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Kontext: V poslednich nékolika desetiletich prodélala lécba srdecniho selhani skok dopredu, zvlasté v oblasti
pristrojové lécby; vysledkem bylo snizeni zatéZe srdecnim selhdnim a Umrtnosti na toto onemocnéni. Nic-
méné u srde¢niho selhani se snizenou ejekéni frakei Ize o zahajeni pristrojové écby uvazovat az po selhani
maximalni farmakoterapie podle doporucenych postupl (guidelines). Z rozvijejicich se zemi je k dispozici
omezené mnozstvi Udaji o adherenci k doporuc¢enym postuptm pro diagnostiku a lécbu srdecniho selhani.
Cilem této studie bylo proto zjistit adherenci kardiologC k optimalizaci farmakoterapie podle doporucenych
postupti jesté pred implantaci pfistroju pacientdm se srdecnim selhanim a snizenou ejekéni frakei.
Pacienti a metody: Do studie byli zafazeni pacienti se srdecnim selhanim a snizenou ejek¢ni frakci, pfijati pro
implantaci pfislusného pfistroje (implantabilni kardioverter-defibrilator) nebo zahajeni srde¢ni resynchroni-
zacni 1écby; byly shromazdovany udaje pacientl véetné demografickych charakteristik, 1ékl a jejich davek
uzivanych pfi vstupu do studie stejné jako typ implantovaného pfistroje a indikace k implantaci.
Vysledky: Z 31 pacientll zafazenych do studie bylo 25,8 % Zen. Primérny vék byl 57,1 + 11,6 roku. Beta-
-blokatory uzivalo 83,9 % pacient(, inhibitory angiotenzin konvertujictho enzymu / blokatory receptoru
AT, pro angiotenzin Il 38,7 % a antagonisty mineralokortikoidnich receptor(i 67,74 % pacientt. Lécba byla
zahajena nebo davky titrovany smérem vzhdru méné nez dva mésice pred implantaci pfislusného pfistroje
v 73,68 % primérné indikovanych pfipadi. Tfem pacientdm (9,67 %) byl pres spInéni indikaci pro srdecni
resynchronizacni terapii (blokdda levého Tawarova raménka nebo kompletni blokada) implantovan kar-
dioverter-defibrilator. U pacientd s primarnimi indikacemi se rozhodnuti o implantaci opiralo o doporuceni
guidelines v 9,67 % pfipadu, kdy byla podavana medikamentoézni Iécba podle doporucenych postupt s titra-
ci davek smérem vzhiru az do dosazeni maximélnich, na dikazech zaloZenych dévek jesté pred implantaci
prislusného pfistroje.
Zavéry: Nase studie prokdzala Spatnou adherenci k farmakoterapii podle doporucenych postupl u pacientt
se srde¢nim selhanim a snizenou ejek¢ni frakci pred implantaci pristroje. Je tfeba vyvinout maximalni Usili
pro piekonani tohoto nedostatku v praxi a dosdhnout u pacientd lepsich vysledkd nemluvé o nakladové
ucinnosti jako dosud prehlizeném ekonomickém faktoru zdravotni politiky.

© 2021, CKS.

ABSTRACT

Background: Over last few decades, treatment of heart failure witnessed a leap especially regarding device
therapy which decreases heart failure burden and mortality, however; in heart failure with reduced ejection
fraction introduction of device therapy should be considered after maximizing guideline directed medical
therapy. There is limited data from emerging countries regarding adherence to guidelines in heart failure
management. Accordingly, this study sought to investigate adherence of cardiologists to optimization of
guideline directed medical therapy prior to device implantation in patients with heart failure and reduced
ejection fraction.

