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Abstract

Antihypertensive therapy used in patients with End-Stage Renal Disease undergoing hemodialysis is
objected to decrease mortality related to ESRD complications. Nonadherence to antihypertensive therapy
can lead to uncontrolled blood pressure. This study aims to determine the level of adherence to
antihypertensive drugs and its correlation to blood pressure control in ESRD patients undergoing
hemodialysis. It was an observational analytic study based on the cross-sectional method. Sixty person
subjects were involved using the quota sampling technique. The level of adherence was examined using the
Modified Morisky Scale questionnaire. Blood pressure data were obtained from mean values of respectively
pre, during, and post-hemodialysis blood pressure within four hemodialysis visitations. The data was
examined bivariately using the Chi-square test with a 95% confidence interval. The results show most
patients have high level of adherence to antihypertensive treatments (55%) yet have uncontrolled levels of
blood pressure (95%). The Chi-square analysis found there is no significant relationship between the level
of adherence to antihypertensive therapy and the average blood pressure level of ESRD patients who
undergo hemodialysis (p-value 0,301). This finding suggests a consideration in monitoring the effectivity
of hypertension management that adherence is not a single significant factor affecting the successfulness
of medication.
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INTRODUCTION

End-Stage Renal Disease (ESRD) is
one of the major global health problems
because of its significance in terms of
prevalence and socioeconomic burden.
ESRD which requires definitive therapy in
the form of kidney replacement therapy
(kidney transplantation or dialysis
therapy) is the final manifestation of the
progression of Chronic Kidney Disease
(CKD). Based on the Global Burden of
Disease Study in 2015, CKD was ranked
19th as the highest cause of death in 2013
and the number of deaths in the world
caused by CKD reached 956,200 people
(Naghavi et al, 2015).

Indonesia is one of the countries
with a fairly high incidence of CKD, even
kidney disease care is the second-largest
financing provider from BPJS for health,
which reached 2.68 trillion rupiahs in
2015 (Kemenkes RI, 2017). The results of
the 2018 Basic Health Research
(Riskesdas) show that the incidence of
CKD in Indonesia in 2013 was 0.2% and
increased in 2018 by 0.38%. Aceh is the
province with the second-highest
prevalence of 0.4% after Central Sulawesi
at 0.5% (Riskesdas, 2018).

Hypertension is the main cause of
CKD and is closely related to CKD forming
a dangerous reciprocal cycle. Chronic

hypertension can cause damage to the

kidneys and vice versa CKD can also cause
hypertension. Data sourced from the 10th
Report of the Indonesian Renal Registry
shows that 90% of patients undergoing
hemodialysis are CKD patients who have
fallen to the ESRD stage. As many as 36%
of CKD patients undergoing hemodialysis
are caused by hypertension and 51% of
CKD patients suffer from hypertension as
a complication of CKD (PERNEFRI, 2017).
Initial data obtained from RSUD dr.
Zainoel Abidin Banda Aceh in July to
September 2018 found 80% of ESRD

patients undergoing hemodialysis
received antihypertensive drug
prescriptions.

Intensive blood pressure control is
the main treatment strategy to slow the
progression of CKD while preventing
morbidity and mortality in ESRD patients.
Although efforts have been made to
significantly increase awareness and
treatment of hypertension, there are still
30-60%  of have

patients  who

uncontrolled hypertension. Non-
adherence to the use of antihypertensive
drugs is the most common cause in
patients with uncontrolled blood pressure
(Louise et al, 2013). Research conducted
at the Cincinnati Veterans Affairs Health
Center in the United States showed that
33% of CKD patients had low adherence to

antihypertensive drug use and that
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adherence worsened with a decline in
kidney function. The risk of uncontrolled
hypertension was 23% greater in patients
with low adherence (KE et al, 2010).
Research  conducted in German
nephrology care showed that 50.7% of
hypertensive patients with CKD had
uncontrolled blood pressure (Schneider et
al, 2018). Evaluation of the level of
adherence to the use of antihypertensive
drugs carried out at the Research General
Hospital (RSUP) of Hasanuddin University
in Makassar showed that generally the
level of compliance of CKD patients
undergoing hemodialysis was classified as
a moderate level of compliance with high
knowledge but the low motivation of
37.78% (Fajriansyah & Nisa, 2018).

