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Background: Medications known to improve outcomes in heart failure (HF) are either not
prescribed or prescribed at sub-therapeutic doses. The addition of clinical pharmacists to the
HF team positively impacts optimizing prognostic medications for a patient with HF with
reduced ejection fraction (HFrEF).

Objective: To assess the intervention of the clinical pharmacist as part of the multidisciplinary
(MD) team in up-titration to achieve target doses of key therapeutic agents for HFrEF.
Methods: This was a prospective one group pretest-posttest interventional study;
a comparison of the target dose achievement of key therapeutic agents for HFTEF was
performed before and after clinical pharmacist interventions.

Results: Out of 110 HFrEF patients, 57.3% were males, and the mean age of patients was
55.8 years (SD 12.6). Cardiomyopathy was the leading cause of HF. At baseline, 86% were
on angiotensin-converting enzyme inhibitors/angiotensin receptor blockers/angiotensin
receptor-neprilysin inhibitors (ACEIs/ARBs/ARNi) and 93.6% on beta blockers (BBs). At
the end of study, the proportion of patients achieved the target dose was significantly
increased (0 vs 77.4%, 6.8 vs 85.4%, and 0 vs 55.6%) for ACEIs, ARBs and ARNi,
respectively, and (8.6% vs 66.1%; P = 0.001) for BBs. Moreover, the up-titration process
was associated with significant improvement in most clinical as ejection fraction and
New York Heart Association (NYHA) scale and laboratory characteristics.

Conclusion: As a part of the MD team in the outpatient HF clinic, the clinical pharmacists
increased the percentage of HFrEF patients achieving the target or maximal doses of key
therapeutic agents and improving clinical and laboratory parameters.
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Introduction
Heart failure (HF) is a serious, progressive, disabling, and prevalent clinical
syndrome, with significant morbidity, mortality, and increasing cost.'? The burden
of HF is increasing in sub-Saharan Africa (SSA) and is now considered a significant
cause of cardiovascular diseases (CVDs) affecting young people and carrying
a higher rate of in-hospital mortality than other regions in the globe.” In Sudan,
the exact statistics (prevalence, incidence, mortality, hospitalization rate, manage-
ment, and total cost) of HF are unknown. However, limited numbers of hospital-
based studies had been published.*”’

For patients with HFrEF, defined by the ejection fraction (EF) <40%, morbidity,
and mortality are reduced with target doses of key therapeutic medications such
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as: 1) Angiotensin-converting enzyme inhibitors
(ACEIs), 2) Angiotensin receptor blockers (ARBs), 3)
Angiotensin receptor-Neprilysin inhibitors (ARNi), 4)
beta blockers (BBs), and 5) Mineralocorticoid receptor
antagonist (MRA). According to guidelines, these medica-
tions should be initiated and up-titrated every two weeks
to the target or maximal tolerated doses to achieve optimal
outcomes.®® However, the target dose achievement is an
exhausting and challenging process for the physicians due
to many overlapping reasons, such as HF needs several
drugs to be used at the same time, while handling side
effects.'” Despite dissemination of guidelines, in the real-
world practice, management of HFrEF remained
suboptimal.'!!?

Disease management programs (DMPs) such as HF
clinic were found to be an effective tactic compared to
the usual care in optimizing patients with HF and now is
recommended by international guidelines to be practiced
in a MD team."? Clinical pharmacists are important mem-
bers of this MD team and can significantly optimize drug
regimens and promote medication adherence.'* Clinical
pharmacy provision in Sudan is in a dynamic state show-
ing positive promising changes in the past years."
Currently, large numbers of hospitals in Khartoum state
have started distinguishing clinical pharmacists’ value and
have recruited them to establish their units and services.
Clinical pharmacy in Sudan is considered at an early stage.
To the best of our knowledge, there was no published data
about clinical pharmacists’ role as one of the MD teams
who optimize treatment for HFrEF patients in Sudan.
Thus, we carried out this study; firstly, to assess the role
of clinical pharmacists in increasing the percentage of
patients on ACEIs, ARBs, ARNi, and BBs to the target
doses, secondly, to describe the changes of clinical and
laboratory parameters among Sudanese patients visiting
outpatients’ HF clinic.

