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Case Mix and outcome in Northern Sweden and
Eastern Hungary

Case Mix and Outconte in Northern Sweden and Eastern Hungary. The
Per Eriksson!, aim J!hg 5[1..'(4'}1.55 to w'_\'ua!{'z(' and compare the case mix, patient risk p.'q?fe and
Istvan Szentkiralyi?, oulcome i cardiac surgery in fwo chogmph:caﬂy‘.\‘c}e{m‘arcd’ centres: I-Jruc.rr, Sz;ze{-
Arpz’td Péterffy?, rh'i." and Debrecen, ITungary. The EJH.'OSCORI_‘,IO-HHS .(f,.‘Ué,—f' (OITbc{ft!mc .m ult

2 | paticnts were collecied from the two different centres. Predicted mortality for each
Torkel Aberg patient was calculated according to the logistic regression niodel of EuroSCORE.
The case inix varies between the two centres. There were significant differences in
prevalence of several relevant risk factors in the two groups. Querall 30-day mor-
tality was 3.7% in Dcbrecen and 1.8% in Umed as a comparison with pre-
dicted martality at 6.8% and 6.2%. In spite of the fact that the patients from Deb-
recen generally were yotner than the patients front Umed, the prevalence of risk
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Umied, Sweden Jactors in cardiac surgery where in many cases higher in Debrecen than in Umnied.
Departument of

Cardiac Surgery, Case-mix, kockdzati profil és kimenetel Svédorszdg északi részén és Ke-
University of Debrecen, let-Magyarorszdgon. Célkitiizés: Ké, foldrajzilag clkiilonild szivscbészeti
Hungary kdzpout (Umiea, Svédorszdy és Debrecen, Magyarorszdg) beteganyagdiak vizs-

galata és dsszehasonlitdsa a case-mix, kockdzati profil és kimenetel szempontjd-
bail. Madszer: A4 LuroSCORE miitéti kockdzatbecsld skdla értélelésre keriile
3367, folytatlagosan wiitétre keriild betegnél, a 2 kiilanbézd kizponthan. A
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Méricz Zs. krt. 22, miitél tipusa és a 30 napos haldlozds keriilt feljegy=zésre. A vdrhaté haldlozdsi
Tel/Fax.: (36-52) 413-309 kockdzat meghatdrozdsa minden egyes betegndl @ EuroSCORE skila alapjdn
E-mail: tartént. Evedmények: A case-mix index kiilonbozik a két kdzpontban. Az izo-
iszentkirdlyi@hotmail.com ldlt CABG-mitétek az dsszmiitéti s=dni 75%-dt adtdk Umcaban, szemben a
60,6%-~os debreceni érékkel. Az aortabillentyi-niliéick az dsszes billentyfmnii-
Keywaords: 160 75%-dt jelenti Umcaban, ugyanakkor Debrecenben a niitralis billenyd inii-
cardio-thoracic Surgery, aise mix, téteit viégzike imagasabb sedamban (27,7% vs. 21, 1%). "Tobb jelentds rizikdfaktor
risk factors, LuroSCORIL: cdforduldsdban szignifikdns kiilénbsée volt a két csoport kizétt. A 30 napos ha-
ldlozds 3,7% wvolt Debrecenben és 1,8% Umeaban dsszevetve a becsiilt 6,8%-os
Kulesszavak: és 6,2%-o5 értiklecl. Kivetkeztetés: Annak ellenére, hogy a debreceni betegek
siwsebészet, case i, atlagosan fiatalabbak az umeaihoz képest, a miitéti vizikéfaktorok prevelancidja
rizikdfaktor, EuroSCORI: sok esetben magasabb Debrecenben, mint Umeaban.,
Introduction and prevalence of risk factors and thereby the out-

come in cardiac surgery.

The aim of this study is to visualize and compare the
case nux, patient risk profile and outcome in cardio-
thoracic surgery in two geographically separated cent-
res (Northern Sweden and Eastern THungary).