Patients and methods: This study enrolled patients with heart failure and reduced ejection fraction who
were admitted for cardiac device implantation (implantable cardioverter defibrillator or cardiac resynchro-
nization therapy), patients’ data were collected; including demographic characteristics, baseline medications
and doses were recorded as well as type of implanted device and its indication.
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Results: Thirty-one patients recruited in study, 25.8% were females. Mean age was 57.1+11.6 years, beta
blockers were used in 83.9%, angiotensin converting enzyme inhibitor / angiotensin receptor blockers were
used in 38.7%. Mineralocorticoid receptor antagonists were used in 67.74%. Treatment was initiated or up-
-titrated in less than two months prior to device implantation in 73.68% of primary indication cases. Three
patients (9.67%) had implantable cardioverter defibrillator despite fulfilling the indications for cardiac re-
synchronization therapy (left bundle branch block or complete heart block). Among patients with primary
indications; the decision of implantation was compatible with guidelines in 9.67% in form of following
guideline directed medical therapy with up-titration until achieving maximum tolerated evidence-based
doses prior to device implantation.

Conclusions: Current study cast a light on poor adherence to guideline directed medical therapy in patients
with heart failure and reduced ejection prior to device implantation, every effort should be made to bridge
this practice gap and achieve better patients’ outcomes, not mentioning reconciling with cost-effectiveness;

Quality improvement

the overlooked economic standpoint of healthcare policy.

Introduction

Heart failure (HF) has been defined as global pandemic as
it affects around 26 million people worldwide, it is conside-
red as major healthcare problem with remarkable impact
on healthcare economics.? Over the last few decades, tre-
atment of HF witnessed a leap which decreases HF burden
and mortality.> Device therapy is one of these therapies
which evolves over time and there is a temporal increase
in its use in HF with reduced ejection fraction (HFrEF), with
expected increasing economic burden in future.*> Accor-
ding to international guidelines; device therapy in HF
should be considered after maximizing guideline directed
medical therapy (GDMT) particularly when device is reco-
mmended for primary prevention of sudden cardiac death
(SCD).% There is limited data from emerging countries re-
garding optimization of pharmacotherapy prior to device
therapy in patients with HF. In response, this study sought
to investigate adherence of cardiologists to optimization
of guideline directed medical therapy prior to device im-
plantation in patients with HFrEF.

Patients and methods

Subjects and design

This study is a single centre, cross sectional study that en-
rolled patients with HFrEF (defined as an ejection frac-
tion less than or equal to 40%),” who were admitted to
a cardiac centre for cardiac device implantation (implan-
table cardioverter defibrillator [ICD] or cardiac resynchro-
nization therapy [CRT]), patients’ data were collected;
including demographic characteristics, electrocardiogram
(ECG) and echocardiography findings. Detailed baseline
drug profile and doses were recorded. Timing of any tre-
atment modification done by a treating physician (i.e.
up-titration of doses or addition of new HF treatment)
prior to admission was also confirmed. A type of devi-
ce implanted and its indication were also recorded. The
indications were classified into: primary; for CRT or ICD
(improving NYHA class in CRT or primary prevention of
SCD in ICD and CRT) and secondary; secondary preventi-
on of SCD. Each case was assessed then according to ESC
and ACC guidelines®’ to investigate whether decision of
device implantation was compatible or not with any of
guidelines recommendations regarding optimization of
GDMT doses up to evidence-based doses.®’

Ethical approval

The study was performed in accordance with the Decla-
ration of Helsinki and approved by ethical and scientific
committee in Iragi Council of Cardiology / Iragi Board for
Medical Specializations. An acceptance consent to be en-
rolled in the study was obtained from all the patients.

Statistical analysis

Collected data were coded and input into computer using
Excel 2016, then analysed statistically. Numerical variables
were expressed as mean + standard deviation, catego-
rical variables were expressed as percentages. Reported
frequencies of using drug therapies were compared be-
tween groups using Chi square test. Multiple regression
analysis was structured to study the variables predicting
prescription of GDMT. P-value <0.05 was considered sta-
tistically significant.

