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Cardiac problems are the foremost reason for morbidity and mortality in patients with end-stage
renal disease caused by hemodialysis. Many of these patients suffer from increased blood pressure, and
acceptable control of blood pressure is a task in these patients because of multifactorial etiology. The
present study aims to find out the best possible drug or combination of drugs that can better control
blood pressure and improve the quality of life of these patients. It is a multi-centered retrospective
study design it was accessed in the patients who visited the Haemodialysis unit of Nephrology unit of
Mahatma Gandhi Memorial Hospital, Warangal and Vishwas Super Speciality Hospital, Hanamkonda.
The collected data related to demographic characteristics, comorbidities, clinical pathology parameters,
current therapy of antihypertensive drugs and blood pressure control (pre-dialysis and post-dialysis)
were noted and analysed. 56.60 % of patients on hemodialysis who are suffering from hypertension
with the age group of 41-60 y (46.47 %) majority of the population was illiterates with a count of 210
(37.97 %) and business people were of 196 (35.44 %). A combination of amlodipine with metaprolol
most frequently prescribed agents (31.82 %), it was significantly (p<0.0001) reducing the systolic blood
pressure and diastolic blood pressure in intra (142.80+14.49; 75.13+7.56), post-dialysis (122.29+10.81;
67.91+7.64) respectively compared with pre-dialysis (161.72+14.78; 81.66+.6.99). The mean intradialytic
weight gain was 2.65 kg. In post dialysis treatment, the greatest mean (95 % confidence interval) changes
in creatinine (p<0.0353), albumin (p<0.0001), Kt/v (p<0.0001 and mean arterial pressure reduced
(p<0.0001) in post-dialysis compared to pre-dialysis respectively. The combination of amlodipine with
metaprolol frequently prescribed medication provides adequate blood pressure control in all phases of

dialysis with the least intra-dialysis complication.
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Hypertension is the most common comorbidity
condition in hemodialysis patients and is usually
tough to control. Since the high cardiovascular
burden in hemodialysis patients, blood pressure
control is crucial to recouping the outcomes.
Pathophysiology of hypertension in End-Stage Renal
Disease (ESRD) is intricate, multifactorial and poses
diverse treatment challenges. Adequate control of
blood pressure in different stages of dialysis and is
difficult with conventional hemodialysis alone but
is essential to improve cardiovascular outcomes!'!.
However, several anti-hypertensive medications are
used for patients to manage appropriately.

Pre-Dialysis (PD) hypertension is defined as
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a creatinine clearance of <15-20 ml/min, the
decline in renal function with an expected start of
dialysis within 6-12 mo and 1 w Systolic Blood
Pressure (SBP) measurements >150 mm of Hg or
Diastolic Blood Pressure (DBP) >85 mm of Hg!**l.
Intradialytic Hypertension (ID-HTN) was defined as
the rise in mean arterial pressure >15 mm Hg within
or immediately post-dialysis. Post dialysis (PD) is
defined after a 44 h intradialytic ambulatory BP of
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>135/85 mm of Hg. Besides, it is common practice to
withhold anti-hypertensive before dialysis routinely
in patients may worsen intradialytic blood pressure
control and increase the prevalence of euvolemic
ID-HTN. It may also increase the risk of cardiac
arrhythmias and further compromise hemodynamic
stability during dialysis>*¢. In such situations,
the pre-dialysis administration of antihypertensive
is appropriate and necessary, and drug choice
should be based on the patient's comorbidities,
pharmacokinetics and dialyzability!”!. First-line
interventions for blood pressure control should focus
on sodium restriction, adequate sodium removal
during hemodialysis, and attaining an adequate dry
weight. Despite these interventions, adequate blood
pressure control with thrice-weekly hemodialysis
typically requires the addition of pharmacologic
agents.

