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Abstract

Background: The aim of this study was to determine the health 
care utilization of patients with acute coronary syndrome (ACS) 
of one German statutory health insurance. The utilization of am-
bulatory services as well as of inpatient rehabilitation should be re-
garded. Moreover, the study should reveal the prescription of drugs 
for secondary prevention. Here, patients showing guideline corre-
sponding prescriptions should be compared with patients without 
such prescriptions.

Methods: A retrospective claims data analysis of one German 
statutory health insurance was conducted. Health care utilization 
was considered in the first year after an index hospitalization due 
to ACS. Beneficiaries for whom an ICD-10 discharge diagnosis of 
ACS was reported between January 1st 2007 and December 31st 
2009 were included. In order to reveal differences in health care 
utilization depending on the type of ACS (STEMI versus NSTEMI/
UA) stratified analyses were performed. Another stratification was 
done for patients with and without defined drug prescriptions.

Results: From 45,188 patients with ACS almost three quarters 
were assigned to the group of NSTEMI/UA. For 8.9% of all ACS 
patients (18.74% STEMI, 8.89% NSTEMI/UA), inpatient post-
hospital rehabilitation related to ACS was recorded. Ambulatory 
care related to CHD diagnosis was utilized by 77.6% of patients, 
more often by STEMI than by NSTEMI/UA patients. For 36.7% 
and 45.7% of ACS patients, a prescription of aspirin or clopidogrel 
was recorded, respectively, 79.4% of STEMI patients received at 
least one prescription for antiplatelet drugs, the corresponding pro-
portion of NSTEMI/UA was 59.8%. A considerable part of patients 
without prescription dropped out within the first 90 days after the 
index event.

Conclusions: A claims data analysis of one German statutory 

health insurance fund showed that health care utilization of ACS 
patients varied depending on the ACS type. It is necessary to distin-
guish between STEMI and NSTEMI/UA patients when discussing 
the ambulatory drug utilization.

Keywords: Acute coronary syndrome; Coronary heart disease; De-
livery of health care; claims data; German

Introduction

Despite decreasing incidence, cardiovascular diseases 
(CVD) are still the leading cause of death in Germany and 
other industrialized countries. Among them, the most fre-
quent causes of death are the ischemic heart diseases and 
the cardiovascular diseases. For 2010, official statistics show 
that on average 163 of 100,000 German residents died of 
ischemic heart diseases, thereof 72 of 100,000 residents died 
of myocardial infarction [1]. Furthermore, 148 of 100,000 
women and 243 of 100,000 men had a hospital diagnosis of 
myocardial infarction in 2010 [2]. In addition to morbidity 
and mortality, coronary heart diseases (CHD) have an enor-
mous impact on the costs of health care. According to the 
German Federal Statistical Office, 14.6% (37 billion Euros) 
of the total health care expenditures of 254 billion Euro in 
2008 were spent on CVD. Thereof, CHD, including acute 
myocardial infarction, caused 2.4% (6.2 billion Euro) of to-
tal health care expenditures [3]. These high costs are mainly 
due to inpatient care including stent implantation and other 
surgeries [4].

CHD subsume the acute coronary syndrome (ACS) 
which describes a life-threatening condition of coronary 
heart disease including unstable angina pectoris, myocardial 
infarction, and sudden death [4, 5]. Patients with ACS are 
classified into three categories based on ECG changes and 
subsequent laboratory diagnostic: ST elevation myocardial 
infarction (STEMI), non-ST elevation myocardial infarction 
(NSTEMI), and unstable angina pectoris (UA) [5, 6].

Guidelines for the management of these ACS types are 
implemented [5, 6]: Emergency care, diagnosis and treat-
ment in the acute phase have to be done inpatient. Post-hos-