Results

Thirty-one patients were recruited in the study, baseline
characteristics of study population were summarized in
Table 1, 25.8% of patients were females, mean age was
(57.1£11.6) years, coronary heart disease (CHD) and atrial
fibrillation (AF) were evident in 61% and 12.9% respecti-
vely. Heart failure was caused by CHD in 61.3% and di-
lated cardiomyopathy (DCM) in 38.7%. Mean heart rate
was 78.39+20.25 bpm and mean systolic blood pressure
(SBP) was 118.33+16.82 mmHg. Mean EF was 30+6. Base-
line drugs profile in patients with HFrEF are summarized
in Table 2, B-blockers used in 80.6%; among whom only
8% had up-titration of doses up to guideline maximum
tolerated doses. ACEI/ARBs (angiotensin-converting enzy-
me inhibitors / angiotensin-converting enzyme blockers)
were used in 38.7%, of whom 16.7% had up-titration of
doses up to guideline tolerated dose. Sacubitril-valsartan
was used in 10.5% of those who had the device for prima-
ry prevention. A mineralocorticoid receptor antagonist
(MRA) which was prescribed for our patients was spiro-
nolactone which was used in 67.74% of patients; 14.28%
of them reached target dose (50 mg). Treatment was
initiated or up-titrated in less than two months prior to
device implantation in 73.68% of primary indication ca-
ses. Three patients (9.67%) had ICD implantation despite
fulfilling the electrocardiographic indications for CRT im-
plantation (left bundle branch block [LBBB] or complete
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Table 1 - Baseline characteristics of patients with heart failure

referred for cardiac device therapy

Baseline characteristics

Variable

Age (years)

Heart rate (bpm)

SBP (mmHg)

DBP (mmHg)

Blood glucose (mmol/L)

Blood urea (mmol/L)

Serum creatinine (umol/L)

Ejection fraction (%)

Clinical characteristics

Female gender

Hypertension

Diabetes

Smoking

Coronary heart disease

Dilated cardiomyopathy

Atrial fibrillation

Prior catheterization

Prior PCI

Prior CABG

Prior hospital admission for HF
Recurrent ischemic chest pain*
LBBB or CHB in ECG

Starting or modifying drugs in last two months
Primary indication

Secondary indication

Implantable cardioverter defibrillator
Primary indication

Secondary indication

Cardiac resynchronization therapy
Primary indication

Secondary indication

Compatibility of device decision with guidelines**

Total number of
patients = 31

Mean+SD
57.1£11.6
78.4+20.2
118.3+16.82
73.2+8.7
12.13+7.67
8.61+3.36
102.57+23.87
30+6

n (%)

8 (25.8%)

9 (29%)

14 (45.16%)
4 (12.9%)

19 (61.3%)
12 (38.7%)

4 (12.9%)

10 (32.25%)
6 (19.35%)

2 (6.45%)

10 (32.25%)
4 (12.9%)

18 (58%)
23/31(73.68%)
15/19 (78.9%)
8/12 (66.7 %)
16

8/16 (50%)
8/16 (50%)
15

11/15 (73.3%)
4/15 (26.7%)
2/19 (9.67 %)

CABG - coronary artery bypass graft; CHB — complete heart block;
DBP - diastolic blood pressure; HF — heart failure; LBBB - left bun-
dle branch block; PCI - percutaneous coronary intervention; SBP

— systolic blood pressure.

