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Introduction  For many years, both coronary 
artery disease (CAD) and acute coronary syn‑
dromes (ACS) were regarded as typically male 
diseases.1 It appears to be an  underestimat‑
ed health problem among women. Only with‑
in the last 10 years, investigators have noticed 
that CAD is the most frequent cause of death 
also in women.2,3 In 2004, 55% of women and 

43% of men died from cardiovascular disease 
in Europe.4 Diagnostic difficulties and miscon‑
ception about the small risk of developing heart 
disease in women may contribute to inadequate 
medical treatment in women with acute coro‑
nary syndrome.1 Available evidence and data reg‑
istries indicate that coronary revascularization 
and new antiplatelet drugs are significantly less 

ORIGINAL ARTICLE

Pharmacological approach to patients with 
non‑ST segment elevation myocardial 
infarction: does sex make a difference?

Agnieszka Janion‑Sadowska1, Janusz Sielski1,5, Marek Gierlotka2,  
Ewa Nowalany‑Kozielska3, Marianna Janion4,5, Lech Poloński2

1  Acute Cardiac Care Unit, Świętokrzyskie Cardiology Center, Kielce, Poland
2  3rd Department of Cardiology, Medical University of Silesia, Zabrze, Poland
3  2nd Department of Cardiology, Medical University of Silesia, Zabrze, Poland
4  2nd Department of Cardiology, Świętokrzyskie Cardiology Center, Kielce, Poland
5  Faculty of Health Sciences, The Jan Kochanowski University of Humanities and Sciences, Kielce, Poland

Correspondence to:
Agnieszka Janion‑Sadowska, 
MD, PhD, Oddział Intensywnego 
Nadzoru Kardiologicznego, 
Świętokrzyskie Centrum Kardiologii, 
ul. Grunwaldzka 45, 25-736 Kielce, 
Poland, phone: +48‑41-367‑14‑93,  
fax: +48‑41-367‑14‑56,  
e‑mail: ajanion@o2.pl
Received: November 16, 2010.
Revision accepted: January 31, 2011.
Conflict of interest: none declared.
Pol Arch Med Wewn. 2011; 
121 (1-2): 18-22
Copyright by Medycyna Praktyczna, 
Kraków 2011

Abstract

Introduction  A number of the recently published papers have suggested that high mortality among 
women with acute coronary syndromes might be related to suboptimal pharmacological treatment, namely 
to the lower rate of administration of antiplatelet agents, statins, β‑blockers, and angiotensin‑converting 
enzyme inhibitors (ACEIs).
Objectives  The aim of the study was to compare pharmacotherapy between women and men with 
non‑ST‑segment elevation myocardial infarction (NSTEMI) treated in cardiology and general internal 
medicine wards.
Patients and methods  A  total of 682 consecutive patients (43.4% of women) with NSTEMI were 
hospitalized in a reference cardiology ward and several internal medicine wards between June 1, 2005 
and May 31, 2006 in the Świętokrzyskie region of Poland (over 1 million inhabitants). Data were obtained 
from the Polish Acute Coronary Syndrome Registry. In‑hospital and discharge pharmacotherapy in men 
and women were compared.
Results  Ticlopidine, clopidogrel, and unfractionated heparin were administered in the cardiology ward 
significantly more frequently than elsewhere. Acetylsalicylic acid was used with similar frequency in 
all wards. There were no significant differences in pharmacotherapy between male and female patients 
admitted to cardiology and other wards. Acetylsalicylic acid, clopidogrel, ACEIs, statins, and β‑blockers 
were prescribed significantly less frequently at discharge from internal medicine wards than from the car‑
diology ward. The proportion of patients receiving specific drugs was similar among women and men.
Conclusions  We did not observe significant differences in pharmacotherapy between women and men 
within a particular facility. Patients discharged from internal medicine wards were prescribed β‑blockers, 
statins, and ACEI significantly less frequently.
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Patients and methods  The records of 682 con‑
secutive patients with NSTEMI admitted to hos‑
pitals in the Świętokrzyskie region between June 
1, 2005 and May 31, 2006 were reviewed. There 
were 296 women (43.4%) and 386 men (56.6%). 
We analyzed in‑hospital treatment and drugs pre‑
scribed at discharge. Permission was obtained to 
retrieve the data from PL‑ACS. The study was ap‑
proved by the Ethics Committee in the regional 
Chamber of Physicians (Świętokrzyska Izba Leka‑
rska; No. 8/2007).