Some studies revealed the first-line anti-hypertensive
agents based on their safety profile and benefit
as angiotensin-converting enzyme inhibitors and
angiotensin receptor blockers!!. B-blockers and
combined o- and B-blockers should also be used in
patients with cardiovascular disease or congestive
heart failure and may improve outcomes in these
populations. Calcium channel blockers and direct
vasodilators are also effective for controlling blood
pressure. In patients who are non-compliant with
therapy, renally eliminated agents (such as lisinopril
and atenolol) can be given thrice weekly the following
hemodialysis. Newer antihypertensive agents, such
as direct renin inhibitors, may provide alternative
options to improve blood pressure but require testing
for efficacy and safety in hemodialysis patients!'*7..

MATERIALS AND METHODS
Study design and methodology:

It is a multi-centered retrospective study design,
which accessed the patients who visited the
Hemodialysis unit of Nephrology unit of Mahatma
Gandhi Medical (MGM) Hospital, Warangal, and
Vishwas Super Specialty Hospital, Hanamkonda.
The study protocol was done by the ideologies of
the Declaration of Helsinki and was approved by
the Ethics Committee of the VCOP.

Study population:

A total of 596 patients with renal failure patients
aged >18 y undergoing hemodialysis in the
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Nephrology Unit of MGM Hospital, Warangal, and
Vishwas Super Specialty Hospital, Hanamkonda
on a thrice weekly basis for at least 3 mo were
included in the present study. Patients were
excluded if they were on dialysis for <2 or >8 h,
if they received a renal transplant, or if their BP
measurement data were unavailable. Informed
consent was taken from all the patients. Overall,
553 hemodialysis patients participated in the study
based on our inclusion and exclusion criteria of the
protocol.

Collection of data:

Demographic characteristics (e.g., age, gender,
weight, body mass index, educational status,
and occupation type), comorbidities (diabetes,
hypertension, diabetic nephropathy, chronic
glomerulonephritis, polycystic kidney disease, and
toxic nephropathy), sodium, potassium, creatinine,
albumin, hemoglobin, Kt/V, body mass index,
mean arterial pressure and mean heart rate and a
complete list of medication obtained from study
centres.

Statistical analysis:

Descriptive statistics was used to generate results.
Data was analyzed by Graph Pad Prism version
5 using Paired t-test. The p-value (<0.05) was
considered statistically significant.

RESULTS AND DISCUSSION

The demographic and clinical characteristics
of the participants were shown in Table 1. For
this study, 596 patients were recruited. They
underwent hemodialysis in the dialysis unit of
MGM Hospital. During the treatment, 43 patients
were excluded from the study, whichever was
due to no sufficient data available or gone the
dialysis center when getting only limited dialysis
therapy (<1 mo). Overall, 553 hemodialysis
patients satisfied our inclusion standards and
were included in our statistical analysis (fig. 1).

From the selected patients, 353 (63.83 %) were
male, and 200 (36.16 %) were female, the greater
number of patients from the age group of 41-60
y (46.47 %) followed by the patient age group of
18-40 (28.93 %) and above 60 (24.59 %) were on
antihypertensive therapy, they had intermediate
210 (37.97 %) and mainly were business people
196 (35.44 %) (Table 1 and fig. 2-fig. 4).

May-June 2023



www.ijpsonline.com

Comorbidity conditions in patients of ESRD leading
to hemodialysis:

Hypertension is the top comorbidity condition
313 (56.60 %), followed by diabetes mellitus 142
(25.67 %) and diabetic nephropathy 47 (8.49 %)

(fig. 5).

