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Abstract—In this work we describe design, aims and contents for measuring performances of healthcare systems, to under
of the ST-segment Elevation Myocardial Infarction (STEMI) stand how hospitals work and to increase efficacy of heakhca

Archive, which is a multicenter observational clinical registry  ar in terms of costs and patterns of care. In fact, integta
planned within the Strategic Program “Exploitation, integration ! ’

and study of current and future health databases in Lombardia system§ enable pegple in charge with healthcare government
for Acute Myocardial Infarction”. This is an observational clini-  t0 obtain data for billing or performance evaluations, adl we
cal registry that collects clinical indicators, process indicators and as they allow clinicians to see trends in the effectivendss o
outcomes concerning STEMI patients admitted to any hospital treatments or to compare patterns of care. Finally, they let
of the Regional district, one of the most advanced and intensive- yagearchers to analyze the efficacy and efficiency of system o
care area in ltaly. This registry is arranged to be automatically . , .
linked to the Public Health Database, the on going administrative patients outcome§. In other W‘?”?'S’ '”tegfated systems pla
datawarehouse of Regione Lombardia. Aims and perspectives of fundamental role in complex clinical environments.
this innovative project are discussed, together with feasibilty = The STEMI Archive consists of clinical information
and statistical analyses which are to be performed on it, in order collection related to patients admitted in all hospitals of
to monitor and evaluate the patterns of care of cardiovascular Regione Lombardia with STEMI diagnosis. Starting from
patients. ) . . ; A ?
information contained in the Archive, it is be possible to
Index Terms—Clinical registries, Health service research, Bio- construct a data set where each patient is represented by a
statistics and bioinformatics, Provider profiling. profile with the following entries: individual serial numbe
date of birth, sex, time and type of symptoms onset, time
I. INTRODUCTION to call for rescue, type of rescue unit sent (advance or
ssessment of service delivery at the local level of golasic rescue unit, that is with or without pre-hospital 12d
Aernment is not a new enterprise in clinical COﬂteXE,CG teletransmission), site of infarction on ECG, mode of
but linking the measures, or indicators, to program missioRospital admission, blood pressure and cardiac frequency
setting performance targets and regularly reporting on tBé presentation, history of cardiac pathology, pre-haspit
achievement of target levels of performance are new festufgedication, date and hour of treatments (thrombolysisand/
in the performance measurement movement sweeping acr@ggioplasty), culprit lesion, Major Adverse Cardiovasecul
healthcare systems all over the world. A performance meastavents (MACE), Ejection Fraction and therapy at discharge.
is a quantitative representa’[ion of pub“c health actwiti As in classical clinical surveys, also clinical data of tHeEMI
measured in order to evaluate, and then improve, perforesanérchive are collected in order to identify subpopulations (
and services. In fact, in order to improve something you ha@élr case patients affected by STEMI). On the other hand,
to be able to change it; in order to change it you have to be abi® innovative contents of this survey are represented by
to understand it; in order to understand it you have to be alflEocess indicators recorded in it: the main idea is to evalua
to measure it. In this work we present and describe the gteatment times with the aim of designing a preferential
segment Elevation Myocardial Infarction (STEMI) Archivetherapeutic path to reperfusion in STEMI patients, and to
a multicenter observational clinical registry plannedhivit direct the patient flow trough different pathways according
the Strategic Program “Exploitation, integration and gtod for example, to on hours vs off hours of working time
current and future health databases in Lombardia for Acu@ble, or to clinical conditions such severity of infarctio
Myocardial Infarction” and funded by Italian Ministry of In this sense, this survey represents an instrument both for
Health and by the Regional district for healthcare, namefpidemiological enquiries and for organizational optitian
the “Direzione Generale Sanitd - Regione Lombardia”. TH¥ the cardiological healthcare networks. Moreover, peao
main goal of this program is to enhance the integration @fta are collected so that the patient can be univocally
different sources of health information in order to autoenatdentified also within administrative datawarehouse and a
and streamline clinicians’ workflow, so that data colleadede longitudinal electronic record containing his/her prewso
can be used multiple times for different aims, and espgciaftlinical history and follow-up can be traced, thanks to the
potential of Electronic Health Record (Fascicolo Sanitari

F.leva is with MOX, Department of Mathematics, Politecnico dilavib, Elettronico). The link between the two databases will
Milan, Italy (e-mail: francesca.ieva@mail.polimi.it).