Manuscript accepted for publication May 31, 2013

aIGES Institut GmbH, Friedrichstr. 180, D-10117 Berlin, Germany
bCorresponding author: Ariane Hoer, IGES Institut GmbH, Friedrichstr. 
 180, D-10117 Berlin, Germany. Email: ariane.hoer@iges.de

doi: http://dx.doi.org/10.4021/cr279e

    89                                     90



Cardiol Res  •  2013;4(3):89-100Hoer et al

Articles © The authors   |   Journal compilation © Cardiol Res and Elmer Press™   |   www.cardiologyres.org

pital rehabilitation is recommended to STEMI patients and to 
NSTEMI patients with both, multiple modifiable risk factors 
and moderate to high risks [5, 6]. Due to the increased risk 
of secondary events and sudden death, the need of second-
ary prevention is evident [4, 7]. Apart from lifestyle changes, 
pharmacotherapy is recommended [5]: Aspirin as antiplate-
let drug should be used first-line and has to be taken lifelong 
- either alone or for at least twelve months in combination 
with clopidogrel [5, 6]. For patients with stable angina, the 
use of β-blockers is recommended as first-line therapy [8]. 
Depending on co-morbidity, there is clinical evidence for the 
benefit of the usage of ACE inhibitors or statins [5, 6].

A recent German study on the drug-based secondary 
prevention of patients with myocardial infarction revealed a 
critical gap between evidence-based guidelines and recom-
mendations and the health utilization reality. Post-hospital 
prescriptions of ASS resp. Clopidogrel were merely received 
by 66% resp. 61% of the study population. At least, 82% of 
the patients showed up ambulatory prescriptions β-blockers, 
but only 73% statins and 69% ACE inhibitors [9].

Along similar lines, further recent research with regard 
to the use of secondary prevention in patients with coro-
nary heart disease (CHD) revealed that the usage resp. the 
patients’ compliance regarding these drugs is inappropriate. 
In high-income countries, only 64.1% of patients with CHD 
used antiplatelet drugs, 72.2% statins, 52.7% ACE inhibi-
tators or angiotensin II receptor blocker (ARB), and 46.5% 
β-blockers. Drug usage (except β-blockers) significantly de-
clined after the index event [7]. A German analysis evaluated 
that 47% of men and 59% of women received prescriptions 
for at least three of the four recommended drugs (antiplate-
let drugs, β-blockers, ACE inhibitors, lipid-lowering agents) 
during the time between the initial myocardial infarction and 
a secondary event [10]. Another German study revealed that 
83.6% of patients with a CHD history received antiplatelet 
drugs and 70.9% used β-blockers one year after the index 

event [11].
Referring to these estimations indicating a lack of sec-

ondary prevention on the one hand, and to the high burden of 
ACS on the other hand, we undertook a real life study based 
on claims data of one statutory health insurance (SHI) fund. 
The aim of this study was to determine the health care utili-
zation of patients with ACS within the first year after hospi-
talization. In terms of drug therapy, the study was aimed not 
only at patients with drug prescriptions, but also at patients 
without prescriptions in order to contribute to a qualification 
of possible lack of health care.

Patients were stratified into two groups according to the 
type of ACS (STEMI and NSTEMI/UA) in order to identify 
potential health care differences. Results regarding drug pre-
scriptions are discussed considering German and European 
ACS therapy guidelines [5, 6, 8].

 
Methods

Data and analysis population

The retrospective health care analysis was performed us-
ing claims data of one big statutory health insurance (SHI) 
fund from 2006 until 2009. This fund covers about 7 million 
SHI beneficiaries, corresponding to 10% of the German SHI 
population.

The analysis population included all beneficiaries of the 
SHI fund with at least one hospitalization due to ACS (dis-
charge diagnosis) (Table 1) between January 1st 2007 and 
December 31st 2009. By setting a pre-period of one year 
(360 days) prior to the first recorded ACS event, the initial 
hospitalization due to ACS (index event) was identified. The 
follow-up period after the index event (discharge date) var-
ies between beneficiaries; each person features its individual 
length of time after the ACS hospitalization, with a maxi-

ICD-10 (GM) Title

I20.0 Unstable angina

I21.0 Acute transmural myocardial infarction of anterior wall

I21.1 Acute transmural myocardial infarction of inferior wall

I21.2 Acute transmural myocardial infarction of other sites

I21.3 Acute transmural myocardial infarction of unspecified site

I21.4 Acute subendocardial myocardial infarction

I21.9 Acute myocardial infarction, unspecified

Table 1. Discharge Diagnoses of ACS Considered for Selection of Analysis Population
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mum of 2 years. Reasons for drop outs were death, end of 
insurance, and the end of the observation period.

For each patient of the analysis population the data set 
contained demographic information such as age and gender, 
inpatient and ambulatory diagnoses data (International Clas-
sification of Diseases, 10th Revision, German Modification) 
as well as data in respect to the utilization of inpatient and 
ambulatory health care as well as ambulatory drug prescrip-
tions.