* Three patients did not undergo coronary angiography. ** For

primary prevention.

heart block [CHB]). Among 19 patients with a primary in-
dication for device therapy, the decision of implantation
was compatible with guidelines in two patients (9.67%)
in form of following GDMT with up-titration until achie-
ving maximum tolerated doses prior to device implan-
tation. B-blockers, ACEI/ARBs, MRA and diuretics were
significantly prescribed more in those who had a primary

prevention as an indication for device implantation whi-
le digoxin, statins, and antiplatelet therapy were more
prescribed for those who had the device implantation for
secondary prevention. B-blockers, statins, and antiplate-
let therapy were significantly prescribed more in patients
with ICD implantation while ACEI/ARBs, MRA, diuretics
and digoxin were prescribed more in patients who recei-
ved CRT implantation, as seen in Table 3. Multiple regre-
ssion analysis revealed that higher pulse rate predicted
more prescription of B-blockers 95% Cl (0.0003-0.01), p =
00.04, age, gender, blood pressure and comorbidities did
not predict prescription of GDMT, see Table 4.

Discussion

The current study reflects the real-world practice in tre-
ating patients with heart failure in a cardiac centre in
Irag. The fact that the issue is topical all over the world
had been proven by similar registries from France, Spain
and Germany with somewhat different results.® However,
in Iraq, it is only recently when locally conducted audits
started to focus on medical therapy in heart failure in
general,®' yet, current audit highlights the remarkable
non-adherence to guidelines in applying GDMT (in terms
of prescription and dose up-titration) in particular group
of HF patients; those with HFrEF prior to implantation of
cardiac device therapy.

In heart failure, ventricular arrhythmias are common
and can range from asymptomatic premature ventricular
contractions to sustained arrhythmias such as ventricular
tachycardia (VT), ventricular fibrillation (VF), or SCD. The
most common arrhythmia that causes SCD in this popu-
lation is VT degenerating into VF, yet, pump failure or
mechanical complications of myocardial infarction (MI)
rather than arrhythmic event cause SCD in some patients
with HF," which explains how crucial device therapy in
heart failure is to decrease mortality. However, internati-
onal guidelines®” recommended device ICD/CRT in HFrEF
in primary prevention if there is no improvement in EF
and/or symptoms of patients after three months or more
of maximum tolerated GDMT providing that the patient
is with good functional status and with expected life
span longer than one year. Our study revealed significant
underuse of ACEI/ARBs, B-blockers, and MRA in study po-
pulation, earlier European registries of HF showed more
adherence rate to GDMT in HF® regarding B-blockers,
ACEI/ARBS in real world practice in Germany, Spain and
France, however, use of MRA in these registries is more
variable, with less use than what is reported in our stu-
dy.® But these registries assessed the use of GDMT in HF
patients according to NYHA class. Other studies'*'* which
assessed use of GDMT in patients with HF prior to device
implantation give more validated results to compare our
results with, as it had been reported that patients who
had device implantation for HF (ICD or CRT) had been tre-
ated with ACEI/ARBs more than our patients,’> GDMT was
applied in HF patients prior to device implantation in 51—
71%," i.e. our study showed more patients to be treated
with B-blockers and MRA but much less with ACEI/ARBs.
The current study also revealed significant non-adheren-
ce to up-titration of GDMT up to maximum tolerated evi-
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Table 2 - Baseline drug profile in patients with heart failure according to the indication of cardiac device therapy

Drug doses, mean+SD (mg/day)

Drug Primary prevention Secondary prevention p-value
19 (61.3%)* 12 (38.7%)*

B-blockers 17/19 (89.5%)* 8/12 (66.7%)* <0.0001

Up-titration to guideline maximum tolerated dose* 2/25 (8%)

Carvedilol 19.7+12.2 9.4+5.3

Metoprolol 50 50

Bisoprolol 1.8+£0.8 4.4+334

ACEIs/ARBs 8/19 (42.1%)* 4/12 (33.3%)* 0.0002

Up-titration to guideline maximum tolerated dose* 2/12 (16.7%)

Lisinopril 2.5 3.125£2.65

Enalapril 2.5 =

Ramipril 4.4+1.3 -

Candesartan 16 -

Losartan 50 -

Telmisartan - 80

Valsartan - 80

Sacubitril/Valsartan 2/19 (10.5%)* - N/A

Dose 49/51 -

Spironolactone 14/19 (73.7%)* 7/12 (58.3%)* 0.001

Up-titration to guideline maximum tolerated dose* 3/21 (14.28%)