In Aceh Province, there is no study
evaluating the level of adherence to
antihypertensive drug wuse in ESRD
patients. In fact, it is very necessary to
evaluate if the level of adherence of anti-
hypertensive drugs is a significant factor
that determines the control of blood
pressure, especially in ESRD patients
undergoing hemodialysis. Adherence
level is frequently assumed as significant
factor that influence the successfulness of
hypertension theraphy. The finding of this
study is aimed to contribute to the
assessment

system  of  theraphy

effectiveness in ESRD patients undergoing
hemodialysis, spesifically for the purpose

of their blood pressure control.

MATERIALS AND METHODS
Tools and Materials

This study had been ethically
approved by Health Research Ethics
Committee, Faculty of Medicine,
Universitas Syiah Kuala, with the issued
Letter 56/EA/FK-

RSUDZA/2019. In this study, several

Number:

instruments were used, namely the

Modified = Morisky  Scale (MMS)

questionnaire to assess patient

compliance in the wuse of anti
hypertensive drugs; the Case
Management  Adherence  Guideline

(CMAG) algorithm to examine the data
obtained from the MMS questionnaire;
and patient blood pressure measurement
data obtained through the patient's
medical record.
Research Path

This study is a cross-sectional study
conducted at the  Hemodialysis
Installation and Pharmacy Installation at
the dr. Zainoel Abidin Banda Aceh. Data
collection was carried out during April
2019 using a sampling technique in the

form of quota sampling. During this time

we collected all patients undergoing
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routine hemodialysis (2 times per week)
and included all those who met the
inclusion criteria that had been set.

The inclusion criteria in question are:

- Outpatient (regular) at the Dialysis
Installation of RSUD dr. Zainoel Abidin
Banda Aceh.

- Stage 5 CKD patients undergoing
routine hemodialysis (2 times per
week for at least 2 months).

- Patients who are taking
antihypertensive drugs.

- Patients who complete blood pressure
data pre-hemodialysis, intradialytic,
and post-hemodialysis.

- The patient over 18 years old.

- Patients who are willing to be
respondents.

While the exclusion criteria were
patients with Acute Kidney Injury (AKI)
stage 3 who underwent routine
hemodialysis at the Dialysis Installation
of RSUD dr. Zainoel Abidin Banda Aceh.
From the sampling process, obtained as
many as 60 patients who deserve to be
included as samples in this study.

In this study, sociodemographic
data of patients were also collected
consisting of gender, age, education,
occupation, duration of hemodialysis, the
presence or absence of comorbidities, the
number of types of antihypertensive

drugs used so far, and the use or absence

of other drugs. which can increase blood
pressure. The level of patient compliance
was measured using the MMS
questionnaire through guided interviews.
The results of the questionnaire
assessment were then reviewed using the
CMAG algorithm. The patient's blood
pressure data were obtained from the
patient's  medical record  during
hemodialysis. The blood pressure in
question is the patient's blood pressure
measured by the installation officer for
two weeks (four times hemodialysis).
Blood pressure taken was pre-, intra-, and
post-hemodialysis blood pressure. The
results of the determination of blood
pressure are divided into 2 categories,
namely controlled and uncontrolled
blood pressure. Controlled blood
pressure when: (1) pre-hemodialysis <
140/90 mmHg,; (2) intra-dialysis <
135/85 mmHg; and (3) post-
hemodialysis 130/80 mmHg. Meanwhile,
blood pressure is not controlled if: (1)
pre-hemodialysis 140/90 mmHg; (2)
intra-dialysis 135/85 mmHg; and (3)
post-hemodialysis 130/80 mmHg.
Data analysis

Sociodemographic data of
respondents were analyzed univariately
and presented in the form of percentage
tables. Data analysis of pre-hemodialysis,

intradialytic, and post-hemodialysis blood
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pressure was first tested for normality of
the data. If the blood pressure data is
normally distributed then it is analyzed
using the average value (mean), while the

data is not normally distributed then it is

analyzed using the median value.
Calculation of blood pressure pre-
hemodialysis, intradialyticc and post-

hemodialysis divided into systolic and

diastolic blood pressure. Data on the level

of adherence to the use of antihypertensive

drugs and the blood pressure of

respondents were analyzed bivariate.
Bivariate analysis in this study was

performed using the Chi-square test.

RESULTS AND DISCUSSION

The sociodemographic characteristics
of the respondents can be seen in the

following table.