All statistical analyses were carried out using SAS (ver-
sion 9.2).

Index event and further cardiovascular events

Based on the diagnosis of the index event (Table 1), the 
analysis population was divided into two patient groups: 
1), STEMI (ICD-10: I21.0; I21.1; I21.2; I21.3; I21.9); 2), 
NSTEMI/UA (ICD-10: I21.4; I20.0).

Moreover, the analysis focused the incidence or non-
incidence of a secondary cardiovascular event within the 
individual observation period after the index event. A fur-
ther cardiovascular event was defined by the diagnoses that 
were considered for determining the index ACS event (Table 
1), as well as diagnoses of recurrent myocardial infarction 
(ICD-10: I22) and stroke (ICD-10: I63; I64).

Deaths could not be considered as secondary events 
because claims data do not provide any information on the 
cause of death.

Post-hospital treatment: ambulatory medical services 
and inpatient rehabilitation

The utilization of medical services related to ACS was evalu-
ated for the subsequent year (360 days) after discharge. For 
that, all ACS patients were included in the analysis except the 
ones who did not survive the index hospitalization. Ambula-

tory medical services were counted if the related treatment 
case was recorded together with a diagnosis considered for 
identification of CHD (ICD 10: I20-I25). We presumed that 
after the patient was treated in hospital due to ACS - which 
is an acute condition - the subsequent ambulatory care will 
be done for the underlying chronic disease, which is CHD. 
In order to validate this assumption, the ambulatory cases 
which were recorded with diagnoses considered as further 
ACS events were counted as well. It has to be noted that, in 
German healthcare system, one ambulatory treatment case 
contains all claimed ambulatory services of the same phy-
sician within one quarter. Therefore, neither the number of 
ambulatory treatment cases nor the number of claimed ser-
vices is equal to the number of ambulatory visits.

Inpatient rehabilitation cases were included, if the cor-
responding primary diagnosis conformed to the diagnoses 
characterizing a recurrent ACS event. Data on ambulatory 
post-hospital rehabilitation were not available.

Frequency distributions, arithmetic means and standard 
deviation were used as descriptive statistical measures in or-
der to illustrate the utilization of in- and ambulatory care in 
patients with ACS in Germany.

Ambulatory medication

On the basis of the ambulatory prescription data, the analysis 
investigated the pharmacotherapy within the first year after 
the index event. One focus was on the antiplatelet drugs as-
pirin and clopidogrel. Those prescriptions were included, if 
they occurred within the subsequent one hundred days after 
the ACS index event (so-called index prescription).

The second focus of the analysis was on other drug 
therapy with regard to secondary prevention after ACS. The 
following drug classes were included: statins, β-blocker and 
agents with effects on RAS (ACE inhibitors, ARBs, and 
fixed combos of these drugs with other compounds). Drug 
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Table 2. Baseline Characteristics of the Study Population

STEMI NSTEMI/UA Total

Patients (n) 11,430 33,758 45,188

Women (%) 42.89 49.56 47.87
Age (%)

0 - 50 11.68 6.27 7.64
51 - 60 18.83 13.78 14.92
61 - 70 26.06 26.61 26.47
71 - 80 25.32 30.87 29.47
81 + 18.64 22.46 21.50
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therapy was considered if at least one corresponding pre-
scription per patient had been documented within the first 
year after the index event.

For both, antiplatelet and other drugs for secondary pre-
vention after ACS, the number of patients with this medica-
tion was displayed per drug class. Analysis of prescriptions 
was stratified to STEMI and NSTEMI/UA patients as well as 
patients with and without a secondary cardiovascular event. 
With regard to antiplatelet drugs, patients for whom no index 
prescription was found, were characterized more detailed by 
variables who may lead to non-prescription: mainly age (as 
general indicator for possible contraindications), sex (which 
might have influenced prescription), death within the first 

90 days after the index event (which would have prevented 
prescription), ulcer diagnoses (ICD 10: K25-K28; indicat-
ing a contraindication for antiplatelet drugs), prescriptions 
of vitamin K-antagonists (which are usually not prescribed 
together with antiplatelet drugs) and antiplatelet drug pre-
scription before index event (which might indicate sufficient 
supply with antiplatelet drugs) were considered.