Methodology

Participants and Setting

A prospective one group pretest-posttest interventional
study was conducted at the outpatient HF clinic at
Ahmed
Transplantation Center from August 2018 to June 2019.

Gasim  Cardiac  Surgery and  Renal
Ahmed Gasim is a tertiary hospital in Khartoum, Sudan,
with 230 beds distributed between cardiology and nephrol-
ogy units. It was the first cardiac center in Sudan, estab-

lished in 1997. HF clinic in the hospital was established in

June 2018 as the first MD clinic in Sudan. The MD team
consists of a consultant cardiologist, clinical pharmacy
specialist, medical officer, nurse, dietician, psychologist,
and cardiac rehabilitation specialist. Patients were eligible
for the study if; their aged 18 years and above, documen-
ted EF < 40%, and were willing to participate. Patients
were excluded from the study if they had documented EF
>40%, cancer patients, and patients with cognitive impair-
ment or psychiatric illnesses.

Patients were referred to the HF clinic by different
consultant cardiologists. All eligible patients referred to
the clinic were selected and asked to participate in the
study after obtaining written informed consent. First
patient was recruited on 1/8/2018, and after four months,
the last eligible patient was included in the study. Each
selected patient was asked to complete six months follow-
up period in the clinic as described in the workflow
(Figure 1). After that, patients were discharged from the
HF clinic to their original unit. One hundred twenty-five
patients were involved; fifteen of them failed to complete
the study period because of commitment.

Data were collected using a questionnaire composed of
demographic data, disease and treatment characteristics.
The questionnaire was filled once for every patient at the
beginning of the study. Also, we used dosage adjustment,
and follow-up form contained EF, weight, New York Heart
Association (NYHA) class for HF symptoms classifica-
tion, heart rate (HR), systolic blood pressure (SBP), dia-
stolic blood pressure (DBP), serum potassium (K), serum
sodium (Na), urea, serum creatinine (Scr), drug and doses
status. This form was filled by a clinical pharmacist every
patient’s visit during the study period.

Clinical Pharmacist Intervention

A registered clinical pharmacy specialist with two years’
experience in cardiology and consultant cardiologist joined
three presentations conducted by the research investigator
to clarify their roles and responsibilities in the MD clinic
settings. The initiation, up-titration, changing between
drugs’ classes using equivalent doses, and stopping of
ACEIs, ARBs, ARNi, and BBs were the responsibilities
of the clinical pharmacist. Information about HF medica-
tion regimens (name, doses, and frequency) was carefully
used to assess key therapeutic medications’ up-titration. In
addition to information about other medications such as
herbal, over the counter (OTC), and medications to treat
comorbidities were also assessed in terms of optimal doses
and drug interactions. Target doses were defined as
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Figure | Workflow showing heart failure patient journey to and from heart failure clinic.

guideline-recommended doses.” Maximum tolerated doses
were defined as the highest doses a patient could tolerate
without physiological limitations such as fatigue (mainly
due to dose increases), bradycardia (HR< 55 Bpm), hypo-
tension (SBP < 95 mm Hg, DBP > 55 mm Hg), hyperka-
lemia (K> 5.9 mEq/L), or worsening renal function (Srcr
>30% baseline).'® In the normal situation, the titration
process was performed every 2 weeks. However, patients
who developed side effects or abnormal findings were
asked to visit the HF clinic before 2 weeks.

Clinical assessment of patients was performed and
documented by a cardiologist. Based on this clinical status,
the clinical pharmacist took a suitable intervention to
optimize ACEls, ARBs, ARNi, and BBs to the target or
maximal tolerated dose according to the predefined proto-
col agreed by the consultant cardiologist. The protocol was
designed based on the expert consensus decision pathway
to optimize HF treatment published by the European
Society of Cardiology (ESC) guideline.’