A. M. Paganoni is with MOX, Department of Mathematics, Polifeordi generate the primary platform fpr the StUdy of impact Qnd
Milano, Milan, Italy (e-mail: anna.paganoni@polimi.it). care of STEMI on the whole territory of Regione Lombardia.



Finally, information concerning outcomes (i.e. if a subje®f a coronary artery, which causes an ischemia (a restnictio
is discharged alive or not, if the reperfusive procedure has blood supply) and an oxygen shortage. These effects, if
been effective or not) are recorded, so that they can ledt untreated for long, can damage the heart muscle tissue
returned to clinicians and institutions appropriately leitpd (myocardium) since the interruption of blood supply to the
in terms of patient's case-mix and care pattern, in order tells make them die (infarction). STEMI, whose incidence
support healthcare decisions and clinical policies thnougnd mortality are very high in Italy as well as all over the
monitoring and analyzing data. This latter step may be edrriworld, can be diagnosed by observing abnormal elevation of
out through suitable statistical monitoring and modelingT segment in the ECG curve. An early reperfusion therapy
Statistical models, in fact, are able to capture complexitis one of the most important goal that must be achieved
variability and grouped nature of these data, as we will seein the treatment of STEMI patients, and can be obtained
Section VI, providing an evidence based decisional suppdnrough thrombolysis and/or Percutaneous Transluminab-Co
as well as pursuing the optimization of healthcare offer.  nary Angioplasty (PTCA). The former one consists in a
The STEMI Archive should overcome the difficulties facegharmacological treatment which causes a breakdown of the
in previous pilot data collections (i.e. MORII GestIMA, blood clots which obstruct the coronary vessel, while in the
LombardIMA, see [1], [2]) related to non-uniformity, latter one an empty and collapsed balloon on a guide wire,
inaccuracy of filling and data redundance. In particuldmown asBalloon catheter, is passed into the narrowed or
non-uniformity of data collection among different struets, obstructed vessels and then inflated to a fixed size. Thigsllo
or among successive surveys, and inaccuracy in fillinbe vessel to be opened up and the blood flow to be improved;
dataset fields will cease to be a problem because the Archilien balloon is collapsed and withdrawn.
procedure for collecting data has become mandatory fbhe strategy of the connecting net between territory and
all hospitals through a directive issued by the lawmakéiospitals, made by a centralized coordination of the enmesge
[3]. All centers will fill in the registry along the sameresources, gives the possibility to optimize therapeutmaes
protocol and with the same software, thanks to the help ahd so to reduce the intervention time. The timeliness of
Lombardia Informatica Http://ww. | i spa.it), the reperfusion therapy is of central importance, because the
Information & Communication Technology (ICT) societybenefits of therapy decrease rapidly with delays in treatmen
which Regione Lombardia leans on for implementation dfhus, American Hearth Association and American College of
Electronic Health Record. Opinion leaders and Scientificardiology (ACC/AHA) guidelines recommend that thrombol-
Societies of cardiology agreed upon all fields to be recordgsis should be provided within 30 minutes of first medical
and a unique data collector was identified in the Governanggstem contact and that primary PTCA within 90 minutes
Agency for Health, that is also the data owner. Moreoveof first medical system contact for patients presenting with
since this registry is designed to be automatically linkeSTEMI (see [5], [6], [7], [8])-
with administrative databases, inaccuracy of informatiolh Regione Lombardia is very sensitive to Cardiovascularcgpi
be partially overcome by the fact that, after the linkagé, as proved by the huge amount of social and scientific enter-
information contained in it will be checked for coherencerises concerning these syndromes which have been carried
with those contained in Public Health Databases (PHD)ut during past years (see [1], [9]). With STEMI Archive and
Then only information of interest will be extracted, avaigi Strategic Program, people in charge with healthcare gover-
redundance and achieving greater accuracy and reliaffiity nance intended to adopt new clinical instruments and ajread
further details on record linkage, see [4]). existing administrative resources to create new methadsaifo
geting and measuring performances in cardiovascularhealt
In the following we describe the health policy and prograroare. In particulaDecreto 104463] establishes which are the
of Regione Lombardia concerning cardiovascular diseadesatment times to be measured in order to judge the hospital
(Section II), then we move (Section Ill) to an in-depthquality of care service and choose the STEMI Archive as main
examination of the STEMI Archive and of the administrativéool for collecting, analyzing and evaluating the goalsiexéd
datawarehouse of Regione Lombardia (Section IV), i.e thyy individual hospitals. So STEMI Archive data collection
Public Health Database (PHD). Details and aims of integnati has become a standardized and compulsory procedure for all
between the considered clinical registry and administeatihospitals in Regione Lombardia, since January 2011.
databanks are described in Section V, whereas in Section VI
the role of statistician and statistical analyses is diseds
Finally conclusions and open problems are presented in
Section VII. In this section we describe aims and contents of the STEMI
Archive. The Archive is a multicenter observational praspe
tive clinical study, designed during the first phase of &gt
Program, i.e. during 2010, thanks to a collaboration among
clinicians, people in charge with healthcare governandeesf
The pathology we are interested in is a particular type gfone Lombardia and statisticians of Politecnico di Milatie
Acute Myocardial Infarction, namely ST-Elevation Myocaid filling is mandatory by law [3], and three data collectionséa
Infarction (STEMI). It belongs to the wider class of Acuteébeen planned within the end of Strategic Program (December
Coronary Syndromes (ACS), and it is caused by an occlusigfi1l). The first one has already been performed during the