With regard to other drugs for secondary prevention, pa-
tients without any prescription as well as the group of patients 
without statin prescriptions within the first 180 days after the 
index event were characterized as well. This sub-analysis fo-
cused the variables age, sex, prescriptions for defined other 
drugs, and the drop out rates. Frequency distributions, arith-

Figure 1. Drop out of ACS patients due to deaths after discharge from the index hospitalization.

STEMI            
(N = 11,430)

NSTEMI/UA      
(N = 33,758)

Total             
(N = 45,188)

ACS

Patients with ACS-related ambulatory case (n (%)) 7,233 (63.28) 8,360 (24.76) 15,593 (34.51)

CHD

Patients with CHD-related ambulatory case (n (%)) 9,671 (84.61) 25,404 (75.25) 35,075 (77.62)

CHD-related ambulatory cases per patient (mean, SD) 8.87 ± 6.00 6.85 ± 5.36 7.41 ± 5.61

Table 3. Frequency of Ambulatory Medical Care Within the First 360 Days After the Index Event in Comparison: 
ACS Diagnosis Versus CHD Diagnosis
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metic means and standard deviances were calculated.

 
Results

Study population

The analysis population consisted of 45,188 persons who had 
at least one inpatient ACS event defined as an index event 
within the period between January 1st 2007 and December 
31st 2009 and who survived the first ACS hospitalization. 
According to the discharge diagnoses of the index event, al-
most three quarters of the population belonged to the group 
of NSTEMI/UA (74.71%). Table 2 summarizes the baseline 
characteristics of the population.

Most of the patients could not be observed for two 
years because they dropped out earlier: 29.6% (13,383) of 
the patients dropped out within the first year after the index 
event, and after two years the drop-out summed up to 57.3% 
(25,911) of the analysis population.

Within the first 30 days after discharge, 1,045 patients 
(2.31% of all ACS patients) died, the cause of death is not 
part of the claim data set. Further 1,183 patients (2.62% of 
all ACS patients) dropped out because their index event oc-
curred close to the end of the observation period (December 
31st 2009). For 57 patients (0.13% of all ACS patients) other 
reasons lead to drop out. Figure 1 shows the increase of the 
proportion of drop outs due to deaths from discharge date 
of the index event until the end of the data set observation 
period (December 31st 2009).

Again, it is important to note that no information on the 
cause of death was available. Thus, the results of Figure 1 
refer to the mortality of ACS patients (not to lethality). Com-
paring the ACS patient group death rates, it is clearly rec-
ognizable that the drop out of STEMI patients due to death 
is much higher than the one of NSTEMI/UA patients. Al-
ready within the first 30 days after the index hospitalization, 
3.58% of STEMI patients (vs. 0.19% of NSTEMI/UA pa-
tients) died. After one year 7.52% of ACS patients dropped 
out due to death (8.71% patients of STEMI; 0.71% patients 
of NSTEMI/UA).

Secondary cardiovascular event and deaths

For more than one tenth of the analysis population (5,304 
patients) at least one further cardivascular event after the in-
dex event was observed. This proportion was similar with 
regard to patient groups: 11.08% (1,349 patients) of STEMI 
patients, 11.72% (3,955 patients) of NSTEMI/UA patients. 
Four fifth of these ACS patients (81.15%) experienced the 
further cardiovascular event within the first year after the in-
dex event. This applies to 84.80% of STEMI patients with 
further event and 79.90% of NSTEMI/UA patients with fur-
ther event. In higher age groups, secondary cardiovascular 

events occurred more frequently than in younger patients.

Post-hospital treatment: ambulatory medical services 
and rehabilitation

The frequency of ACS-related ambulatory medical services 
within the first year after the index event was low, as it has 
been expected. For only one third of all ACS patients the 
analysis could identify at least one outpatient visit related to 
an ACS diagnosis. In contrast, the results reveal much higher 
frequencies of CHD-related utilization of outpatient care 
(Table 3). Whereas more than four fifth of the analyzed STE-
MI population (84.61% of STEMI patients) visited an office-
based physician, this applied to three quarter of NSTEMI/
UA patients (75.75%).