If the patient was a candidate for the up-titration, he/
she had given a scheduled appointment as per the protocol
to manage the titration process. In each visit, the clinical
pharmacist took about 15-25 minutes for patient’s assess-
ment which include interpretation of laboratory data,
symptoms, interaction, and side effects of each drug in
the plan. The number of visits depending on the clinical
status of the HF patients, drug used, and initial drug doses,
for example those who were on lisinopril were asked to
come to the clinic more than patients on ramipril or can-
desartan. When decision was made for titration, the

clinical pharmacist up titrate the dose to the next step
according to the ESC guidelines, then discussed the
changes made in drug therapy with the patients and
explained the purpose of each drug and the importance
of adherence to the prescribed regimen. Clinical pharma-
cist used verbal and written materials to educate patients
about all medications on each clinic visit after a rehearsal
for last visit messages to ensure better understanding.
During the follow-up period, patients received many edu-
cational sessions about their medications. If patients’
symptoms worsen, the clinical pharmacist was directly
contacted the cardiologist for further case discussion and
evaluation.

Study Outcomes

There were 2 primary endpoints: the percentage of patients
who achieved target doses ACEIs/ARBs or ARNi and the
percentage of patients who achieved target BBs doses.
Secondary endpoints were changed in clinical and labora-
tory parameters as NYHA class, EF, Blood Pressure (BP),
weight, electrolytes and renal function.

Statistical Analysis

Data were processed using Statistical Package for Social
Sciences (SPSS), version 25 (IBM Corp., Armonk,
New York, USA). Descriptive statistics were used to
describe all variables. Frequencies and percentages were
calculated for categorical variables. McNemar test and
paired t-tests were conducted to examine the associations

Integrated Pharmacy Research and Practice 2021:10

137

Dove:


https://www.dovepress.com
https://www.dovepress.com

Ahmed et al

Dove

between explanatory variables and clinical pharmacist
intervention to optimize HF medication.

Ethics Statement

This study adhered to the ethical guidelines of the 1975
Declaration of Helsinki and was approved by the Medical
Ethical Committee-Ministry of Health-Khartoum State
(Serial Number: KMOH-REC-2020-NO.3). All eligible
patients referred to the clinic were selected and asked to
participate in the study after obtaining written informed
consent. All collected checklists were coded to ensure
confidentiality throughout the study.

Results
Demographics, Disease Characteristics

and Prescription Pattern for HF Patients
A total of 110 HFrEF patients completed the study’s
period (6 months). In this study, males predominated
57.3%. The mean age of patients was 55.8 years (SD
12.6). Around 30% of participants were university gradu-
ates and 70% of patients were unemployed, as shown in
(Table 1).

Regarding discase characteristics, as indicated in
Table 1, the present study showed that the mean duration
of HF was 1.65 years (SD 1.5), and the major causes of
HF were cardiomyopathy (45.5%), followed by CAD
(40%), HTN (9.1%), while valvular heart diseases were
only (3.6%). About 20.9% of patients had three comorbid
diseases; IHD, DM, and HTN, while the diseases that were
commonly found in HF patients were reported at lower
percentages, 8.2% and 3.6% for AF and chronic kidney
diseases (CKD), respectively (Table 1).

Concerning the prescription pattern of HF medications,
at the study’s baseline, 40% and 37.3% were either on
ARBs or ACEIs, respectively. Whereas 93.6% of patients
were on BBs, and around 58.2% were using spironolac-
tone. Furthermore, 8.2% of patients were using ARNi
(sacubitril/valsartan), and only one patient was using
Ivabradine. Additionally, 75.5% of the participants were
on furosemide for symptomatic relief of HF (Table 2).

