Cumhuriyet Tip Dergisi Cumhuriyet Tip Derg 2011; 33: 293-298
Cumhuriyet Medical Journal Cumhuriyet Med J 2011; 33: 293-298

Original research-Orijinal arastirma

Factors influencing treatment preferences in the
patients with acute heart failure with depressed
ejection fraction

Diisiik ejeksiyon fraksiyonu olan akut kalp yetmezligi hastalarinda tedavi
seceneklerini etkileyen faktorler

Meltem Refiker Ege*, Yesim Giiray, Burcu Demirkan, Hatice Sasmaz, Mehmet
Birhan Yilmaz, Sule Korkmaz

Cardiology Clinic (M. R. Ege, MD.), Kavaklidere Umut Hospital, TR-06660 Ankara, Cardiology
Clinic (Y. Giiray, MD., B. Demirkan, MD., Assoc. Prof. H. Sasmaz, MD., Assoc. Prof. $
Korkmaz, MD.), Ankara Yiiksek Ihtisas Teaching and Research Hospital, TR-06100 Ankara,
Department of Cardiology (Assoc. Prof. M. B. Yilmaz, MD), Sivas Cumhuriyet University,
School of Medicine, TR-58140 Sivas

Abstract

Aim. Systolic heart failure (HF) is an important health problem with considerable mortality and
morbidity. We aimed to investigate factors influencing initiation (prescription) of HF drugs within
the hospital. Method. Hospital records of consecutive 456 patients, hospitalized (first
hospitalizations) and treated for acute HF (ejection fraction <40%) were retrospectively reviewed.
In-hospital treatments were considered irrespective of previous or discharge treatments. Results.
Patients with impaired renal function were administered beta blockers more frequently compared
to those without impaired GFR. Functional class did not seem to influence starting of ACE
inhibitors or beta blockers. Those with ischemic HF were given ACE inhibitors less frequently
compared to those with nonischemic HF. Those with permanent AF were less frequently
administered aspirin and ACE inhibitors compared to those without. Elderly patients (>65 years)
were not different from younger ones in terms of prescription choices including ACE inhibitor,
beta blocker, and spironolactone. Patients with anemia were not different from those without
anemia in terms of prescription of ACE inhibitors, beta blockers and spironolactone. Conclusion.
We think that recognizing factors that drive physicians to initiate or continue drugs in systolic HF
is important in making risk stratification accurately and in modifying prognosis.
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Ozet

Amag. Sistolik kalp yetmezligi mortalite ve morbidite agisindan énemli bir saglik problemidir.
Caligmanin amaci, kalp yetmezIligi nedeni ile hastaneye bagvuran hastalarda kalp yetmezligi
ilaglarinin baglanmasin etkileyen faktorleri aragtirmakti. Yontem. Akut kalp yetmezligi nedeni ile
ilk kez hastaneye basvuran ejeksiyon fraksiyonu < % 40 altinda olan 456 ardigik hastanin hastane
kayitlar1 retrospektif olarak incelendi. Hospitalizasyon sirasindaki tedaviler, daha onceki
tedavilerden ve taburculuk sirasindaki tedavilerden bagimsiz olarak degerlendirildi. Bulgular.
Beta bloker kullanimi renal fonksiyonlart bozuk olan hastalarda GFR si normal olan hastalara
kiyasla daha fazla idi. ACE inhibitorleri ile beta blokerlerin baslanmasinda fonksiyonel
kapasitenin bir etkisi yoktu. iskemik kalp yetmezligi olan hastalarda ACE inhibitérii kullanimi
iskemik olmayan kalp yetmezlikli hastalara gore daha azdi. Permanent AF si olan hasta grubunda
olmayan hastalara kiyasla aspirin ve ACE inhibitorlerinin kullanimi daha diisiiktii. ACE inhibitdri,
beta bloker ve spiranalakton kullanimi agisindan yasli (> 65 yas) ve gen¢ hastalar arasinda fark
yoktu. ACE inhibitorii, beta blokor ve spiranalakton recete edilmesinde anemisi olan ve olmayan
hastalar arasinda fark saptanmadi. Sonug. Sistolik kalp yetmezliginde ilag baslanmasim ve
tedavinin devamini etkileyen faktorlerin fark edilmesi hastalarin risklerinin belirlenmesinde ve
prognozun degistirilmesinde 6nemli bir etken olabilir.

Anahtar sozciikler: Akut sistolik kalp yetmezligi, ilaclar, altgruplar
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Introduction

Systolic heart failure (HF) is associated with increased morbidity and mortality in the
general population, particularly in the elderly [1-3]. Despite significant improvements in
morbidity and mortality via several agents [4], optimal therapy in real life practice is far
from ideal. Several reasons such as age, sex, accompanying diseases, hypertension,
congestion, physician’s perception, and racial differences may have an impact on it [5].