Antihypertensive agents
hemodialysis:

prescribed pattern in

553 patients were included in the work, 313
(56.60 %) were hypertensive and prescribed anti-
hypertensivemedicine. Acombinationofamlodipine
with metaprolol most frequently prescribed agents
(31.82 %) followed by Amlodipine+Furosemide
(20.25 %) and amlodipine+carvedilol (17.17 %)

(fig. 6).
Efficacy of different antihypertensive drugs:

The selected patients on dialysis weekly thrice
and for the treatment of hypertension combination
is provided the average blood pressure control in
inter-dialysis and post dialysis. The combination
of amlodipine with metaprolol and significantly
(p<0.0001) reduce the SBP and DBP in inter

(154.20+13.42; 76.25+6.48),
(122.29+10.81; 67.91+7.64) respectively
compared with pre-dialysis (161.72+£14.78;
81.66+.6.99). The amlodipine increases the SBP
and DBP significantly in post-dialysis conditions,
but amlodipine with prazosin and telmisatran
in inter-dialysis blood pressure is not regulated
but significantly (p<0.0001) controlled in post-
dialysis conditions. Efficacy of antihypertensive
drugs in regulating post-dialysis blood pressure;
Amlodipine+Metoprolol>Amlodipine+
Furosemide>Telmisartan>Amlodipine+
Carvedilol>Amlodipine respectively (Table 2).

post-dialysis

Clinical and biochemical parameters:

The mean pre and post dialytic body weights were
62.81 and 60.16 kg respectively. The mean inter-
dialytic weight gain was 2.65 kg. In post dialysis
treatment the greatest mean (95 % confidence
interval) changes in creatinine (17.11 [1.195 to
33.03] pmol/l; p<0.0353), albumin (0.75 [0.680 to
0.819]g/1; p<0.0001), Kt/v (0.40[0.365 to 0.043];
p<0.0001) and mean arterial pressure reduced
(18.78 [17.49 to 20.07] mm of Hg; p<0.0001) in
post-dialysis compared to pre-dialysis respectively
(Table 3).

TABLE 1: DEMOGRAPHIC CHARACTERISTICS OF PARTICIPANTS

Variables Frequency N (%) Significance
Sex
Male 353(63.83)
Female 200(36.16)
p=0.008
Age
Male 52.25+12.67
Female 42.07+11.56
5
L Heamodialysis>3 months
J
\.
Himodialysis
patients(n=596)
e = .Y Ty
553 patients 43 patients |
were were
mcluded | excluded

Fig. 1: Study design and patient flow chart
May-June 2023 Indian Journal of Pharmaceutical Sciences 646
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Fig. 2: Age group distribution of the included population
Note: ( g ): 18-40; (Il ): 41-60 and ( I ): 60 above

Postgraduates 7 14.10%
Graduates & 1718.80%

Intermediate  F 116.27%
Secondary [ V37.97%
Up to primary [ U8.13%
[literate © 1 4.70%
0 50 100 150 200 250

Fig. 3: Educational status of the patients in the current study

Public servant Business Farmer

Fig. 4: Occupational status of the patients involved in the study
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Fig. 5: Comorbidity conditions along with ESRD
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Fig. 6: Prescription patterns of anti-hypertensive drugs for the ESRD patients

TABLE 2: EFFICACY OF DIFFERENT ANTIHYPERTENSIVE DRUGS

Pre-dialysis BP (mm of Hg) Intra- dialysis BP (mm of Hg) = Post-dialysis BP (mm of Hg)

Treatment Treatment
SBP DBP SBP DBP SBP DBP
Amd-+Fur 169.86+15.44 91.76+7.33 168.20+12.04 80.42+8.28  131.28+12.99%° 68.66+9.41*°  <0.0001
Amd+Met 161.72+14.78 81.66+.6.99 154.60+13.42 76.25+6.48  122.29+10.81%° 67.91+7.64*°  <0.0001
Amd+Card 158.70+13.46  76.59+4.95 155.66+12.76  75.42+5.82 135.40£1136%°  69.82+6.38*%  <0.0001
Amd 154.55£16.40 92.13+5.96 153.56+10.52  88.62+7.52  130.26+10, .31%5 72.44+4.64*°  <0.0001
Amd+Prz 158.22+14.82 89.43+6.04 157.66+10.52 85.60+5.16  129.55+10.21%% 65.91+5.92%%  <0.0001
Tlm 143.24+11.76  88.66+5.91 141.90+11.47  86.34+5.46 131.39£9.99¥°  80.89+5.28¥¢  <0.0001