Clinical Pharmacist Intervention and
Up-Titration of HFrEF Medication

The study highlighted the current situation in the treatment
of Sudanese patients with HFrEF. Among those using
ACEIs and ARNi, there was no patient on target doses
of the key therapeutic agent at baseline, and only 6.8% of

Table | Demographic and Disease Characteristics of HF
Patients (n = 110)

Demographics Frequency (%)

Gender
Male 63 (57.3%)
Female 47 (42.7%)

Age, Mean * SD (years) 55.8 + 12.6 years

Education Level

llliterate 22 (20%)
Primary school 19 (17.3%)
Secondary school 10 (9.1%)
Higher school 26 (23.6%)
University 33 (30%)
Employment

Employed 33 (30%)
Unemployed 77 (70%)

Etiology of HF

Cardiomyopathy 50 (45.5%)
Coronary Artery Disease 44 (40%)

HTN 10 (9.1%)
Valvular Heart Disease 4 (3.6%)

Others 2 (1.8%)

HF Duration, Mean t SD (years) 1.65+ 1.5
Comorbidities

DM Il (10%)

HTN 13 (11.8%)
Dyslipidemia 4 (3.6%)

IHD 15 (13.6%)
Atrial Fibrillation 9 (8.2%)

Chronic Kidney Disease 4 (3.6%)

DM+HTN 7 (6.4%)

DM+HTN+IHD 23 (20.9%)
Others Il (10%)

No comorbidities 13 (11.8%)

Abbreviations: SD, standard deviation; HTN, hypertension; DM, diabetes mellitus;
IHD, ischemic heart diseases.

those using ARBs and 7 (11%) vs 42 (49%) of spirono-
lactone users were on target doses before clinical pharma-
cist intervention. At the end of 6 months, the proportion of
patients achieving the target dose was significantly
increased (0 vs 77.4%, 6.8 vs 85.4%, and 0 vs 55.6%)
for ACEIs, ARBs and ARNi, respectively (Table 3).
Similarly, the mean doses of ACEls, ARBs, and ARNi
were significantly increased at the end of the study
(Table 3). Although a high percent of BBs were utilized
in this study, only 8.6% of patients were on target doses
(Table 3). The clinical pharmacist intervention has signifi-
cantly increased the percentage of patients achieving the

I 3 8 https:

Dove!

Integrated Pharmacy Research and Practice 2021:10


https://www.dovepress.com
https://www.dovepress.com

Dove

Ahmed et al

Table 2 Prescription Pattern of HF Medications at Baseline (n = | 10)

Drugs Frequency (%)
ACEls 41 (37.3%)
ARBs 44 (40%)
ARNi 9 (8.2%)
BBs 103 (93.6%)
Spironolactone 64 (58.2%)
Ivabradine 1 (0.9%)
Furosemide 83 (75.5%)
Non-HF drugs 86 (78.2%)

Abbreviations: ACEls, angiotensin converting enzyme inhibitors; ARBs, angioten-
sin receptor blockers; ARNi, angiotensin receptor-neprilysin inhibitors; BBs, beta
blockers; HF, heart failure.

target or maximal tolerated doses of BBs (8.6% vs 66.1%;
P =0.001). Furthermore, the mean dose of Bisoprolol was
also significantly increased at the final visit of patients. In

the same mode, the clinical pharmacist significantly
increased the target doses of spironolactone (11% vs
49%; P = 0.001) as presented in (Table 3).

At the end of the follow-up, among Sudanese patients
with HFTEF, the up-titration was significantly associated with
improvement of most clinical such as: EF, weight, NYHA
class. On the other hand, nonsignificant changes were occur-
ring in laboratory parameters as shown in Table 4. On the
other hand, the clinical data and laboratory characteristics
baseline and after 6 months for patients on maximal tolerated
HF medications doses were presented (Tables 5 and 6).
Throughout the study, we failed to increase doses of HF
medications to the target or maximal tolerated level due to
different reasons. For instance, rapid increases in K and Sr.cr
were the most common barriers to up-titrating the ACEIs (6
patients), ARBs (1 patient), and four patients using ARNi

Table 3 Target Doses Achievement Before and After Clinical Pharmacist Intervention

Drugs Group Number of Patients Number of Patients Achieved P value
Using Drugs Target Doses (%)

ACEls Before intervention 41 0 (0%) 0.001
After Intervention 53 41 (77.4%)

ARBs Before intervention 44 3 (6.8%) 0.001
After Intervention 48 41 (85.4%)

ARNi Before intervention 9 0 (0%) 0.031
After Intervention 9 5 (55.6%)

BBs Before intervention 103 9 (8.6%) 0.001
After Intervention 109 72 (66.1%)