Ill. THE STEMI ARCHIVE

Il. CARDIOVASCULAR DISEASE AND HEALTH POLICY IN
REGIONE LOMBARDIA



time slot of January-December 2010, to set, test and ctibrdatawrehouse the STEMI Archive has been designed to be
it; the second one, from January 2011 to the end of June 20itegrated with. This is an on going datawarehouse, which up
represents the first official period of data collection; fiyal to now has been used only for administrative purposes, since
a third collection period is planned for October-Decembelecision makers of healthcare organizations need infoomat
2011. We will refer in the following to results of feasibylit about efficacy and costs of health services.
analysis on integration performed on the first collectiost.te The PHD of Regione Lombardia contains a huge amount of
This had to last enough time to enable all clinical strudureata and requires specific and advanced tools for data mining
which are involved in the project to overcome software arehd data analysis. The datawarehouse structure of PHD is
technical hitches and to offer training and technical assisalled Star scheme (see [10]), since it is centered on thege m
tance to all them, especially concerning SISS system (tbatabasesAmbulatoriale FarmaceuticaRicover), containing
Italian platform for supporting Electronic Health Recose information about visits, drugs, hospitalizations, scadjipro-
http://ww. si ss.regione.lonbardia.it/). cedures that took place during admission to hospitals, aind i
The STEMI Archive, as well as every survey on specifics supported by secondary databasBanca Dati Assistito
disease, enables researchers to point out a subpopuldtiofBDA), Medici, Codici Diagnosie Procedure Chirurgichp
interest for clinical and scientific inquiries. Startingifin these which contain more specific and administrative information
subpopulations, studies on effectiveness of differentepaé about drugs and procedures coding or personal information
of care and then provider profiling can be carried on, adgptimbout people involved in the care process. The star scheme
models for explaining outcomes by means of suitable procetses not allow for repetitions in records entering: for egpam
indicators and adjusting for different case mix. In our ¢ase just one record for each admission to hospital is allowed, an
primary outcome measure is incidence of MACE defined asch record finishes with patient discharge. Bventis the
any one of the following events: in-hospital mortality, Aeu total of admissions and discharges related to the samedspiso
myocardial reinfarction, Cardiogenic shock, Stroke, Léergn  of disease. Inside the PHD, several records may correspond
Mortality, Major bleeding. A secondary outcome measure te the same patient over time, even concerning the same
reperfusion effectiveness measured quantifying the temuc event. A patient may have several events during years, and
of ST segment elevation one hour after the treatment: if tleach event could consist of multiple admissions. For each
reduction is larger than 50% in the case of thrombolysa&dmission/discharge path, one record is produced in PHD.
and 70% in the case of angioplasty we could consider tRecords related to the same subject may be linked in a tem-
procedure effective. Process indicators and patientsried@a poral order to achieve the correct information about thachas