On the other hand, age seems to influence therapeutic choices. Since, older patients with
HF are more likely to have other comorbid conditions that may interact with prescribed
medications, older patients with HF seems to be undertreated compared to their younger
counterparts [6]. Furthermore, several disease states frequently complicate the course of
HF and hence modify therapeutic choices such as renal failure, anemia [7-9].

In this study, we investigated the factors influencing initiation (or continuation) of in-
hospital treatment among patients who were hospitalized with acute systolic heart failure
for the first time in their lives in a retrospective cohort.

Material and methods

Hospital records of consecutive 456 patients (329 male, 127 female) with a mean age of
57.5+£15.5 years, hospitalized (first hospitalizations) and treated for acute HF (ejection
fraction <40%) were retrospectively reviewed. In-hospital administration of drugs
(initiation or continuation) was considered irrespective of previous or discharge
treatments. All patients were under the care of a cardiologist. Hypertension (HT) was
defined as having blood pressure >140/90 mmHg or being on treatment, diabetes mellitus
(DM) was defined as having fasting blood glucose of >125 mg/dL or being on
antidiabetic medication, current smoking was accepted to indicate smoking status.
Patients having left ventricular (LV) ejection fraction (EF) >40%, creatinine level >3
mg/dl, severe dysfunction of liver function tests (>3 times upper limit of normal), asthma,
patients having myocardial infarction or acute coronary syndrome within the last month
and patients who were previously hospitalized with acute decompensation of HF were
excluded from the study. Besides, patients who were designated to have NYHA Class |
symptoms at admission were excluded due to the possibility of misleading results.
Patients with incomplete and/or complete bundle branch block were considered as having
bundle branch block. Ejection fraction was measured by echocardiography via Modified
Simpson’s method by blinded authors within 48 hours of admission. Patients were
classified into two as those with permanent atrial fibrillation (AF) and those who were
not. Concerning in-hospital prescriptions, patients were subclassified into two as those
who were started a specific drug (intravenous diuretic, oral beta blocker, oral ACE
inhibitor, spironolactone, intravenous nitrate, and digoxin) or who were not during in-
hospital follow up irrespective of dose of each drug. Patients were subclassified into two
according to daily intravenous dose of furosemide (only available loop diuretic, above
and below 80 mg/day). Patients were classified into two according to age as those > 65
years and those below 65 years of age. Estimated glomerular filtration rate (GFR) was
calculated according to MDRD formula [9], and patients were classified into two as those
with impaired GFR (<60 ml/min/m?) and those with normal GFR. Discharge medications
or outpatient medications were not considered. Hence, reasons of starting one medication
were searched.
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Statistical analysis

Parametric data were expressed as mean=standard deviation, and categorical data as
percentages. SPSS 10.0 was used to perform statistical procedures. Independent
parameters were compared according to independent sample’s t test. Categorical data
were evaluated by Chi square test as appropriate. A p value of <0.05 was accepted as
significant.

Results

Mean age was 57.5+£15.5 years, and was not different according to sex (males, n=325,
57.9+14.8 years vs. females, n=127, 56.4+17.1 years p=0.374). Mean NYHA was
3.4£0.5, mean ejection fraction was 28.8+4.6% (min=14, max=35) in the whole group.
Actually there were only 4 patients with NYHA Class Il symptoms during admission, 242
patients had NYHA Class I, and 210 patients had NYHA Class IV symptoms at
admission to the hospital. Hence, relatively severely symptomatic patients were under
evaluation. Considering the whole group; 49.1% had ischemic HF, 27.9% had HT, 18.6%
had DM, 27.4% were current smoker, 23.7% had AF, 11.2% had left bundle branch
block, 31.6% had impaired GFR. Considering drugs started in the hospital, 88.2% were
administered aspirin, 89.5% were given ACE inhibitors, 81.4% were given digoxin,
67.5% were given beta blocker, 89.3% were administered intravenous loop diuretic,
77.6% were given spironolactone, and 12.9% were administered warfarin.