Spironolactone Before intervention 64 7 (11%) 0.001
After Intervention 85 42 (49%)

Initial Dose Final Dose P value
Mean * SD (mg) Mean £ SD (mg)

ACEls

Lisinopril 5.96 + 4.85 31.77 £ 10.15 0.001

Ramipril 333+ 122 9.31 £ 1.75 0.001

ARBs

Valsartan 80 + 0.0 146.67 * 31.14 0.001

Candesartan 11.04 + 835 29.56 + 6.29 0.001

ARNi

Sacubitril/Valsartan 66.67 + 25 155.56 + 52.7 0.001

BBs

Bisoprolol 4.18 £ 2.19 8.18 £ 2.59 0.001

Carvedilol 10.42 £ 3.6l 35.42 + 2526 0.184

Spironolactone 27.5+7.6 37.5%12.6 0.001

Abbreviations: SD, standard deviation; ACEls, angiotensin converting enzyme inhibitors; ARBs, angiotensin receptor blockers; ARNi, angiotensin receptor-neprilysin

inhibitors; BBs, beta blockers.
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Table 4 Comparison of Clinical, Laboratory Characteristics Before and After Pharmacist Intervention
Characteristics Before Intervention After Intervention P value
Mean = SD Mean * SD
EF 309+£72 355+ 104 0.001
HR (bpm) 73.7 £ 102 643 £ 6.6 0.001
SBP (mm Hg) 120.4 + 20 1104 + 15.3 0.001
DBP (mm Hg) 762 %99 69.9 £ 7.1 0.001
K (mmol/l) 39+£05 4205 0.001
Urea (mmol/l) 357 £222 33.0 £ 139 0.133
Scr (mg/dl) 1.055 + 0.4 09+03 0.013
Weight (kg) 7.7+ 137 70.8+ 13 0.002
Na (mmol/l) 135.6 £ 3.5 1354 +29 0.65
NYHA Class Before Intervention After Intervention P value
Number of Patients (%) Number of Patients (%)
| 0 (0%) 71 (64.5%) 0.001
1l 65 (59.1%) 33 (30%)
1] 42 (38.2%) 6 (5.5%)
v 3 (2.7%) 0 (0%)

Abbreviations: SD, standard deviation; EF, ejection fraction; HR, heart rate; SBP, systolic blood pressure; DBP, diastolic blood pressure; K, serum potassium; Scr, serum

creatinine; Na, serum sodium; NYHA, New York Heart Association.

Table 5 Comparison of Clinical, Laboratory Characteristics Before and After Pharmacist Intervention for Patients on Maximum

Tolerated Doses of ACEIs*/ARBs**/ARNi*** (n = 22)

Characteristics Before Intervention After Intervention P value
Mean t SD Mean + SD

EF 285+ 85 293 +95 0.237

HR (bpm) 75.1 £ 13. 63.05 + 8.4 0.001

SBP (mm Hg) I16.1 £+ 20.1 1034 £ 11.6 0.001

DBP (mm Hg) 729 + 10.2 67.9 +7.03 0.006

K (mmol/l) 39+06 42+05 0.029

Urea (mmol/l) 37.6 £ 145 336115 0.104

Scr (mg/dl) .13 +0.38 1.04 £ 0.25 0.013

Weight (kg) 714+ 124 712+ 11.2 0.747

Na (mmol/l) 136.2 + 3.6 1348 £ 3.5 0.088

NYHA Class Before Intervention After Intervention P value

Number of Patients (%) Number of Patients (%)

| 0 (0%) 9 (45.5%) 0.002

1l 13 (59.1%) 10 (40.9%)

LI} 9 (40.9%) 3 (13.6%)

v 0 (0%) 0 (0%)
Notes: *Angiotensin converting enzyme inhibitors (ACEls) distributed as Lisinopril 20 mg= 7 patients, Ramipril 10 mg= 5 patients, **Angiotensin receptor blockers (ARBs)
distributed as Valsartan 80mg= 2, Candesartan 8mg= |. Candesartan |6mg= 3 patients. ***Angiotensin receptor-neprilysin inhibitors (ARNi) Sacubitril/Valsartan 100= 4
patients.