Table 1. Sociodemographic characteristics of respondents (n = 60)

Variable Frequency Percentage
Gender

Male 36 60
Female 24 40
Age (years)

26-35 3 5
36-45 14 23,33
46-55 17 28,33
56-65 21 35
>65 5 8,33
Education

Primary 12 20
Secondary 29 48,33
Advanced 19 31,67
Occupation

Civil-servant 11 18,33
Private 7 11,67
Enterpreneur 12 20
Farmer/ labor 5 8,33
Pensionary 4 6,67
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Jobless 2 3,33
Housewife 19 31,67
Duration of
hemodialysis 9 15
< 8 months 51 85
> 8 months
Co-morbid
Present 25 41,67
None 35 58,33
Antihypertensive
drugs taken
Monotherapy 21 35
Combination therapy:
2 drugs 18 30
3 drugs 11 18,33
> 4 drugs 10 16,67

Other drugs use that possibly contribute to the increasing of blood

pressure
Present 9 15
None 51 85
Level of Compliance with Anti- two categories, namely the level of

hypertensive Medication

Assessment of adherence to the use
of antihypertensive drugs in this study
was determined based on filling out the
MMS questionnaire. Questions from the

MMS questionnaire were divided into

knowledge and motivation of the patient.
The distribution of respondents’ answers

MMS
in the

to each question on the
questionnaire can be seen

following figure.
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Figure 1. Distribution of respondents’ answers to each question on the MMSE questionnaire

Based on Figure 1, the problem found
in the category of patient motivation level
is that the patient has forgotten to take
antihypertensive medication (48.33%).
The problem for the category of knowledge
level is that patients have stopped taking
antihypertensive drugs if they feel that the
patient's body condition is getting better
(41.67%). Most patients try to regularly
take antihypertensive drugs (78.33%),
although there are patients who have
forgotten to take antihypertensive drugs
with a frequency of one or two incidents
accidentally due to missed medication time
or patients who have stopped taking
medication if their body condition getting
better, but they realize that their blood
pressure will increase if they do not take
antihypertensive drugs so that for the next
treatment they try to regularly take

antihypertensive drugs.

Assessment of adherence to the use of
antihypertensive drugs based on high or
low levels of patient knowledge and
motivation was assessed using the CMAG
algorithm which was grouped into 4
quadrants. The four

quadrants are

quadrant [ (low knowledge and low
motivation), quadrant II (low knowledge
and high motivation), quadrant III (high
knowledge and low motivation), and
quadrant IV (high knowledge and high
motivation). The level of compliance is
divided into 3 based on 4 quadrants,
namely low level of compliance (quadrant
[), moderate level of compliance (quadrant
II and III), and high level of compliance
(quadrant IV). The description of the level
of adherence to the use of antihypertensive
drugs in

CKD patients undergoing

hemodialysis can be seen in Table 2.
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Table 2. The level of adherence to the use of antihypertensive drugs

Quadran n-Respondent number (%) Level of adherence n-Respondent number (%)
I 7 (11,67) Lower 7 (11,67)
II 8(13,33) 20 (33,33)
Moderate
111 12 (20)
I\Y% 33 (55) Higher 33 (55)
Total 60 (100) Total 60 (100)

Based on Table 2, the results show
that most of the respondents are at a high
level of adherence to using
antihypertensive drugs (55%), namely
those who have a high level of knowledge
and motivation.

Respondent's Blood Pressure

Blood pressure data were collected 4
times while patients were undergoing
hemodialysis, referring to the study of
Agarwal et al, (2008). The respondents

underwent routine hemodialysis 2 times a

week at the Dialysis Installation of RSUD
dr. Zainoel Abidin. The calculation of the
blood pressure value in this study uses the
average value because the blood pressure
value data is normally distributed. Pre and
post-hemodialysis blood pressure are said
as controlled if their value are < 140/90
mmHg and < 130/80 mmHg, respectively.
Intra-hemodialysis blood pressure is said
as controlled if its value is < 135/85 mmHg

during the day (Stern et al, 2014).