The outcome in cardiac surgery is partly due w case
nix and prevalence ol preoperative risk tactors. In or-
der to improve the quality of cardiace SUrpery, case nix
and prevalence of risk [ictors must be known. Fur-
thermore, it is interesting to compare these features
in two very different parts of Europe. Sweden and - Materials and Methods

Fungary has had a diverse recent history regarding to

politics, socio- cconomice factors and health care sys- A retrospective material consisting, of 3367 consc-
tems. These differences probably affect the case mix  cuuve adule paticnts were collected from two diffe-
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rent centres, Umed (Sweden) and Debreeen (Hunga-
ry) using the normal data acquisition systems of the
departments with a prospective intent. Type of surgi-
cal procedure was divided into four different groups:
Isolated CABG (including beating heart procedures),
[solated Valve Surgery, CABG + Valve Surgery, and
Other types of surgery (c.g. closure of atrial sepeum
defeet). Valve procedures were (urther divided into
four subgroups: Isolated Aortic, Isolated Mitral,
Double Valve, and Other types of valve Surgery,

In order to compare relevant risk factors and ottcome
between the separated groups, the EuroSCORE risk
stratification model was used (5,7). Both cenwes in-
cluded in the study implemented the EuroSCORE
modelin 2001, Umed in the beginning of January and
Debrecen three months Jater. In Umied the material
consists of 1762 patients ranging from January 2001,
until August 2002, The material from Debrecen con-
sists of 1605 patients ranging from April 2001 undil
July 2002,

The primary catchments area in Debrecen consists off

about two million people. Ilowever, approxinately
20% of the procedures are carried out on paticnts not
mcluded in the catchment's area. In Umed the vast
majority of the procedures are carried out on paticnts
included in the primary catchment's arca. consisting
of about ninc hundred thousand people,

Mortality was defined as death from any cause within
30 days of operation. Predicted mortality for cach pa-
tient was caleulated according to the logistic regre-
ssion model of EuroSCORE (6).

Due to Tocal procedures, dhe approach o regisier
EuroSCORE differs between the two centres. In
Debrecen a printed EuraSCORE-form was filled in
immediately after performing the operation by the
surgeon. These forms were later transferred to a com-
puterized database in Microsoft Access software, The
figurcs were later double checked for crrors in the
transfer process. As o comparison to Debrecen, the
EuroSCORE in Ume§ was flled in preoperatively by
the anacsthesiologist. The figures included in
EuroSCORE were, together with other paticnt data,
inserted to the clinic’s datbase. These data were
controlled before they were transferred to the com-
puterized database shared with the material from
Debrecen, All statistical analysis was conducted using
SPSS 11.0. Comparison of the data from the two
centres was performed with the Pearson’s chi-squarce
test for categorical variables.

Results

The case nix varies between the two centres, Isolated
CABG accounted for 75.0% of the totl number of
surgical procedures in Unied (Fig. 1) and 60.6% in
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Fig., 1. Distribution of cases and the absolute

number of cases sorted by type of operation and
centre.
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Debrecen (p<0.0001). Among the isolated CABG
procedures 4.8% were carried out on beating heart in
Umed and 19.3% in Debrecen (p<0.0001). Isolated
Valve surgery was performed in 12.2% of the cases in
Umed compared to 24.4% in Debrecen (p<0.0001).
Mixed coronary and valve surgery accounted for 9.1%
m Umed and 10.6% in Debrecen (p=0.06). Other
types of surgery accounted for less than 5% of the to-
tal number of cases in both centres (p=0.11).

As shown previously, Debrecen has a higher propor-
tion of isolated valve surgery than Umed. The pro-
portion of valve surgery differs between the two cent-
res (Tig. 2). Aortic valve surgery accounts for 75% of
all valve surgery in Umed and 54% in Debrecen
(p<0.0001). Debrecen perforis mitral valve proce-
dures ata higher extent than Umies (p<0.03). Double
valve and other types of surgery are also more often
performed in Debrecen (p=<0.001),

Comparing the two groups, there were signilicant
differences in prevalence of several relevant risk fac-
tors in cardiac surgery according to the EuroSCORE
model (table 1.). The patients in the Unied material
were generally older which s reflected g conside-
rable difference in mcean age. The mean age was
06.7x10.1 years in Umed and 60.9+10.6 years in
Debrecen. Female gender accounted for only 25.0%
of the patients in Umed but 36.1% in Debrecen. Pa-
tients with recent myocardial infarction were sig-
nificantly more common in Ume# than in Debrecen.
The risk Fctor prevalence, besides Iigh age and re-
cent myocardial infarction, was in many categorics
significanty higher in the material from Debrecen
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model, to compare risk factors in relation w outcome
between different geographical locations (3, 4, 8).
This model 15 derived rom a multi centre study ol
over 19 000 paticnes undergoing cardiac surgery m
Europe from Septenmiber o November 1995, The
purposc with EuroSCORE is o help in the asscss-
ment of the quality of cardio-thoracic surgery [5].
Although mortality is used as an indicacor of quality,
EuroSCORE also takes the preoperative condition
and cardiac function of the paticnt as well as surgical
procedure under consideration. The nature of