Dose 28.5+8.9 28.5+8.9

Diuretics 16/19 (84.2%)* 9/12 (75%)* 0.0007

Furosemide 62.2+56 72+33.4

Bumetanide 0.9+0.8 1

Torsemide 10 -

Hydrochlorothiazide - 12.5

Digoxin 4/19 (21.1%)* 3/12 (25%)* <0.0001

Dose 0.25 0.25

Statins 7/19 (36.9%)* 7/12 (58.3%)* 0.0007

Rosuvastatin 16.7+5.8 20

Atorvastatin 30+11.5 52+26.8

Antiplatelet 7/19 (36.9%)* 5/12 (41.7%)* 0.0002

Amiodarone 1/19 (5.3%)* 5/12 (41.7%)* <0.0001

ACEls - angiotensin converting enzyme inhibitors; ARBs — angiotensin receptor blockers; N/A - not applicable. * Data are presented as number (%).

Table 3 - Baseline drug profile in patients with heart failure according to the type of cardiac device

Drug doses, mean+SD (mg/day)

Drug Implantable cardioverter defibrillator  Cardiac resynchronization therapy P-value
16 (51.6%)* 15 (48.4%)*

B-blockers 13/16 (81.3%)* 12/15 (80%)* 0.007

Carvedilol 14.1+7.3 15+4.4

Metoprolol 66.7+28.9 50

Bisoprolol 4.3+3.5 2.5

ACEIs/ARBs 3/16 (18.8%)* 9/15 (60%)* 0.0001

Lisinopril 1.9+0.9 5

Enalapril - 2.5

Ramipril - 4.4+1.3

Candesartan - 16

Losartan - 50

Telmisartan - 80

Valsartan 80 -

Sacubitril/Valsartan

2/16 (12.5%)*

= N/A

Continued on next page
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Table 3 - Baseline drug profile in patients with heart failure according to the type of cardiac device (Continued)

Drug doses, mean+SD (mg/day)

Drug Implantable cardioverter defibrillator  Cardiac resynchronization therapy P-value
16 (51.6%)* 15 (48.4%)*

Dose 49/51 -

Spironolactone 9/16 (56.3%)* 12/15 (80%)* 0.004

Dose 25 31.3+11.3

Diuretics 12/16 (75%)* 13/15 (86.7%)* 0.004

Furosemide 67.5+57.5 63.3+36.7

Bumetanide 1 0.9+0.2

Torsemide 10 -

Hydrochlorothiazide 12.5 -

Digoxin 3/16 (18.8%)* 4/15 (26.7%)* <0.0001

Dose 0.25 0.25

Statins 9/16 (56.3%)* 5/15 (33.3%)* 0.0002

Rosuvastatin 20 15+7.1

Atorvastatin 46.7+27.3 33.3+11.5

Antiplatelet 7/16 (43.8%)* 5/15 (33.3%)* 0.0001

Amiodarone 3/16 (18.8%)* 3/15 (20%)* <0.0001

ACEIs - angiotensin converting enzyme inhibitors; ARBs — angiotensin receptor blockers; N/A — not applicable. * Data are presented as number (%).

Table 4 - Multivariate predictors of use of guideline directed medical therapy in patients with heart failure referred for cardiac device therapy

Predictor Coefficient Standard error
B-blockers

Age -0.004 0.007
Gender 0.01 0.19
IHD 0.01 0.17
Prior revascularization  -0.3 0.2
Pulse rate 0.009 0.004
SBP -0.01 0.007
DBP 0.02 0.014
Ejection fraction -0.01 0.01
ACEIs/ARBs/Sacubitril-valsartan