Thus, in respect to the CHD-related ambulatory care, 
the frequency of ambulatory treatment cases varied only low 
comparing the STEMI and NSTEMI/UA patient groups. Ac-
cording to the present data for each ACS patient a mean of 
7.41 ± 5.61 ambulatory visits referring to CHD diagnosis 
was observed within the first year after the index hospital-
ization. The mean number of recorded treatment cases for 
STEMI patients was over-average (8.87 ± 6.00).

Furthermore, the analysis regarded the utilization of 
post-hospital inpatient rehabilitation due to ACS. For 4,018 
patients (8.89%) on average one inpatient rehabilitation stay 
was reported within the first year after the index event. Only 
for 5.56% of the NSTEMI/UA this health service was ob-
served; in contrast, the corresponding proportion for STEMI 
patients was 3.37-fold as high as the one of NSTEMI/UA 
patients (18.74%).

Ambulatory prescriptions

For about two thirds of all ACS patients an index prescrip-
tion of at least one of the considered antiplatelet drugs aspi-
rin, clopidogrel, prasugrel (approval in Germany 2009) and 
fixed combos was reported for the first 100 days after the 
index event. Prasugrel and fixed combinations did not show 
high measures (0.43% and 0.17% of all ACS patients), but 
clopidogrel was found to be the antiplatelet drug prescribed 
to the largest proportion of patients (45.73%), followed by 
aspirin (36.70%). In comparison to NSTEMI/UA patients 
the proportion of STEMI patients with clopidogrel prescrip-
tions was substantially higher (65.25% vs. 39.12%), similar 
results were revealed for aspirin (49.56% vs. 32.35%).

By implication, for about one third of the ACS patients 
(35.19%) an index prescription was not detectable. The cor-
responding proportion for NSTEMI/UA was 40.16% and 
was twice as high as for STEMI patients (20.53%). A more 
detailed analysis compared the ACS patients with resp. 
without an index prescription of antiplatelet drugs. Table 4 
displays the key variables which were included in order to 
characterize the patients without index prescriptions.
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First of all, it clearly strikes that nearly one fifth (18.61%) 
of the patients without prescriptions dropped out within the 
first three months after the index event. The high propor-
tion of STEMI patients without an index prescription may 
refer to the fact that 30.09% were not included in the analy-
sis for longer than three months. Concerning age and sex, 

slight differences became apparent: While the average age 
level is similar for both, the proportion of STEMI patients 
older than 75 years within the group without a prescription is 
over-average and 10% higher than the proportion for STEMI 
patients of the group with an index prescription (37.49% vs. 
27.89%). Besides, it strikes that patients without an index 
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Figure 2. ACS patients with at least one prescription of the considered drugs for secondary prevention after 
ACS.

NSTEMI/UA STEMI Total

Patients (n (%)) 3,837 (100.00) 1,005 (100.00) 4,842 (100.00)

Age (mean ± SD) 67.32 ± 15.72 69.07 ± 16.31 67.68 ± 15.85

Patients older than 75 years (n (%)) 1,302 (33.93) 398 (36.60) 1,700 (35.11)

Women (n (%)) 2,017 (52.57) 517 (51.44) 2,534 (52.33)

Patients with index prescription of antiplatelet 
drugs (n (%))

558 (14.54) 121 (12.04) 679 (14.02)

Drop out within the first 30 days after the index 
event (n (%))

1,199 (31.25) 508 (50.55) 1,707 (35.25)

Drop out within the first 90 days after the index 
event (n (%))

2,595 (67.63) 849 (84.48) 3,444 (71.13)

Table 5. Characteristics of ACS Patients Without Any Prescription of Statins, β-Blocker and RAS Agents 
Within the First 180 Days After the Index Event
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prescription more often were female than male in compari-
son to the other group. Another variable considered was the 
presence of an ulcer-related diagnosis before the index event 
happened. Observed differences were marginal for this vari-
able: on average, for only 3% of the ACS patients with as 
well as without an index prescription an ulcer diagnosis was 
observed. The absence of an index prescription could also 
refer to sufficient drug supply due to prescription before the 
index event and used up after the index event by the patient. 
As our analysis shows, this might apply to 11.97% of the pa-
tients without an index prescription. In contrast, one fifth of 
the other group had previous antiplatelet drug prescription. 
More than one tenth (11.97%) of the patients without an in-
dex prescription showed at least one prescription of vitamin 
K-antagonists within the first one hundred days after the in-
dex event. In contrast, this applied to only 4.81% of patients 
with an index prescription of the considered antiplatelet 
drugs. The proportion of NSTEMI/UA patients without an 
index prescription but supplied with vitamin k-antagonists 
was nearly as high as the corresponding proportion of STE-
MI patients (11.88% vs. 12.48%).