Impaired GFR: Patients with impaired GFR were (initiated or continued) administered
beta blockers more frequently compared to those without impaired GFR (75.7% vs.
63.8%, p=0.012). There was no difference concerning use of loop diuretics (88.2% vs.
89.7%, p=0.632). However, those with impaired GFR were administered high dose loop
diuretics more frequently compared to those without impaired GFR (22.9% vs. 13%,
p=0.008). Those with impaired GFR tended to be given ACE inhibitors less frequently
compared to those without impaired GFR (86.8% vs. 91.7%, p=0.106). Whereas, those
with impaired GFR were given angiotensin receptor blockers more frequently compared
to those without impaired GFR (11.8% vs. 5.6%, p=0.036). Those with impaired GFR
were given digoxin less frequently compared to those without (70.8% vs. 87.4%,
p<0.001). It was interesting to see that those with and without impaired GFR were not
different from each other concerning administration of spironolactone (75.7% vs. 79.4%,
p=0.375). Those with impaired GFR were not different from those without impairment in
terms of presence of hypertension, diabetes mellitus, smoking status (p=0.906, p=0.412,
p=0.573). Impaired GFR was not related with severe functional class (41.7% vs. 48.5%,
p=0.176).

Poor NYHA functional class: Those with NYHA Class IV were not different from those
with NYHA Class <3 concerning starting of beta blockers and ACE inhibitors (66.7% vs.
68.3%, p=0.712; 87.1% vs. 91.5%, p=0.134). However, those with NYHA Class IV were
less frequently given aspirin (83.3% vs. 92.3%, p=0.005) and more frequently given
spironolactone (82.4% vs. 73.6%, p=0.025). Though, two subgroups were similar in
terms of intravenous loop diuretic use (90% vs. 88.6%, p=0.635), those with NYHA
Class IV were given high dose loop diuretics more frequently compared to those with
NYHA Class <3 (20.5% vs. 12.2%, p=0.016). There was no significant difference in
terms of administration of digoxin and nitrate (84.8% vs. 78.5%, p=0.085; 27.1% vs.
34.1%, p=0.107). Functional class was not related with HT, DM and smoking status
(p=0.250, p=0.782, p=0.905).

Ischemic HF: Those with ischemic HF were similar to those with nonischemic HF in
terms of administration of beta blocker, digoxin (66.1% vs. 69%, p=0.509; 81.2% vs.
81.5%, p=0.953). Those with ischemic HF were given nitrates more often compared to
those with nonischemic HF (46.9% vs. 15.5%, p<0.001). On the other hand, those with
ischemic HF were administered more frequently aspirin compared to those with
nonischemic HF (96.4% vs. 80.2%, p<0.001). Besides, those with ischemic HF were
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given high dose intravenous loop diuretics more often than those with nonischemic HF
(22.3% vs. 9.9%, p<.001), though they were not different in terms of use of intravenous
diuretic (90.6% vs. 87.9%, p=0.353). Those with ischemic HF were given ACE inhibitors
less frequently compared to those with nonischemic HF (86.6% vs. 92.2%, p=0.05).
Those with ischemic HF were not different from those with nonischemic HF in terms of
HT, smoking status (p=0.450, p=0.166). Whereas, DM was more frequent among those
with ischemic HF compared to those with nonischemic HF (23.7% vs. 13.8%, p=0.007).
Ischemic etiology was not related with more frequent severe functional class (IV) at
admission (45.5% vs. 46.6%, p=0.828).

Atrial fibrillation: Those with permanent AF were administered more frequently beta
blockers compared to those without (75.9% vs. 65.9%, p=0.033). Those with permanent
AF were less frequently administered aspirin and ACE inhibitors compared to those
without (82.4% vs. 89.9%, p=0.041; 84.3% vs. 91.1%, p=0.049). Both groups were
similar in terms of administration of intravenous loop diuretic and digoxin (90.7% vs
88.8%, p=0.694; 79.6% vs. 81.9%, p=0.597). Those with permanent AF were given less
frequently nitrates (23.1% vs. 33.3%, p=0.045), and more frequently received warfarin in
the hospital (32.4% vs. 6.9%, p<0.001) compared to those without permanent AF.
Presence of permanent AF was not related with HT, DM and smoking status (p=0.089,
p=0.083, p=0.255).

Elderly patients: Elderly patients (>65 years) were not different from younger ones in
terms of prescription choices including ACE inhibitor, beta blocker, and spironolactone
(89.5% vs. 89.4%, p=0.974; 69.8% vs. 66.2%, p=0.430; 75.6% vs. 78.9%, p=0.414).
However, they were more frequently administered intravenous nitrate compared to
younger counterparts (39% vs. 26.1%, p=0.004). Intravenous loop diuretic administration
was similar between two age groups (90.1% vs. 88.7%, p=0.644). There were less NYHA
Class 1V patients in the elderly patients compared to younger ones (37.8% vs. 51.1%,
p=0.006). Besides, as it was expected, impaired GFR was related with being older (53.5%
vs. 46.5%, p<0.001).