100

90

80
70

60
50

Percentage

40
30

20 ~

10 -

0 -

HD

Pre-HD During- Post-HD

Blood pressure

H Controlled

B Uncontrolled

Figure 2. Distribution of patients with controlled and uncontrolled blood pressure based on blood
pressure pre, during, and post hemodialysis
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Based on Figure 2, the results show

that most of the respondents had

uncontrolled blood pressure for pre-

(78.33%),

(85%),
(95%).

intra-hemodialysis

hemodialysis intra-

hemodialysis and post-

hemodialysis Measurement of
blood pressure is
carried out every hour during the
hemodialysis process which lasts 4-5
hours and post-hemodialysis blood
pressure measurements are carried out
approximately 1 hour after completion of
the hemodialysis process. Increased blood
pressure that occurs during and after
hemodialysis is common in ESRD patients
undergoing hemodialysis. This increase in
blood pressure is also known as
paradoxical hypertension. The increase in
blood pressure can be caused by the
ultrafiltration process which causes
antihypertensive drugs to be eliminated
during the hemodialysis process (Malliara,
2007).

The increase in blood pressure that
occurs during and after hemodialysis is
thought to be due to the elimination of
antihypertensive drugs during the
hemodialysis process. However, not all

antihypertensive drugs can be eliminated

during the hemodialysis  process.
Antihypertensive drugs that can be
eliminated during the hemodialysis

process are atenolol and nadolol which are

classified as  -blockers and all
antihypertensive drugs that are classified
as Angiotensin Converting Enzyme-
Inhibitors (ACE-I) except fosinopril, while
antihypertensive drugs are classified as
Calcium Channel Blockers (CCB) and
Angiotensin Receptor blockers (ARBs) are
not eliminated during the hemodialysis
process (Georgianos & Agarwal, 2016).
Based on this study, all patients used
antihypertensive drugs that were not
eliminated during the hemodialysis
process. In addition, an increase in blood
pressure may occur due to many factors
that can cause an increase in cardiac
output and vascular resistance in ESRD
patients undergoing hemodialysis
(Bucharles et al, 2019).

Blood pressure is said as controlled if
the average value of each pre, during, and
post-hemodialysis blood pressure for 4
times hemodialysis is included in the
controlled category and blood pressure is
said to be uncontrolled if the average value
of each pre-hemodialysis blood pressure,
during, and post-hemodialysis for 4 times
hemodialysis are included in the
uncontrolled category. The description of
controlled and uncontrolled blood pressure
in CKD patients undergoing hemodialysis

can be seen in Table 3.
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Table 3. Controlled and uncontrolled blood pressure

Blood pressure Frequency Percentage
Controlled 3 5
Uncontrolled 57 95
Total 60 100

Based on Table 3, the results show

that most of the respondents had

uncontrolled blood pressure (95%) and
only a few patients had controlled blood
(5%).

determination of blood pressure may be

pressure Limitations of the

influenced by several factors that affect the
measurement results. Factors that can
affect are the white-coat effect, anxiety
when inserting the wrong needle into an
fluctuations in

arteriovenous fistula,

volume status, and limited time for

relaxation  (anxiety = when  starting

hemodialysis) so that blood pressure

measurements become inaccurate

(Bucharles et al, 2019).

The relationship between the level of

adherence to the wuse of anti-
hypertensive drugs and the patient's
blood pressure

The relationship between the level of
adherence to the use of antihypertensive
drugs and the blood pressure of ESRD
patients undergoing hemodialysis can be

seen in Table 4.

Table 4. The relationship between the level of adherence to the use of antihypertensives with the
blood pressure of ESRD patients undergoing hemodialysis

Blood pressure

Adherence Total Pvalue
n-Controlled (%) n-Uncontrolled (%)
Higher 2 (3,33) 31 (51,67) 33 (55)
Moderate 0(0) 20 (33,33) 20 (33,33)
0,301
Lower 1(1,67) 6 (10) 7 (11,67)
Total 3(5) 57 (95) 60 (100)
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As many as 15% of respondents from
this study used EPO to treat anemia. An
increase in blood pressure can be induced
by the use of EPO caused by an increase in
endothelin-1 concentration, a
vasoconstrictive response to endothelin-1,
an increase in blood viscosity, and
peripheral vascular resistance (Sarafidis et
al, 2017). This study did not evaluate the
use of EPO on the blood pressure of CKD
patients undergoing hemodialysis.