In addition, our analysis regarded prescriptions of 
statins, β-blocker and drugs acting on the RAS as other drugs 
for secondary prevention which have been prescribed within 
the first year after the index event as well. For 89.28% of all 
ACS patients, the analysis displayed at least one prescription 
for statins, β-blocker and RAS agents within the first 180 
days (STEMI: 91.21%; NSTEMI/UA: 88.63%). The distri-
bution for each drug class is shown in Figure 2.

For all drugs the analysis revealed high prescription 
rates: β-blockers were the dominant drug class followed 
by drugs acting on the RAS. Both were prescribed to about 
three quarters of the ACS patients in total, however, only two 
thirds of NSTEMI/UA patients received drug prescriptions 
within the first six months after the index event. STEMI pa-
tients showed the highest proportions of prescriptions for all 
drugs. Especially in the case of statins there was a large dif-
ference in prescription rates with 15.51% between STEMI 
and NSTEMI/UA.

The remaining 10.72% of ACS patients who did not 
show any prescription of the drugs considered are character-
ized in Table 5. Most of these patients (71.13%) dropped out 
within the first three months. While 35% of alls ACS patients 
already dropped out within 30 days after the index event the 
proportion of STEMI patients was much higher (50.55%).

Due to the low prescription rates for statins, our analysis 
regarded patients without statin prescriptions separately (n 
= 15,702). Table 6 summarizes the results. First of all, it can 
be noted that much more patients without a statin prescrip-
tion dropped out within the first 30 days (10.87%) resp. 90 
days (21.93%) after the index event than patients with statin 
prescriptions (1.96% resp. 7.09%). Among patients without 
statin prescriptions the proportion of patients with prescrip-
tion for β-blockers and drugs acting on the RAS was only 

53.39% and 54.08%, respectively. In contrast, for patients 
who showed at least one prescription of statins within the 
respective time period, the proportion with prescription for 
β-blockers and drugs acting on RAS was 1.6-fold higher 
(87.03% vs. 53.39% and 84.89% vs. 54.08%, respectively). 
There were results revealing only small differences between 
STEMI and NSTEMI/UA patients cocerning these charac-
teristics. Besides, only one third (33.08%) of the patients 
without statins had an index prescription of the considered 
antiplatelet drugs. The corresponding proportion for STEMI 
patients was substantially higher than for NSTEMI/UA pa-
tients. Looking at the patients with prescribed statins, this 
number was more than twice as high (76.63%). Comparing 
the proportion of patients older than 75 years it was found 
that the patients, for whom no statin prescription was ob-
served, were older than those with statin prescriptions.

Discussion
  
The present study fills a significant lack of claims data analy-
ses focusing on ACS and corresponding health care as it is 
the first retrospective cohort study targeting not only health 
care utilization but also the non-utilization in Germany. The 
analysis included more than 45,000 patients with ACS with a 
follow-up of up to 2 years after the first ACS event.

The aim of this study was to map the health care utili-
zation of patients with ACS. Primary focus applied on the 
one hand to the utilization of ambulatory and inpatient health 
care; the latter included inpatient post-hospital rehabilitation 
as well. On the other hand, ambulatory drug prescriptions 
(antiplatelet drugs; other drugs for secondary prevention) 
were a central part of the analysis. For this purpose, the anal-
ysis was stratified to STEMI and NSTEMI/UA patients.

Summarizing the key results, it should be discussed how 
these results fit to other relevant studies as well as to the rec-
ommendations of current guidelines for ACS management. 
First of all, one result of our study underlines the importance 
of secondary prevention for ACS patients within the first 
year after the index hospitalization: on four fifth of patients 
affected by another cardiovascular event, the second event 
occurred within 360 days after the first ACS event.