Age -0.001 0.01
Gender 0.2 0.2
Hypertension 0.3 0.2
CHD 0.3 0.2
Diabetes -0.3 0.2
SBP 0.003 0.01
DBP -0.02 0.02
Serum creatinine -0.5 0.4
Ejection fraction 0.001 0.019

Lower 95% CI Upper 95% Cl p-value
-0.02 0.01 0.57
-0.38 0.42 0.9
-0.35 0.38 0.9
-0.57 0.38 0.52
0.0003 0.01 0.04
-0.02 0.002 0.1
-0.004 0.05 0.09
-0.04 0.007 0.1
-0.02 0.02 0.8
-0.36 0.79 0.4
-0.3 0.9 03
-0.16 0.79 0.19
-0.9 0.19 0.18
-0.01 0.02 0.7
-0.07 0.02 0.2
-1.4 0.3 0.2
0.03 0.04 0.9

Prior revascularization: either prior percutaneous coronary intervention or coronary artery bypass graft. ACEls — angiotensin converting enzyme
inhibitors; ARBs — angiotensin receptor blockers; CHD - coronary heart disease; DBP - diastolic blood pressure; SBP - systolic blood pressure.

dence-based doses, which was consistent with other stu-
dies.”*' The current study assessed different predictors for
prescription of GDMT; neither age, gender, cardiovascular
risk factors nor blood pressure can predict prescription of
GDMT in HF, apart from higher pulse rate that increases
prescription of B-blockers. The main predictors reported
in other studies for GDMT prescription were absence of

chronic kidney diseases and presence of non-sustained
VT, while the main reported predictors for underutiliza-
tion of GDMT in HF were older age group, frail patients
with multiple comorbidities fearing from side effects of
drugs, higher renal indices, hyperkalaemia, lower body
weight and patient non-compliance; all contributed to
under-prescription of GDMT.'2'31516 Asthma and chronic
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pulmonary diseases were reported to predict lower use
of B-blockers in HF patients fearing from worsening of re-
spiratory symptoms.’ Poor education, low socioeconomic
status and absence of proper communication with the
patients about their symptoms, prognosis and importan-
ce of drugs that we prescribe; all can contribute further
to non-adherence to GDMT as patients’ non-adherence
is a common reported problem in HF'7 that also needed
to be addressed constantly in order to overcome it and
improve outcomes.

The current study revealed that most of our patients
(73.68%) had device therapy while their treatment was
started or up-titrated within the last two months which
contradicts guideline recommendation and it can be justi-
fied in secondary prevention cases but not in primary pre-
vention cases that had their treatment started or modified
recently in 78.9% in the current study. There is a critical
waiting period of three months at least that should be
considered for patients with newly diagnosed HFrEF after
which reassessment of left ventricular function should be
done prior to decision of device implantation.'® Moreover,
patients with chronic HFrEF should be kept on maximum
tolerated GDMT for at least three months prior to implan-
tation of cardiac device®’ to promote LV reverse remode-
lling. It had been suggested recently that in the context of
underutilization of GDMT it is justified to wait up to one
year after diagnosis of HFrEF prior to device implantation
in order to allow for proper optimization of medical tre-
atment, allowing the patient to have time to understand
HF syndrome and its complications and allow the patient
to understand the risks and benefits of device therapy.™
Accordingly, serious consideration should be taken before
proceeding with device implantation for primary preventi-
on in patients with HFrEF without optimizing GDMT.

Main limitation of this study is the small sample size,
we recommend larger sample size in the future to further
validate the results.

Conclusions

Current study disclosed the remarkable poor adherence
to international guidelines in prescribing pharmacothe-
rapy in patients with HFrEF prior to device implantation
despite evidence-based recommendations, future plans
are needed to bridge this practice gap and increase adhe-
rence of physicians to guidelines in treating this popula-
tion, with emphasizing on proper patients’ education in
order to achieve better patients’ outcomes, not mentio-
ning reconciling with cost-effectiveness; the overlooked
economic standpoint of healthcare policy.
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