Statistical analysis  Continuous variables were ex‑
pressed as arithmetic mean ± standard deviation. 
Depending on data distribution, the Student t test 
or Mann‑Whitney test was performed to test for 
statistical significance between the means of vari‑
ables. The χ2 test was used to analyze statistical 
significance of qualitative variables.

Results  Of all patients, 448 (65.7%) were ad‑
mitted to the Świętokrzyskie Cardiology Center 
(Świętokrzyskie Centrum Kardiologii – ŚCK) in 
Kielce, and the remaining 234 (34.3%) to inter
nal medicine wards in regional hospitals. During 
hospital stay, patients received ticlopidine, clopi‑
dogrel, and unfractionated heparin significantly 
more frequently in the ŚCK than elsewhere; how‑
ever, acetylsalicylic acid (ASA) was used with sim‑
ilar frequency in all wards. The administration 
rate of low‑molecular‑weight heparin was higher 
in men in internal wards. The administration rate 
of thienopiridine derivatives and unfractionated 
heparin during the initial treatment in patients 
hospitalized in internal medicine wards was sig‑
nificantly lower than in those admitted to the ref‑
erence center. A significantly lower administra‑
tion rate of ACEIs in men and higher administra‑
tion rate of nitrates in both sexes was observed in 
internal medicine wards. There were no significant 

frequently used in female patients.5‑9 In the re‑
cent decade, the European Society of Cardiology, 
including the Polish Cardiac Society as a mem‑
ber, has published 3 versions of its recommen‑
dations regarding treatment of non‑ST‑segment 
elevation myocardial infarction (NSTEMI)5,10,11 
and, additionally, recommendations regarding 
percutaneous revascularization, partly referring 
to NSTEMI.12 In patients with NSTEMI, appro‑
priate pharmacotherapy is of major importance. 
First of all, it maintains the favorable outcome of 
invasive treatment, but it has also been shown to 
prevent the development of new episodes, thus 
improving survival. In the acute phase, it is rec‑
ommended to use antianginal, anticoagulant, 
and a combination of 2 antiplatelet drugs. Fur‑
thermore, each hospitalized patient without con‑
traindications should receive β‑adrenolytics, ni‑
trates, heparin, or bivalirudine.5 The cornerstone 
of long‑term management are lifestyle changes, 
while fundamental pharmacotherapy includes 
2 antiplatelet drugs, a β‑adrenolytic agent and 
a statin. Moreover, subjects with type 2 diabe‑
tes, heart failure, and chronic renal insufficiency 
require angiotensin‑converting enzyme inhibi‑
tors (ACEIs) and, if not tolerated, angiotensin‑2 
receptor blockers.4

Most of the data regarding management of 
acute coronary syndrome were gathered from 
cardiology wards. The Polish Acute Coronary Syn‑
drome Registry (PL‑ACS) also included patients 
admitted to internal medicine wards, so it is pos‑
sible to evaluate treatment offered in these wards 
as well. The present study was undertaken to 
compare pharmacotherapy in women treated for 
NSTEMI in internal medicine wards and a refer‑
ence cardiology ward in the Świętokrzyskie re‑
gion of Poland.

Table 1  In-hospital pharmacotherapy

  Świętokrzyskie Cardiology Center Internal medicine wards Statistical significance  
between the groups