Note: Amd: Amlodipine; Fur: Furosemide; Met: Metoprolol; Card: Carvedilol; Prz: Prazosin; Tlm: Telmisatran; ¥: Pre vs. Post and %: Intra

vs. Post
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TABLE 3: IN PRE AND POST DIALYSIS CHANGES WITH CLINICAL AND BIOCHEMICAL PARAMETERS

95 % confidence

Variables Pre-dialysis Post-dialysis p-Value intervals
Weight gain 62.81+12.50 60.16+11.00 0.0001 1.299 to 4.001
Sodium (mmol/1) 116.10+11.19 136.21:13.10 <0.0001 -21.51 to -18.71
Potassium (mmol/l) 5.02+0.61 5.28+0.68 <0.0001 -0.334 t0 0.185
Creatinine (umol/l) 856.92+134.10 839.81+142.52 0.0353* 1.195 to 33.03
Albumin (g/l) 4.31:0.52 3.56:0.67 <0.0001 0.680 to 0.819
Hemoglobin (g/dl) 8.35£1.32 12.74:1.16 <0.0001 -4.533 to -4.247
Kt/V 1.80:0.34 1.40:0.25 <0.0001 0.365 to 0.043
§1°2dy mass index, kg/ 20.67+4.24 21.80+4.01 <0.0001 -1.604 to -0.656
Tg;":;e”'al pressure 121.34£10.78 102.56+11.64 <0.0001 17.49 to 20.07
Mean heart rate (bpm) 75.00+5.02 86.30+6.83 <0.0001 -11.99 to -10.61

The majority of the patients of ESRD leading
to Hemodialysis suffer from hypertension.
Hypertension exists in up to 90 % of ESRD
patients unrelatedly to the pathogenesis of kidney
disease. Hypertension is acknowledged as a
significant adaptable cause for advancing Chronic
Kidney Disease (CKD) to ESRD and complete
cardiovascular morbidity and mortality. Clinical
guidelines-derived treatment objectives denote the
ethics of evidence-based treatments for dialysis
patients®],

The selection of a particular class of medications
should be individualized for each patient, a process
that involves considering comorbidities, blood
pressure response to dialysis, drug clearance with
dialysis, and side effect profile. As in the general
hypertensive population, compelling indications
may warrant the use of specific agents. As in
the general hypertensive population, compelling
indications may warrant the use of specific agents.
Angiotensin Converting Enzyme (ACE) inhibitors,
Angiotensin II Receptor Blockers (ARB) and
beta blockers likely confer the most cardio
protection, given effects on vascular stiffness and
cardiac remodelling. Thus, these medications are
reasonable first-line anti-hypertensive agents.
As cardiac conditions are frequent comorbidities
in dialysis patients, the use of these agents is
further bolstered. The presence of intradialytic
hypotension or hypertension may inform the
decision between use of ACE inhibitor or ARB.
Calcium Channel Blockers (CCBs) are effective

649 Indian Journal of Pharmaceutical Sciences

add-on medications!'%.

Although BP levels <140/90 mm of Hg are
suggested by existing dialysis guidelines!'!. The
ideal timing and method of BP measurement have
yet to be defined, compared to pre-dialysis or
intradialytic or post-dialysis BP measurements,
for better mean BP correlates. The present study
representing more antihypertensive treatment
uses considerably affects blood pressure changes
in an advanced CKD with a higher incidence of
hypertension. Presently CKD is fluctuating down
on the way to the younger age group, which can be
owed to alteration of certain insalubrious lifestyle
which influences the individuals to initial change
of the principal diseases like hypertension and
diabetes mellitus owing to initial improvement of
CKD as acomplication. The mean age of progress of
the ESRD and essential renal replacement therapy
is much lower in India than in other countries!'>!%l.
Our study compares the BP medication patterns in
hemodialysis patients with dialysis period. CCBs
were the most common ones to be used. Usage of
RAS blockers was miserable.