Table 1. Prevalence of risk factors in Debrecen and
Ummica
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Fig. 2. Valve surgery procedures sorted by sub-
groups and centre

than in the Umed material, Debrecen had more diag-
nosed cxtracardiac arteriopathics, high serum creati-
nine levels and low venuicular cjection (ractions
among their patients. The prevalence of critceal pre-
operative state was more conmon and acute surgical
procedures were performed at a higher rate than in
Uinci,

Overall, the risk factor prevalence results in danean
EuroSCORE of 4.0::3.1 in Umes and 4.9+3.1 in
Debrecen (p<0.0001). The higher mean EuroSCORE
in Debrecen s reflected in o higher moreality ratc.
Overall 30-cay mortlity was 3.7% in Debrecen il
1.8% i Umcd as a comparison with predicted mo-
rtality at 6.8% and 6.2% according to the logistic
EuroSCORE model (iable 2.). The 30-day mortality
following cardiac operation is mostly duc to cardiac
reasons (83% in Dcbrecen and 90% in Umed). This
number includes several cases when mult organ fai-
lure occurred after low cardiac output syndrome.

Discussion

This study visualizes and compares case mix, risk
factors and outcome in cardio-thoracic SUTEery in two
geographically separated centres. Our results show
that there are significant ditferences in case mix and
the spectrum of relevant risk factors as well as in 30-
day mortality.

The EuroSCORE model was shown to be an ade-
quate tool in the processing of the patient material
and their risk (actors. EuroSCORE is 1 stmple and
objective up to date risk stratification system, wlhich
has previously been described clsewhere as a good
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Risk factor Debrecen Umea  P-value
N of paticnts 1605 1762
Mean age 6.9 607 <(.0001
<00 years 42.4% 20.7%
60-64 years 17.0% 13.6%
6G5-6Y years 18.9% 17.6%
7074 years 15.6% 19.5%
75-79 years 5.5% 16.1%
S0-84 years 0.5% G 1%
85-90 years (.3%
Femalg 36.1% 25.0%  <0.0001
Chronic

pulmonary discase — 9.1% 3.5% n
Extracardiac

arteriopathy 19.6% 9.0%  <0.0001
Neurological

dysfunction 3% 4.0% n
revious cardiae

Surgery 5.2% 4.9% "
Serum creatinine 2.1% 1.0% <{).05
Active endocarditis — 1.5%, 1.0% "
Critical preoperative

state 5.9% 25%  <0.0001
Unistable angina 10.1% 10.1% 0.952
LVEF 30-50% 43.9% 26.3%  <0.0001
LVET <30% 4.8% L9%  <0.0001
Recent myocardial

infarct 13.2% 21.2%  <0.0001
Pulmonary

hypertension 4.4% 3.2% n
Emergency 9 1% A.0%  <0.0001
Other than

isolated CABG 40.0% 225%  <0.0001
surgery on thoracic

aorta 5.1% 5.2% 1
Postinfarct septal

rupture 0.4% 0.3% n

LVEF: left ventricular cjection fraction
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Table 2. Predicted and actual mortality in the two
centres sorted by type of surgery

Predicted mortaligz Actual moxmlity_
Umed Debre-

Case mix Umed Decbre-
cen cen
Owverall 06.2% 6.8% 1.8% 3.7%

Isolated CABG 4.4 51% 0.8%  2.6%
Valve Surgery — 10.2%, 8.0% 2.8% 3.8%
CABG + Valve 112% 9.3% 5.0% 8.2%
Others 16.4%  13.7% 10,99 8.5%
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EuroSCORE and its widely spread use in Europe
makes the use of it ideal in this study.