can be resumed in the following four categories: observation unit (i.e. the individual patient/subjectpwéver
e Demographic dataCodice Fiscale(the alpha-numeric each of databases described above has its own dimension and
identity code used to identify people who have fiscatructure, and data are different and differently recorieh
residence on ltalian territory), date of birth, sex, wejghbne database to another one. Suitable techniques arediteeref
height, hospital of admission; required to make information coming from different datasas
e Pre-hospital data: diabetes, smoking, high blood pressusgiform and not redundant. The longitudinal data that we
high cholesterol level, history of cardiac pathology;  will analyze will be generated by deterministic record hgle
e Admission data: time and type of symptoms onset, timgetween STEMI Archive and the databas&sibulatoriale
of first medical contact, time to call for rescue, type oFarmaceutica Ricoveriand BDA of the PHD. Regione Lom-
rescue unit sent (advanced or basic rescue unit, thatbgrdia data manager and owner provide an encrypted code
with or without pre-hospital 12d ECG teletransmissionfor each patient in order to protect citizen’'s privacy. This
time of first ECG, site of infarction on ECG, mode ofencrypted code represents the key to obtain the deteriinist
hospital admittance, Fast Track activation, Killip claslnkage between the databases.
(which quantify in four categories the severity of infarcOnce different sources of data have been linked, it is ptessib
tion), blood pressure, cardiac frequency, ejection foacti for clinicians, researchers and people involved in healthc
and creatinine value at presentation, site of ST-elevatiggovernance to answer epidemiological questions such:eis th
number of leads with ST-elevation, pre-hospital hearthigger event of the STEMI Archive the first cardiological
failure; event for the observed patient? If not, how many cardiovas-
e Therapeutic data: time of thrombolysis (Door to Needleular events have been recorded in the previous history of
time), time of angioplasty (Door to Balloon time), culpritthis patient? These information are provided by the intégna
lesion, Ejection Fraction and therapy at discharge.  of the STEMI Archive withRicoveriadministrative database.
The eligible cohort consists then in all patients admitteoreover, if a patient is already known to the healthcare
to any hospitals of the Regione Lombardia Network witBystems in terms of cardiovascular hospital admissions, wa
STEMI diagnosis. his therapy compliance good, i.e. did he/she assumed torrec
guantities of drugs and received a convenient treatment in
terms of visits and clinical practice? These informatioe ar
IV. THE LOMBARDIA REGION ADMINISTRATIVE provided by the integration of the STEMI Archive with
DATAWAREHOUSE BDA and Farmaci administrative databases. Finally, how the
In this section we describe structure, aim and use pfevious clinical history of each patient affects his/hetcome
the Regione Lombardia Public Health Database (PHD), tobserved in the STEMI Archive gathering? These questions



ask for a proper statistical modelling and represent thé re 5 118 (ER)
. atawarehouse/ E T,
and new challenges of the Strategic Program.
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data is the challenge of the statistical analysis, as pteden
Section VI.

Figure 1. Sketch of integration between STEMI Archive and Rubigalth
Database.