The majority of ESRD patients
undergoing hemodialysis at the Dialysis

Installation of RSUD dr. Zainoel Abidin

received 65% antihypertensive drug
combination therapy. The use of
combination therapy with

antihypertensive drugs is recommended in
the Joint National Committee 8 (JNC 8) and
European Society of Hypertension and
European Society of Cardiology (ESH/ESC)
guidelines for patients with systolic
pressure above 20 mmHg and diastolic
pressure above 10 mmHg or more above
the blood pressure target and patients who
have a risk of cardiovascular disease in
order to achieve the blood pressure target.
Although they have received combination
therapy with antihypertensive drugs, the
majority of ESRD patients undergoing
hemodialysis at the Dialysis Installation of
RSUD dr. Abidin has

Zainoel still

uncontrolled blood pressure.

This study did not evaluate the

appropriateness of the use of
antihypertensive drugs so that it is not
known whether the antihypertensive
drugs chosen as antihypertensive therapy
in the respondents were appropriate or
not. The selection of the right
antihypertensive drug regimen is very
necessary to be able to control the patient's
blood pressure by considering during and
interdialytic pharmacokinetics,
cardioprotective properties, tolerability,
and side effects profiles and comorbidities
of each patient (Georgianos & Agarwal,
2016).
Hypertension in ESRD patients
undergoing hemodialysis is associated
with the risk of cardiovascular disease so
that it is not enough just to use
antihypertensive drugs, but other drugs
are also needed. CKD patients undergoing
hemodialysis are generally prescribed
other drugs such as phosphate binders,
calcimimetics, erythropoiesis stimulants,
iron supplements, and other medications
to treat the patient's comorbidities
(Mechta Nielsen et al, 2018). The use of
other drugs is required to manage many of
the secondary symptoms of comorbidities
in ESRD patients during hemodialysis
treatment. This study did not evaluate the
appropriateness of the use of other drugs

received by the patient.
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Non-pharmacological management
of hypertension also needs to be done in
ESRD patients undergoing hemodialysis to
be able to control blood pressure by
limiting salt and fluid consumption. As
previously  mentioned that excess
extracellular fluid (volume overload) in
patients can cause an increase in blood
pressure. Excessive salt consumption can
stimulate osmotic thirst and drinking
water causes the body's fluid volume to
increase. Therefore, if the restriction of salt
consumption is achieved, excess fluid can
be minimized (Taniyama, 2016). Based on
KDIGO, ESRD patients

should

undergoing

hemodialysis limit salt
consumption to less than 5-6 g/day and the
increase in fluid volume is monitored
based on body weight, i.e. interdialytic
weight gain should not exceed 0.8 kg/day.
This study also did not evaluate the
restriction of salt and fluid intake in
patients (Eknoyan et al, 2013).

There was no relationship between
the level of adherence to the use of
antihypertensive drugs and the blood
pressure of CKD patients undergoing
hemodialysis. This is due to the many
causes (multifactorial causes) that can
cause blood pressure to become
uncontrolled such as volume overload,

arterial stiffness, endothelial dysfunction,

use of EPO, and other causes as well as
stress due to feelings of anxiety about
hemodialysis which is carried out in the
long term and must spend a long time.
Time to do regular hemodialysis every
week can also trigger an increase in blood
pressure. Adherence to the use of
antihypertensive drugs certainly cannot be
ignored because the use of
antihypertensive drugs is necessary in the
management of hypertension in CKD
patients undergoing hemodialysis and
their effective use must be maintained
indefinitely to reduce the risk of other
cardiovascular disease complications.
With the asymptomatic nature of the
hypertensive disease and the unlimited
duration of treatment, adherence to
antihypertensive drug use remains a
challenge in patients with this medical
condition (Asgedom et al, 2018).
Therefore, the role of health workers,
especially pharmacists, is needed in

intervening in the use of antihypertensive

drugs in ESRD patients undergoing
hemodialysis.
CONCLUSION

The majority of ESRD patients

undergoing hemodialysis at the Dialysis
Installation of RSUD dr. Zainoel Abidin

Banda Aceh has a high level of adherence in
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using antihypertensive drugs, but no

significant relationship was found between
the level of adherence to the use of
antihypertensive drugs and the control of
the patient's blood pressure. This finding
should be a consideration in monitoring the
effectivity of hypertension management
that adherence is not a single significant

factor affecting the successfullness of

medication. There are a number of other
factors that play role in blood pressure

control that need to be assessed in patients.
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