In the present study, more males 353 with higher
mean age (52.25£12.67), which depicts the
propensity for the progress of CKD in older males,
and the commonest cause of CKD in patients on
keep hemodialysis is hypertension and diabetes
mellitus. From many studies, the males through
greater mean age, which depicts the propensity,
intended for the progress of CKD in adult males
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and the chief cause of CKD in patients on
keep hemodialysis is diabetic nephropathy!'4.
Hypertension and diabetes mellitus remained the
most common disease that led to CKD and lastly,
ESRD was parallel to other Indian studies!!*. Many
of the victims of ESRD leads to hemodialysis
undergo hypertension. By this increase in blood
pressure together with a source and a result of
CKD. It predisposes these patients to undergo
left ventricular hypertrophy, congestive heart
failure, stroke and other cardiac and neurological
complications cause high injury and death in these
patients!'®!. In Pre-dialysis SBP, it is a parameter
for medical management in the controlling of
hypertension, which remained establish to be
related through all the blood pressure changes,
confirming its helpfulness as a principal metric for
hypertension in hemodialysis patients, it explained
by Shafi et al.l'”. The present study results in CCBs
being most effective in controlling BP, similar
study conducted in previous studies in general
population with long-term control in BPU7-!¥1. The
perceived effects of CCBs in monitoring in BP
might be owing to their vasodilator effects!'” and
long half-life?”, as well as the sustained release
of CCBsP?l. Treatment with antihypertensive
drugs in ESRD patients was accompanying by
amended cardiovascular events and mortality!.
The present endorsement is to employ CCBs as
the first-line agent in patients on HD. Additional
anti-hypertensive agents are frequently needed for
persistent hypertension, and renin-angiotensin-
aldosterone system and beta-blockers are some of
the next recommended therapies!.

Prescription of particular medications maybe due
to physician’s perceived risk of adverse events,
cardiovascular risk factors, availability, and
affordability of various drugs. CCBs have been
shown to decrease stroke and cardiovascular
mortality®. They possibly interfere with the
process of vascular calcification and attenuate the
effect of calcium ions from the dialysate on the
vasculature. The effectiveness of CCBs in reducing
peripheral vascular resistance and ability to lower
blood pressure in volume overload as well and
has led to their rampant use in dialysis patients?*].
Once-a-day dosing of most of the CCBs also
tilts the balance in their favor. Present study also
depicts high usage of CCBs.

ACE inhibitors have been shown to decrease

May-June 2023

residual renal function loss®®! and mortality[®®,
Despite evidence pepping in favor of ACE
inhibitors/ARB in ESRD population, the use of
these medications was dismal in our study. The
B-blockers have a proven role in heart failure and
coronary artery disease patientsi?’). Since deaths
in dialysis patients are predominantly attributed
to cardiovascular reasons, B-blockers are usually
given priority over other classes of antihypertensive
agents. In our study too, they were used in majority
of patients (31.8 %) received Amlodipine and
metaprolol. In our study, carvedilol was also used
in much higher percentage (17.1 %). This could
possibly stem from the evidence in their favorable
effects in dilated cardiomyopathy*® and better BP
control due to lesser removal during dialysis!>3%,

The a-blockers are used mostly in difficult to
control BP in patients on multiple anti-hypertensive
agentsl!. In our study, they were used as third/
fourth-line agents and were required in higher
doses in later period of dialysis period. Most of
the patients through ESRD leading to HD need
antihypertensive drugs. While in the present study,
a combination of Amlodipine with Prazosin and
or furosemide was the most regularly prescribed
agents, they remained repeatedly allied with intra-
dialysis difficulties. In contrast, a combination of
Amlodipine with metaprolol provided adequate
blood pressure control in all phases of dialysis
with the least intra-dialysis complication. Volume
overload due to insufficient dialysis is the chief
source of poor regulator of blood pressure in these
patients; consequently, CCBs are stated to be the
drug of the first choice in patients with volume
overload.
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