V. INTEGRATION WITH PuBLIC HEALTH DATABASE

In this section we discuss the results of integration, imter
of the longitudinal electronic records obtained for eactigpé choose only the hospital discharge records effectivelgteel
inserted in the STEMI Archive. to cardiovascular events of the patient of interest are ested
Over recent years, there has been an increasing agreenhenfact, the most critical issue when using administrative
among epidemiologists on the validity of disease and intedtatabases within observational studies is representedédoy t
vention registries based on administrative databaseqg14¢e selection criteria of the discharge records: several wiffe
[12], [13], [14], [15]); this motivated Regione Lombardia t criteria may be used, and they will result in different imagé
use its own administrative databases for clinical and epide prevalence or incidence of diseases. Among the most actepte
ological aims. In fact, even if Randomized Controlled TWialcriteria, those referring to the Agency for healthcare Rese
(RCTs) remain the accepted “gold standard” for determiniregnd Quality (AHRQ) methodology, the ones of Johns Hopkins
the efficacy of new drugs or medical procedures, they cafejusted Clinical Groups (ACG) and Classification Research
not provide alone all the relevant information that decisioGroups (CRG) have been considered (for further details, see
makers need in order to weigh the implications of particul§t6]).
policies affecting medical therapies. Research usingadise As we said before, integrating clinical surveys on specific
and intervention registries, outcome studies using aditnayi  diseases with administrative databanks, enable us totselec
tive databases and performance indicators adopted bytyjuadiubpopulation of interest for observational studies, $eclion
improvement methods can all shed light on who is most likeBnswering to specific epidemiological needs. In fact, thenma
to benefit, what the important tradeoffs are and how poligyint and the novelty of Strategic Program is the proposal
makers might promote the safe, effective and appropriage us an epidemiological research for specific subpopulatibn o
of new interventions. interest pointed out by clinical registries, which is diffat
Administrative healthcare databases can be analyzed &r orftom the classical epidemiological inquiry since it is canted
to calculate measures of quality of care (quality indicsitor starting from the Electronic Health Records, then it isdast
The importance of this kind of database for clinical purgosand cheaper, and moreover it is real time achieving. For
depends on the fact that they provide all the relevant infermthis new epidemiology, new methods for inquiry and analysis
tion that decision makers need to know, in order to evaluste tmust be pointed out, and adequate information media must
implications of particular policies affecting medical tapies be provided. The STEMI Archive described in Section Il
(information about applicability of a trial findings to theand statistical models proposed in Section VI are some of
settings and patients of interest, effectiveness and ywidasl the instruments to be adopted to this aim, and the Strategic
of new surgical techniques, estimation of adherence to b&bgram is the first official set in Italy where they have been
practice and potential benefits/harms of specific healtlt patonsidered. For further details on these topics see [12], [1
cies, etc). Moreover, administrative healthcare databat®y [16], [17], [18], [19], [20].
today a central role in epidemiological evaluation of Hezdre As previously mentioned, when integration of different is®s
system because of their widespread diffusion and low costaff data is performed, attention must be paid to a carefully
information. selection of covariates and data of interest. In this sense,
When in the PHD we look for events related with a patiergeveral further problems arise: firstly, as already meetion
belonging to the population selected by the STEMI Archivi is necessary to select only cardiovascular events andtgve
(see Figure 1), we find all his clinical history in term ofin some way related to this pathology; then a dimensional
healthcare utilization (visits, hospital admissions,gdruetc). reduction is needed, pointing out just covariates which can
Since we are not interested in all this huge amount of infermbe of interest in exploiting outcomes by means of suitable
tion, but only in cardiovascular events, criteria for adstgly covariates and process indicators. This is the challenge of



the statistician, and it is strongly related with the clalic consists ofl087 patients, admitted 81 hospitals of Regione
guestions that physicians want to investigate. In this eentombardia with STEMI diagnosis. The population is stratifie
several analyses can performed on such rich and complex dataording with the expected results which can be found in the
In the next section, we will give an overview of the potentiditerature: in particular, the mean age and standard dewiat
of a statistical monitoring of data arising from integratiof are respectively65.75 and 13.08 years (first, second and

clinical registries and administrative databases. third quantiles are respectively equal 36, 66 and 75 years,
i.e. more than a quarter of subjects is elder thay with
V1. THE ROLE OF STATISTICS men significantly younger than wome#3(07 vs 72.74 years,