[tis interesting to see that the paticnts in the Swedish
material have a considerable higher mean age than the
Flungarian group. In spite of this they have a mean
EuroSCORE that is slightly lower than the [Tun.
garians. This shows that the Swedish patients pro-
bably arc in a better preoperative state cven though
they are older, which probably reflects a better overall
health status in Sweden, coupled with a very long his-
tory of cardiology in Northern Sweden with referral
to cardiac surgery. The Healthy Life Expectancy dif-
fers considerably in these 2 countries (9). According
to the WHO data from 2001 the difference is 10 years
(71.8 in Sweden versus 61.8 in Hungary) measuring
the total population at birth, The same data for men
at the age of 60 represents better the health seatus of
our heart-opcrated paticnts. The difference in this as.
pect — 16,5 years in Sweden and | 0,4 years in Hunga-
ry — reflects almost exactly the mean age difference in
the two materials. The Healthy Life Expectancy at the
age of 60 is a detached measure of the biological age
of our paticnts. This dat explains the discrepancy
between the higher Eu roSCORE value by a lower age
in the patients in Debrecen, [t is reasonable to assume
that differences in national background with ITun-
gary’s turbulent history in contrast to Sweden contri-
bute to the current health situation and that the dif-
ferences found in this material will diminish.

The male predominance in CABG is well known.
The male predominance js not that prominent in val-
ve surgery and indeed usually reversed in mitral valve

Sovthern Swedern and Fasremsy flungary

operations. The case mix in Debrecen with a lower
rate of CABG and more valve procedures results in
morce patients of female gender. But the higher rate of
female gender in Debrecen is notonly due to the dif-
ference in the mix of CABG and valve surgery. The
group ol patients undergoing CABG in the present
study, as well as the group undergoing valve surgery,
were more often females in Debrecen than in Umei,
This fact is unexplained.

One of the parameters in the EuroSCORE systen is
a myocardial infarction within 90 days from the pro-
cedure. There is a difference in number of operations
performed within this period after an infarction re-
garding the two centres. This difference could have
several possible explanations, for example there could
be another queue situation regarding the CABG pro-
cedures or just varictics in local guidelines and treat-
ment traditions. Another explanation could be unsa-
usfying communication between diagnosing cardio-
logist and the surgeon, which might lead this category
to be uncorrectly scored in Debrecen. This in turn
may reflect underlying resource availability. In the
more than twice as large population in Debrecen,
about cqual amounts of operations were performed as
m Northern Sweden.

These data point to the interpretation that Debrecen
serves an arca with a relative underutilization of car-
diac surgery. As the department is relatively young, it
has not had cnough time to resolve the prevalence of
paticnts with valve problems that have not yet come
€0 surgery for Iesions that in other arcas would have
been operated upon much carlier. The differences i
Leeent myocardual infarction may also be interpreted
this way: In an arca with sufficient resources, g nmyo-
cardial infarction is seen as 3 cry for help from a suf-
fering heart. Measures are therefore taken in order to
investigate the heart and if suitable, revascularization
is performed as a matter of some urgency.

This adds up to the mterpretation that if the popula-
tion is well served by adequate resources, the surgical
task at hand will be casier and yield better end resules
— with the proviso that indications do not broaden
unjustifiably.

In recent years, indications have been broadened in
Northern Sweden as regards clderly people, The oc-

Table 3. Predicted and actual mortality in the two centres sorted by EuroSCORE risk group

Predicted mortality
Case mix

Actual mortality

Umesd Debrecen
S N
0-2; low risk 0.50-1.1 0/471 1/325 (0.3%)

3-5; medium risk 2.62-3.51

over 6; high risk 10.25-12.16 25/624 (4%)

(,];n'tlinlngiu J‘hmg;n'ic;a 2003: 35 ¢ 80

/667 (0.9%) 9/635 (1.4%)

50/645 (7.8%)
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Tablc 4, Predicted and actual mortality in the two
centres sorted by type of valve surgery

Predicted mortality Actual mortalitz

Case mix Umed  Debre- Umed Debre-
cen cen
AUI'tiC V.'ll\r’l.‘ 0.7% 0.3% 3.‘)%) 5.1%
Mitral valve 6.8% 5.8% 3.8%  4.1%
Double valve 6.8% 6.5% () 5%
Other valve 5% 7% 0 8.3%

—_— .

togenarians have increased from 2.9% in the time pe-
riod of 1994-96 10 6.6% in the present material, The
conscquences of that expansion of the indications
were recently analyzed. Survival and postoperative
quality of life seem to justify the continued use of car-
diac surgery also in this age group (1, 2),
Notwithstanding the differences in case mix and risk
factors, there is 4 difference in risk adjusted carly
mortality between the two centres. Of course, the
ability of the Euroscore to allow truc risk stratification
has first to be questioned.
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