women, %  
n = 177 
39.5%

men, % 
n = 271 
60.5%

P women, % 
n = 119 
50.9%

men, % 
n = 115 
49.1%

P women, P men, P 

ASA 92.7 95.2 0.26 95 94.8 0.95 0.43 0.86

ticlopidine 40.1 42.1 0.68 25.2 30.4 0.37 0.0080 0.032

clopidogrel 34.5 42.8 0.077 12.6 11.3 0.76 <0.0001 <0.0001

UFH 34.5 39.9 0.25 21.8 16.5 0.30 0.019 <0.0001

LMWH 54.8 51.3 0.47 58.8 68.7 0.12 0.49 0.0016

β-blockers 82.5 77.9 0.23 84 73.9 0.057 0.73 0.40

statins 72.3 77.1 0.25 68.9 69.6 0.91 0.53 0.12

ACEIs 88.7 89.3 0.84 82.4 75.7 0.21 0.12 0.0006

nitrates 67.2 62 0.26 80.7 72.2 0.13 0.011 0.056

Abbreviations: ACEIs – angiotensin-converting enzyme inhibitors, ASA – acetylsalicylic acid, LMWH – low-molecular-weight heparin, UFH – 
unfractionated heparin
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the possible reasons for this discrepancy is that 
almost all high‑risk patients were transferred 
to the PCI facility for invasive treatment, and 
those who remained in internal wards were treat‑
ed medically with a very low rate of thienopyri‑
dine administration for secondary prevention. 
The reasons for doing so are not clear. The most 
probable explanation is very poor adherence to 
the guidelines despite of their wide dissemina‑
tion.3 β‑adrenolytics are given in 76% to 96%3,14,16 
of patients with a slight predominance of men.16 
These results were similar in our region. Surpris‑
ingly, contrary to previous reports, women in 
our study received β‑blockers more frequently 
both on admission and at discharge, but the dif‑
ference was not significant. Statins are used in 
50% to 80% of patients, usually more frequent‑
ly in men.3,13,14,16 In our group, the initial rate of 
statin administration was even better than in 
other observational studies. We suppose that 
a wide recommendation of β‑block  were more 
commonly used when a medical treatment was 
the method of choice.

Registries indicate that drugs prescribed at dis‑
charge are similar to those used during hospital‑
ization with a general tendency towards reduced 
amounts of ASA in favor of the remaining medi‑
cations.3,16 In the Świętokrzyskie region, the use 
of specific medications does not differ much from 
the quoted proportions. However, some sex- and 
facility‑related discrepancies, sometimes sta‑
tistically significant, may be identified and call 
for an effort to improve the quality of care. Pa‑
tients in the cardiology ward received thienopyri‑
dines more frequently, which was probably due 
to the fact that they were referred for coronary 
angiography. Contrary to the previous studies, 
a smaller percentage of patients received the rec‑
ommended medications at discharge (i.e., anti‑
platelet agents), which might be associated with 
contraindications identified during hospitaliza‑
tion, such as bleeding complications (i.e., intrac‑
ranial and gastrointestinal bleeding),17 thrombo‑
cytopenia, ticlopidine intolerance, or referral for 

differences in the administration of other agents 
between male and female patients admitted to 
cardiology and other wards (TABLE 1). Women and 
men discharged from internal medicine wards 
were prescribed ASA, clopidogrel, ACEIs, and st‑
atins (women additionally β‑adrenolytics) signif‑
icantly less frequently than those from the ref‑
erence center. The proportion of patients receiv‑
ing specific drugs was similar among women and 
men in general; however, in the reference center 
with percutaneous coronary intervention (PCI) 
available, women were prescribed clopidogrel 
as a secondary prevention less frequently than 
men (TABLE 2).

Discussion  Sex‑related discrepancies in the 
treatment of NSTEMI patients were widely re‑
searched in a large‑scale observation from the 
CRUSADE Initiative by Blomkalns et al.3 The 
main conclusion of this study is that the manage‑
ment of women with NSTEMI is far from ideal. 
However, the available evidence13‑15 shows a sig‑
nificant improvement in the mode of treatment 
of NSTEMI patients. Nevertheless, it appears 
that medical treatment of most European and 
American patients is suboptimal. The adminis‑
tration rate of the most popular agent, ASA, var‑
ies from 88%3,16 to 98%8,14 of patients and is sim‑
ilar in men and women.3,8,16 In the present study, 
an initial ASA treatment rate was high regard‑
less of the type of a facility; however, some sig‑
nificant differences between men and women ap‑
peared at discharge. Thienopyridine derivatives 
are most frequently administered in patients 
qualifying for percutaneous revascularization 
as a second antiplatelet drug preventing acute 
thrombosis. Thienopyridines are used less often, 
namely in 50% to 70% of men and in 33% to 50% 
of women.3,13‑16 They were used in 74.6% of women 
on admission to our reference center, which ex‑
ceeds the rates reported elsewhere and appears 
to be satisfactory, but it is still much less than 
in men (84.9%). Initial treatment rate in inter
nal wards was poor (about 36%–42%). One of 

