52] Hernandez AF, Greiner MA, Fonarow GC, et al. Relationship between
early physician follow-up and 30-day readmission among Medicare
beneficiaries hospitalized for heart failure. JAMA 2010;303:1716-22.

[53] Dharmarajan K, Hsieh AF, Kulkarni VT, et al. Trajectories of risk after
hospitalization for heart failure, acute myocardial infarction, or
pneumonia: retrospective cohort study. BMJ 2015;350.

[54] Barker L, Steventon A, Deeny SR. Association between continuity of care
in general practice and hospital admissions for ambulatory care sensitive
conditions: cross sectional study of routinely collected, person level data.
BM]J 2017;356:j84.

[55] Massoullié G, Wintzer-Wehekind ], Chenaf C, et al. Prognosis and
management of myocardial infarction: comparisons between the French
FAST-MI 2010 registry and the French public health database. Arch
Cardiovasc Dis 2016;109:303-10.

[56] Puymirat E, Aissaoui N, Cayla G, et al. Changes in one-year mortality in
elderly patients admitted with acute myocardial infarction in relation
with early management. Am J Med 2017;130:555-63.


http://opac.invs.sante.fr/doc_num.php?explnum_id=250
http://opac.invs.sante.fr/doc_num.php?explnum_id=250
http://www.irdes.fr/Publications/2012/Qes174.pdf

	Thirty-day rehospitalizations among elderly patients with acute myocardial infarction
	Outline placeholder
	1 Introduction
	2 Methods
	2.4 Variables
	2.5 Statistical analyses

	3 Results
	3.1 Factors associated with 30-day rehospitalization

	4 Discussion
	Author contributions

	References