Abbreviations: SD, standard deviation; EF, ejection fraction; HR, heart rate; SBP, systolic blood pressure. DBP; diastolic blood pressure; K, serum potassium; Scr, serum
creatinine; Na, serum sodium; NYHA, New York Heart Association.

reported hypotensive effect with doses increment, and they =~ with dose increment), we failed to titrate the doses to ten
refused the up-titration. Likewise, because of bradycardia  patients using bisoprolol 2.5mg once daily and one patient on
(HR less 55 Bpm) and fatigue (patients experienced mainly  carvedilol 6.25mg twice daily.
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Table 6 Comparison of Clinical, Laboratory Characteristics Before and After Pharmacist Intervention for Patients on Maximum

Tolerated Doses of BBs* (n = 27)

Characteristics Before Intervention After Intervention P value
Mean * SD Mean * SD

EF 30+ 8.6 308 +£9.7 0.288

HR (bpm) 746 £ 10.3 61.7+72 0.001

SBP (mm Hg) 118.7 + 18.7 110.7 £ 19.5 0.002

DBP (mm Hg) 739 +£9.5 67.8 £ 6.1 0.000

K (mmol/l) 4+06 4305 0.017

Urea (mmol/l) 35.8 £ 25.1 333178 0.556

Scr (mg/dl) 1.06 + 0.5 I.1 +£047 0.113

Weight (kg) 71£ 109 71.1% 1022 0761

Na (mmol/l) 1354 £ 3.9 1343 +£3 0.188

NYHA Class Before Intervention After Intervention P value
Number of Patients (%) Number of Patients (%)

| 0 (0%) 11 (40.7%) 0.001

] 16 (59.3%) 12 (44.4%)

1} Il (40.7%) 4 (14.8%)

v 0 (0%) 0 (0%)

Note: *Beta blockers (BBs), all Patients were on Bisoprolol 5 mg.

Abbreviations: SD, standard deviation; EF, ejection fraction; HR, heart rate; SBP, systolic blood pressure; DBP, diastolic blood pressure; K, serum potassium; Scr, serum

creatinine; Na, serum sodium; NYHA, New York Heart Association.

Discussion

We report the first experience in an MD HF clinic in Sudan
and the first utilization of clinical pharmacy services in HF
patients. The establishment of this clinic helps to serve
patients with HFrEF in specialized mode, promotes the
concept of MD team, optimizes patients, medications,
share features and characteristics of Sudanese patients
with HF, and act as a nucleus for a more advanced HF
program in Sudan. Our findings highlight the role of
clinical pharmacist intervention in achieving the target
dose for key therapeutic agents and improving the clinical
outcomes for HFTEF patients.

Our results showed that 110 HFrEF patients were
included in this study, the mean age of them was 55.8
+12.6 years, which coincided with what was reported in
Sudan.” Both findings were similar to data from SSA,
which revealed that HF is a disease of young and middle
age.'” Nonetheless, the mean age is about 8 years younger
than patients in studies reported from developed
countries.'® This might be due to the younger population
structure in Sudan.'® Etiologically, the major causes of HF
were cardiomyopathy and CAD, which are in line with
a report about the most prevalent causes of HF in Sudan.?
Moreover, CAD was found to be the second HF etiology,
which might be due to referral bias, as patients with CAD

would traditionally refer to Ahmed Gasim hospital known
for caring for patients with ischemic heart disease rather
than the general hospital where a hypertensive heart dis-
ease might be expected to be more prevalent.

The study indicated a satisfactory class adherence to
ACEIs/ARBs/ARNi, BBs, and MRAs for HFrEF and con-
sistent with previous studies in Sudan and SSA and in Gulf
DYSPNEA registry.”?'#* Among studied patients, 86%,
93.6%, and 58.2% were prescribed ACEIs/ARBs/ARN],
BBs, and MRAs
Unfortunately, the international registries and our study

therapy, respectively (Table 2).
described good adherence to evidence-based medications
also reported use of suboptimal doses, as most patients
were not prescribed guideline-recommended target doses
of these medications.?***

Clinical pharmacists in HF management have many
roles in different settings and through diverse approaches.
They can work in inpatients or outpatient’s settings, as
independent health-care providers or as a part of MD
team. This is the first study evaluating the role of clinical
pharmacist in outpatient settings in Sudan, in which clin-
ical pharmacist interact face to face with HF patients in the
HF clinic.