Wilcoxon non parametric test p-value 2.2 x 10716); con-
cerning sex, males arg6 whereas females a1 females,
i.e. 72.3% vs 27.7%. Moreover,82% of patients present the
less severe infarction, indicated by Killip class1l}% have
Killip class equal to 11,3.4% equal to Il and3.6% are in the
most severe class, the Killip class IV. Among these people,
_ 41% are smokers18% are affected also by diabete§]%
Health Care & are high-blood pressure sufferers. Furtherm@&ie5% of the
Poli Management overall subjects underwent to primary PTCA. Ounlly;% of
people have been treated with pharmacological therapy, as
we expected since the Cardiological Network of hospitals is
oversized with respect to the territorial extension andthe
often happens that there is a hospital near enough to make the
Data  surgery practice preferable to the pharmacological treatm
Gollection  Finally, 1039 patients 95.6%) are alive at discharge, ané%
of the overall patients treated surgically had positivecoate
in terms of riperfusion (ST-segment resolution greatemtha
70% after one hour from the intervenction).
For all the patients inserted in the STEMI Archive duringsthi
test period, integration with the administrative datawarese
Statistical has been performed (for all patients the deterministic link
Analysis has been successful). The analyses have been focused on
different clinical issues. For example, from integratioithwhe
Figure 2.  Flow chart of statistical monitoring and evaluationcess in databaSé:arm,aCl’ it is possible to (_:heCk for the compliance
healthcare systems. to the prescribed therapy for patients labelled as “known”
to the cardiovascular events. A patient is defined “known”
In fact, as can be evinced by the diagram reported in Figufethe oldest prescription for cardiovascular drugs camli
2, a statistical analysis is helpful whenever it is necgssar in the administrative datawarehouse is elder than one year
« inform policy making at regional level about the healthfrom the date of STEMI Archive hospital admission. For
care system efficiency and efficacy, in order to suppdfi€se patients it is possible to check if they really bougttt a
their decisions with clear and well defined evaluationien consumed enough quantity of drugs, and then if there is
procedures; statistical evidence to say that the poorer is the compéianc
« improve the quality of care, enhancing those patterns B¢ higher is the readmission probability. On the other hand

care which have been proved to be the most effective fim integration of STEMI Archive with the databaRecoveri
improving outcomes of patients; information about length and frequency of previous hospita

identify poor performers; admissions for each patient can be pointed out, in order to

°
« provide hospitals information to enable them to set stratB€rform survival analysis on times to the next admission. In
gies and po"cies in order to improve their Service; particular, 716 of the overall 1087 patients of the STEMI

e provide consumer information to facilitate choice of\rchive (i.e.75.86%) are present in the databasarmaci and
healthcare provider. 539 of them can be defined “known” in the sense we explained
Qove. On the other hanfl)3 patients of the STEMI Archive

As mentioned before, such complex and huge databases
for continuous monitoring and advanced statistical toolbe
applied for evaluating outcomes and expecially for pomtin
out the relationship between process indicators, patieate
mix, hospitals’ exposure and outcomes.

In order to do this, it is necessary to point out what caus 500) h | : hospital admissi ded in th
variation in outcomes between healthcare providers, aisd t 6) has almost a previous hospital admission recorded in the

can be obtained from the analysis of data described in tﬁgm;mstratlve 'datawgre.ho'use% but 0(;5.% of tk;emd'have;éal-_r
previous sections. most one previous admission for cardiovascular diseasgs.

latter information can be obtained from integration wBBA

) ) database, where information on category which the adnmssio
A. Analysis of STEMI Archive data belongs to can be found, together with codes labelling the
The preliminary data collection, carried out to test howrtbes  category the admission belongs to, as well as information on
integrated system would have worked, has been performm@cedures and diagnoses.

during the time slot from January to December 2010. It is therefore mandatory to perform sensitivity analysis t



evaluate the validity of the estimates. Statistical analyshospital survival rates are to be estimated by fitting pateme
can be performed by means of multiple logistic regressiar semiparmetric generalized linear mixed effects modats (
models for studying outcomes and by means of survivekample of such modelling performed adopting a Dirichlet
analysis when studying failure times (hospital readmissio Process can be found in [28]). Then the comparison among
continuity of drug prescriptions, survival times). Mudtvlel providers’ performances can be carried out through unsuper
models can also be adopted if structural and organizationéded classification algorithms, like k-means or simila®][2
variables are measured. When outcomes are the main foEusally, decisional criteria for classification can be pgenhout

of the observational study, appropriate risk adjustmentsto minimizing the expected loss arising from misclassifiaatio
are needed. In particular effective variable selection fis oosts, for example using Bayesian optimal decision rules (s
paramount importance. Non parametric partitioning meshod28]).