Rehabilitation is recommended after STEMI and for de-
fined cases of NSTEMI [5, 6]. For only 8.89% of the analysis 
population of our study (18.74% of STEMI and only 5.56% 
of NSTEMI/UA patients), an inpatient rehabilitation follow-
ing the index event was reported. Another German study 
revealed that 10% of patients suffering a myocardial infarc-
tion and with a strong indication for inpatient rehabilitation 
received any rehabilitation [4]. According to the European 
guideline of the management of acute myocardial infarction 
in patients presenting with persistent ST-segment elevation, 
there is probably no difference between home- and hospital-
based rehabilitation [6]. The claims data shows only a part of 
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the rehabilitation measures due to ACS: data do not provide 
information on inpatient post hospital rehabilitation at ex-
pense of pension funds. This is important to note, because all 
those rehabilitation measures which shall restore the capac-
ity to work are not reimbursed by the SHI funds. Data on 
ambulatory rehabilitation were available neither. This may 
lead to an underestimation of post-hospital rehabilitation fre-
quency. In conclusion, an assessment, if rehabilitative care in 
ACS patients is sufficient, is not possible.

With regard to ambulatory health care service, there 
were no clear indications of under usage. In total, about 78% 
of the patients demanded at least one ambulatory service 
within the first year after the index hospitalization. Among 
the STEMI patients this proportion was nearly 85%. Consid-
ering that there was some drop out due to death (about 5% of 
STEMI patients during the first 30 days after discharge from 
the index hospitalization), it can be assumed that the usage 
of ambulatory health care service is quite good at least in 
this patient group. Nevertheless, regarding the NSTEMI pa-
tients further investigations should clarify potential correla-
tion of ambulatory visits and low frequency of ACS-related 
prescriptions.

According to clinical guidelines concerning ACS-relat-
ed secondary prevention, aspirin should be taken lifelong [5, 
6]. In contrast to this recommendation, the analysis showed 
that more than one third of the ACS patients (35.19%) did 
not receive prescriptions of the considered antiplatelet drugs 
aspirin, clopidogrel, prasugrel and corresponding fixed com-
binations.

With regard to aspirin, the rate is even lower: 36.70% of 
the patients showed at least one aspirin prescription within 
the first hundred days after the index event. The results re-
vealed furthermore that clopidogrel was the dominant agent 
for both STEMI and NSTEMI/UA although the usage of 
clopidogrel was substantially higher for STEMI than for 
NSTEMI/UA patients. It is important to note that the results 
of our study may underestimate aspirin prescription preva-
lence due to the fact that since 2004 aspirin is not fully reim-
bursed. Therefore, only a proportion of unknown quantity of 
aspirin prescriptions is covered by the claims data. The ex-
tent of this potential underestimation cannot be determined. 
However, our results strongly indicate some underusage of 
these antiplatelet agents after ACS.

The extent of an underusage varies between the patient 
groups. Thus, only 16% of STEMI patients did not show any 
index prescription, more than four fifth of them did which is 
a quite good value, considering that there were some drop 
outs and that there may be some underestimation of aspirin 
prescriptions. In contrast, NSTEMI/UA patients had fewer 
prescriptions of antiplatelet drugs. This result emphasizes 
the necessity to distinguish between these two patient groups 
when evaluating the deficits of care.

A recent German study on secondary prevention after 
myocardial infarction came to the conclusion that there is a 

substantial gap between health care reality and clinical guide-
lines. The rates of patients with at least one prescription of 
aspirin resp. clopidogrel amounted to 66% resp. 61% of the 
study population [9]. Considering the decreasing prescrip-
tion prevalence over time reported by this study, an alarm-
ing health care situation of ACS patients could be assumed. 
Yusuf et al (2011) also reported similar results of insufficient 
antiplatelet drug therapy. The study concluded that, in high 
income countries (not including Germany), only 64.1% of 
patients with CHD received antiplatelet drugs [7]. A German 
registry showed higher proportions: in 2009/2010, about 
81% of men and 76% of women with myocardial infarction 
received antiplatelet drugs before being affected by another 
infarction [12]. Publications of both studies separately show 
neither aspirin nor clopidogrel. Thus, recent studies indicate 
that there may be a significant proportion of ACS patients 
who may not benefit from an antiplatelet drug therapy.