The addition of clinical pharmacists to the HF team
was earlier reported in the Pharmacist in Heart Failure
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Assessment Recommendation and Monitoring (PHARM)
study.25 In which a pharmacist performed medication eva-
luations, provided patient education, and made medication
recommendations to a physician. Findings showed that
clinically this led to a decrease in all-cause mortality and
HF events and an increase in ACEIs doses. Similarly,
collaborative work between pharmacists and physicians
in optimization of HF therapy was reported in Heart
Failure and Optimal Outcomes from Pharmacy Study
(HOOPS). The pharmacist recommendation led to an
increase in the prescription of ACEIs or ARBs, and those
who achieved the target doses of ACEIs or ARBs were
statistically increased. On the other hand, although the
number of patients using BBs increased, those who
achieved the target doses did not show statistical
significance.?®

PHARM, HOOPS and our study share some similari-
ties and differences. In all studies’ patients were stable and
include pharmacists-physician collaboration approach.
Moreover, in HOOPS pharmacist initiated, discontinued,
and modified medications to optimize HF medication
therapy with physician agreement. However, in our
study, the pharmacist followed a predefined protocol, and
there was no need for another agreement or rejection of
the physician. Additionally, nonspecialized pharmacists in
the HOOPS followed the patient for only three or four
visits, regardless of whether the patient achieved target
doses or not. While, in our study, a clinical pharmacist
with two years’ experience in cardiology followed HF
patients until they achieved target doses or maximum
tolerated doses of medications. Furthermore, our results
found that pharmacists significantly increased the percen-
tage of patients at target doses of ACEIs/ARBs or ARNi
and BBs.

Our findings were similar to another two retrospective
studies, in which pharmacist-led HF medication titration
increased the percentage of patients achieving optimal
doses of ACEIs/ARBs and BBs.'""!® However, the current
study has noteworthy differences, it is an interventional
study and evaluated the clinical pharmacist’s role as part
of the MD team. Moreover, the study included the up-
titration of ARN|, although it was utilized at a low percen-
tage (8.2%), this might be due to a very high cost of the
drug as well as being out of governmental and private
insurance coverage.

Our study faced many challenges. Firstly, lower rate
of referral to the MD clinic. Secondly, bad perception of
Sudanese patients towards high doses of medications;

they thought that dose increments meant their HF condi-
tion was getting worse. Thirdly, shortage, unavailability
of some medications, and high cost of HF drugs in Sudan.
On the other hand, many limitations were also present; 1)
it was nonrandomized, 2) a single-center study; and
hence, it lacks the national representation of other
patients treated in other cardiac hospitals in Sudan, 3)
the study did not evaluate the mortality and different
forms of hospitalization as 30 days or 6 months read-
mission which are directly correlated to HF mortality and
increasing cost, 4) the reasons and barriers for lack of up-
titration to the target doses at baseline were not assessed.
Although we noticed that physiological limitations as
symptomatic hypotension and fatigue did not signifi-
cantly prevent the titration to the target doses, this
might explain that Sudanese patients with HF in the
present study were young and had fewer comorbidities.
Thus, future studies with a more robust study design,
multicenter, larger sample size, evaluating HF clinical
outcomes are really needed. Despite all these challenges
and limitations, our findings are interesting as they high-
lighted the successful expanded role of clinical pharma-
cists in managing HF patients in specialized mode. These
encouraging results associated with this HF clinic could
be duplicated in other cardiac centers in Sudan and
African countries.

Conclusion

As a part of the MD team in the outpatient HF clinic, the
clinical pharmacists increased the percentage of HFrEF
patients achieving the target of key therapeutic agents
and improving clinical and some laboratory parameters.
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