like CART (Classification and Regression Trees), tests @n the other hand, concerning integrated data, the mairsfocu
independence between predictors, explorative data mimilhg is the hospitalization’s process of patients. In fact, fiassible
highlight possible dependence patterns between covafffte to model these data as trajectories of a point process (see fo
example see [2]). example [30]). The great challenge in doing this startimgrir
Moreover data coming from health databases are usudlyegrated database and not only from the PHD datawarehouse
affected by a huge variability, called overdispersion. Ten is that an overcome of main problems concerning observa-
cause for this phenomenon is the grouped nature of datianal studies can be reached: in fact, using informatiothef
each patient is a grouping factor with respect to his/her ovpmevious patient history, we can account for case mix, while
admissions to hospital, while hospitals are a groupingofactobservational studies in general do not allow researchers t
with respect to admitted patients, and so on. So one cda this. Moreover, the linkage between information coming
model the primary and secondary outcomes using hospitalsfrasn registry and administrative data makes possible terins
grouping factor, so that a sort of implicit ranking/clagsfion estimates of clinical history of patients (resumed for eglm

of providers can be provided directly by the adopted modiels. by estimated hazard functions of readmission for each miatie
fact, after splitting the effect on outcome due to the hadpitin a wider semiparametric model constructed to explain and
from the outcome variability due to the different case-mipredict the main outcomes.

it is possible to generate health performance indicatods an

benchmarks, that will make hospitals aware of their stagdin VIl. CONCLUSIONS AND OPEN PROBLEMS

the wider regional context. Such indexes of pgrformancxas al In this work we present and describe the STEMI Archive,
enable healthcare governance to rank providers, to eealuat

. L . -~ "as an example of multicenter observational clinical regist

their performances and to plan activities in order to invest . . . - .
uality improvement. In this sense, integration betwediedi planned and de5|gned_ to be mtegrgted Wlth administrative
q ) ’ .datawarehouse of Regione Lombardia. The link between the

ent sources of clinical information and complex databases i . .
. two databases will generate the primary platform for thestu
good and useful instrument for health governance. In oug,cas

overdispersion is detectable in the outcome variable. This of impact and care of STEMI on the whole Regional district

be due to several different causes. One of the most reamné%? are concermed to. Previous data gathering and stallistica

to consider is the difference in terms of number of patienf!snalySIS restricted to the urban area of Milano were cormgell

. : or the realization of this complex and challenging project
yearly tre_ated by the nqt negligible num_bgr Of.hOSp'tQIB)( We showed how the creation of an efficient Regional Network
involved in the study. It is known from clinical literaturat

health outcomes at different institutions could vary fardam to face the ST-segment Elevation Myocardial Infarction is
y made possible by the design of the STEMI Archive and

variation, for systematic influences of institutions or adates its integration with the regional Public Health Database: |

ggn?ii:g?eé,eﬁ;:glriztzg Ei?]aelgl c'iﬂfi)e:élel\%ggg ug:j\::/lgﬂﬂret‘act this is the first platform for the study of impact and

N . : . " “care of STEMI producing longitudinal data containing all
gengrallzed linear m(_JdeIs W'th. b'“afy response (in hobpltth'e clinical history of patients of interest, which can be
\?\/Liltrf\]/ zilg jgi?iv(z?gﬁ;ﬂﬁegﬁ:gtd[glz]e ['\éllz)je?zg/]l Osssséﬁ;\fys)studied and resumed with statistical techniques we predent
- . ! ' e in Section VI. Moreover, provider profiling can be carried ou
tistical methods, both in a frequentist and Bayesian fraonkw on performance indicators and they can be used to monitor
to quantify the effect of the covariates on survival probighi and control healthcare offer of providers
;aslgzg“:]heithg:plfrlag:e{ar(ijcm[lzsdrs]lor[125a]sO? ngorguD;:gnfgtcrzgr[;gL[gis innovative and pioneering experience stands as a-candi
[27] ran dgom effgct ' P ate to become a methodological prototype for the optimiza-

S . . tion of healthcare processes in Regione Lombardia, and to be

Moreover, observing how the hospital behaviour affects tré?(tended in the future to different pathologies of interémst
survival probability, we would like to rank providers or to

compare their performances with benchmarks gold standrclrthlse Irincidence and mortality, besides Cardiovasculae@sss.

Procedures for analyzing and comparing health-care peovid
effects on health services delivery and outcomes have been
referred to asprovider profiling In a typical profiing pro-  This work is within the Strategic Program “Exploitation,
cedure, patient-level responses are measured for clustersntegration and study of current and future health database
patients treated by different providers. Then firstly the irin Lombardia for Acute Myocardial Infarction” supported by
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