Studies hardly focus on those patients who did not re-
ceive prescriptions for antiplatelet drugs. In the frame of our 
study, we undertook further analyses in order to describe 
those patients concerning selected variables. Even though 
we did not adjust the results by contraindications in general, 
we compared the frequency of ulcer-related diagnoses be-
tween the patients with vs. patients without prescriptions of 
antiplatelet drugs. Estimating a diagnosis prevalence of 3% 
for both groups, one might assume that the presence of ul-
cer is not a dominant factor for the absence of the relevant 
prescriptions. A more probable explanation for the high pro-
portion of patients without prescriptions is the drop out due 
to mortality and other reasons within the first three months 
after the index event. A relevant number of the patients who 
dropped out early (18.61%) simply did not have an occasion 
to get an ambulatory prescription of antiplatelet drugs. STE-
MI patients with a lack of prescriptions of these drugs were 
substantially older than STEMI patients who received such 
prescriptions, which may be an indicator for some unspe-
cific risk leading to the reluctance in prescribing antiplatelet 
drugs. This relation could not be affirmed for NSTEMI/UA 
patients. The descriptive results concerning previous drug 
prescriptions before the index event could not reveal a plau-
sible explanation for non-prescription of antiplatelet drugs 
after the index event. Thus, there is a substantial need of fur-
ther studies which (a) focus not only on the patients with 
relevant drug prescriptions but also on the ones without these 
prescriptions; (b) identify potential variables influencing the 
patient-related reasons for non utilization patterns; and (c) 
calculate the impact of the influencing factors on the health 
care reality, here on drug therapy.

In addition to antiplatelet drugs, clinical guidelines for 
the management of ACS recommend the lifelong use of 
β-blockers in the absence of contraindications. Depending 
on co-morbidity, there is clinical evidence for the use of RAS 
agents and statins. The results of our studies cannot be dis-
tinctly interpreted but they clarify that the vast majority of 
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the analysis population had at least one prescription of the 
considered agents. The prescription rates of statins cover-
ing less than two thirds of the patients with at least one pre-
scription were rather low compared to β-blockers and drugs 
acting on the RAS. A more detailed view on these patients 
revealed that a significant part of these patients received 
β-blockers and/or RAS agents and/or antiplatelet drugs, but 
these proportions were much lower than for patients with 
statin prescriptions. Thus, there may be different reasons for 
non-prescription: higher risks for adverse events as well as 
favorable risk profiles concerning cardiovascular risk or as 
well as the patients’ refusal to take drugs or visit a doctor.

Other studies reported heterogeneous prescription prev-
alence for these drug groups. Basically, the proportion of 
ACS patients using statins is varying between two thirds and 
three quarter [7, 12]. These figures correspond to the present 
study. A recent German study on drug therapy after myo-
cardial infarction revealed that 82% of the patients received 
β-blockers, 73% statins and 69% ACE inhibitors [9].

Our analysis was based on SHI claims data which are 
routinely generated independently of scientific objectives 
and interests. Even though the dataset allowed the analysis 
of more than 45,000 patients with ACS, it cannot be assumed 
that the results are representative for all ACS patients in Ger-
many or at least for the SHI beneficiaries. Potential clientele 
effects due to the dataset of just one SHI fund may exist.

Conclusion

This retrospective claims data analysis allowed the mapping 
of ACS patient-related health utilization patterns over two 
years after the first ACS event by using ambulatory diagno-
ses and services data, inpatient data including inpatient reha-
bilitation as well as information on ambulatory prescriptions 
for secondary prevention. The analysis revealed that about 
80% of the secondary cardiovascular events occurred within 
the first 360 days after their first ACS event. This emphasizes 
the need of adequate secondary prevention and care while 
the data showed a lack of secondary drug prescriptions. Fur-
ther, the results suggest differentiating between STEMI and 
NSTEMI/UA patients when discussing (reasons for) health 
care utilization as well as non-utilization.

In order to assess whether a medical treatment is in ac-
cordance to current ACS management guidelines or not, 
clinical parameter, information about the patient history 
as well as further information concerning risk factors resp. 
health behavior are needed. They are not part of SHI claims 
data used for our analysis. Embedded into a SHI claims data 
analysis, more detailed investigations should be undertaken 
considering coronary interventions, ACS related comorbid-
ity and diagnoses related to contraindications of antiplatelet 
drugs and other drug therapy for secondary prevention as 
well as a follow-up of more than one year. Patients without 
prescriptions or other usage of health services should be a 

central part in order to identify not just gaps but to qualify 
statements of insufficient health care and last but not least to 
optimize provision of health care.
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