Table 2  Pharmacotherapy at discharge

  Świętokrzyskie Cardiology Center Internal medicine wards Statistical significance 
between the groups

women, % 
n = 166 
39.5%

men, % 
n = 254 
60.5%

P women, % 
n = 113 
50.5%

men, % 
n = 111 
49.5%

P women, P men, P 

ASA 89.2 94.1 0.066 76.1 76.6 0.93 0.0036 <0.0001

ticlopidine 22.9 24.4 0.72 17.7 26.1 0.13 0.29 0.73

clopidogrel 16.9 28.7 0.0054 5.3 3.6 0.75 0.0038 <0.0001

β-blockers 81.9 77.6 0.28 71.7 69.4 0.70 0.043 0.096

statins 78.9 85.8 0.065 54.9 64 0.17 <0.0001 <0.0001

ACEIs 90.4 90.9% 0.84 67.3 61.3 0.35 <0.0001 <0.0001

nitrates 54.8 49.2% 0.26 61.9 60.4 0.81 0.24 0.05

Abbreviations: see TABLE 1
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a surgical treatment directly after coronary an‑
giography. The numbers are especially small in 
internal medicine wards (TABLE 2), which may be 
the result of a different patient distribution with 
predominantly elderly people having more con‑
traindications to aggressive therapy. Although 
only some patients with acute coronary syndrome 
are optimally treated, progress is being made.13,14 
Improvement in the quality of patient care is pos‑
sible due to monitoring by means of patient reg‑
istries and observational studies.13‑15 Special pro‑
grams making physicians adhere to the guidelines 
are also valuable.18

Study limitations  The retrospective nature of 
our analysis and the lack of possibility to mod‑
ify the type of the collected data limited our as‑
sessment of certain issues. This pertains main‑
ly to the lack of reasons for not administering 
some of the agents and to the lack of subanaly‑
ses of clinical characteristics of patients present‑
ing at different facilities. That was the main rea‑
son why we did not assess the effect of pharma‑
cotherapy on mortality.

Conclusions  The present findings suggest that 
there are no significant differences in pharmaco‑
therapy between women and men with NSTEMI 
within a particular facility. In‑hospital treatment 
in the reference center favored the use of aniti‑
platelet agents and unfractionated heparin in 
both sexes. The biggest concern is the reduced 
proportion of β‑blockers, statins, and ACEIs pre‑
scribed in patients discharged from internal med‑
icine wards.
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Streszczenie

Wprowadzenie  W literaturze pojawiły się ostatnio sugestie, że większa śmiertelność kobiet z ostrymi 
zespołami wieńcowymi jest związana z suboptymalnym leczeniem farmakologicznym polegającym na 
zbyt rzadkim stosowaniu leków przeciwpłytkowych, statyn, β‑blokerów i inhibitorów konwertazy angio‑
tensyny (angiotensin‑converting enzyme inhibitors – ACEI).
Cele  Celem pracy było porównanie farmakoterapii u kobiet i mężczyzn leczonych z powodu zawału 
serca bez uniesienia odcinka ST (non‑ST‑segment elevation myocardial infarction – NSTEMI) w oddziałach 
kardiologicznych i internistycznych.
Pacjenci i metody  Od 1 czerwca 2005 roku do 31 maja 2006 roku w referencyjnym ośrodku kardio
logicznym i na oddziałach wewnętrznych w województwie świętokrzyskim (ponad milion mieszkańców) 
hospitalizowano z powodu NSTEMI 683 kolejnych pacjentów. Dane uzyskano z ogólnopolskiego rejestru 
ostrych zespołów wieńcowych PL‑ACS. Analizie poddano farmakoterapię stosowaną u kobiet i u mężczyzn 
w okresie szpitalnym i zalecaną przy wypisie ze szpitala.
Wyniki  Tiklopidynę, klopidogrel i niefrakcjonowaną heparynę częściej stosowano na oddziale kardio
logicznym niż na oddziałach wewnętrznych. Kwas acetylosalicylowy stosowano z podobną częstością 
na wszystkich oddziałach. Przy wypisie z oddziałów wewnętrznych rzadziej niż przy wypisie z oddziału 
kardiologicznego zalecano pacjentom kwas acetylosalicylowy, klopidogrel, ACEI, statyny i β‑blokery. 
Proporcje kobiet i mężczyzn otrzymujących poszczególne leki były podobne.
Wnioski  W badanej grupie nie obserwowano istotnych różnic w  farmakoterapii kobiet i mężczyzn 
w obrębie jednego ośrodka. Pacjentom wypisywanym z oddziałów wewnętrznych istotnie rzadziej niż 
w ośrodku kardiologicznym zalecano β‑blokery, statyny i ACEI.

Słowa kluczowe

farmakoterapia, płeć, 
zawał serca