Patients with anemia: Patients with anemia were not different from those without in
terms of prescription of ACE inhibitors, beta blockers and spironolactone (86.9% vs.
90.3%, p=0.421; 70.1% vs. 66.8%, p=0.520; 72% vs. 79.4%, p=0.108). Though, both
groups were similar in terms of prescription of intravenous loop diuretic, those with
anemia were more frequently administered high dose compared to those without anemia
(22.4% vs. 14%, p=0.038). Anemia was significantly associated with older age (>75
years) and impaired renal function in our study group (p<0.001, p=0.010).

Discussion

Systolic HF has a considerable mortality and morbidity [4]. Undertreatment seems quite
common among some subgroups yielding increased mortality. Hence, it might be
important to recognize them in order to produce timely and rational drug use, particularly
with those having prognosis modifying capacity [4]. Renal dysfunction frequently
complicates the course of HF in varying degrees, hence, the term “cardiorenal syndrome”
was established recently [8]. In our study, we showed that those with impaired GFR were
prescribed beta blockers more frequently. This might seem hopeful, however, hepatic
metabolism of commonly used drugs seems to enable this. Because, use of ACE
inhibitors tended to be less in this group. On the other hand, it seems easy to understand
less frequent preference of digoxin due to its renal clearance. However, no avoidance
from spironolactone seemed interesting to note. It was also interesting to see that poor
functional class did not seem to dissuade ACE inhibitor and beta blocker prescription
contrary to Koshack et al. [11]. In their study, beta blocker prescription was decreased
with increased functional class despite similar rates in ACE inhibitors. On the other hand,
it was relatively easy to understand more preference for spironolactone in poor functional
class, as indicated by guidelines [4]. Ischemic heart disease is one of the most frequent
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risk factors associated with systolic HF [12]. It was unexpected to see less frequent
preference of ACE inhibitors in this group, which has a poorer prognosis, and hence,
requires drugs with mortality benefit more often. Atrial fibrillation is also a frequent
accompany of systolic HF. It worsens HF. In our study group, use of beta blockers was
more frequent among those with permanent AF as it was expected. However, less
frequent prescription of ACE inhibitors as shown by Nieuwlaat et al recently [13] is
important to rethink on it. On the other hand, less frequent use of aspirin may be due to
more frequent use of warfarin in this group.

Finding of no difference in rates of prescription of prognosis modifying drugs of HF in
elderly patients compared to younger ones might seem satisfactory even in the presence
of significant association between age and impaired renal function. In another study,
elderly patients were less prescribed beta blockers compared to younger ones [14]. This
difference might be due to different attitudes at discharge prescriptions. Furthermore,
worsening status of the patient might influence decreased trend at discharge, though it
was initiated. On the other hand, similarity may be lost as the age limit is increased to
very elderly [11].

Anemia, which is accepted as a prognostic factor in HF did not seem to affect
prescription patterns at least at the cut off level of 12 gr/dL of hemoglobin. On the other
hand, lowering the threshold might yield different results [7]. In our study, anemia was
related to age and renal function as indicated by a recent review [7]. As a whole, it seems
some factors influence initiation of certain drugs. However, whatever the reason,
prescription rates for digoxin, diuretic and antiaggregants seem considerably high despite
they do not have mortality reducing properties as indicated by a previous study from our
country [15] and, there is still window for improvement for beta blockers and nitrates
even with high doses having ancillary effects [4, 16].

There are several limitations of the current study. First of all, retrospective nature brings
about several confounders in establishing relationships. First of all, we do not have the
data concerning discontinuation of specific drugs. Hence, prescription findings did not
mean that they were used continuously till discharge. Changing status of the patient i.e.,
waorsening symptoms, worsening renal function, may change actual rates of prescriptions.
Hence, our study just gives clues which drive physicians to initiate (or continue if already
present) a specific drug. Besides, we did not have accurate data for previous drugs, which
could possibly influence prescription pattern. However, presence or absence of any drug
previously does not justify making prescriptions in the hospital. Due to acute nature of the
clinical picture, many drugs could be suspended or reinitiated particularly in a group of
severely ill patients. Our study just draws the picture in the hospital without taking
prehospital and post hospital status. Besides, oral drugs, given in-hospital in our study,
were low doses in contrast to prognosis modifying doses. Hence, we had shown only an
instantaneous picture of patients with acute systolic heart failure during the first
hospitalization along with its associations with some subgroups.

We think that there are many factors influencing in-hospital prescription (initiation or
continuation) of drugs in the clinical picture of acute systolic heart failure. Accurate
identification of subgroups, deriving large benefit might help risk stratification and
rational treatment.
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