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Abstract

Introduction. Interdialytic weight gains (IDWG) are a sec-
ondary impact of excessive fluid and/or food intake. In addition,
IDWG is common in hemodialysis patients due to renal excretion
dysfunction, which impacts fluid buildup. Interdialytic Weight
Gain (IDWGQG) is a secondary impact of excessive fluid and/or food
intake and is common in hemodialysis patients due to renal excre-
tion dysfunction. If the patient has severe IDWG, it will have an
impact that fluid withdrawal will be increased. This increases the
risk of complications during fluid withdrawal on hemodialysis.

Objective. To identify the relationship of IDWG levels with

Correspondence: Muhammad Putra Ramadhan, Faculty of Sport
Science, Universitas Negeri Malang, J1. Semarang No. 5, Malang, Jawa
Timur, Indonesia.

Tel.: +62.85735072506.

E-mail: muhammad.putra.fik@um.ac.id

Key words: blood pressure; cardiovascular diseases; hemodialysis;
renal dialysis; interdialytic weight gains (IDWG).

Acknowledgments: we would like to thank the Faculty of Nursing
Universitas Indonesia for funding support.

Contributions: KY, TH, MPR, conceptualization; MA, MPR, methodol-
ogy; MPR, TH, MA, formal analysis; MPR, TH, writing-original draft
preparation, writing-review and editing; KY, supervision; MPR, MA,
project administration. All the authors approved the final version to be
published.

Conlflict of interest: the authors declare no potential conflict of interest.

Funding: this research was funded by the Faculty of Nursing
Universitas Indonesia.

Ethical approval and consent to participate: this research has received
ethical approval from the Ethics Committee of the Faculty of Nursing,
University of Indonesia.

Availability of data and material: data and materials are available by the
authors.

Informed consent: the manuscript does not contain any individual per-
son’s data in any form.

Received for publication: 20 October 2022.
Accepted for publication: 8 February 2023.

This work is licensed under a Creative Commons Attribution
NonCommercial 4.0 License (CC BY-NC 4.0).

©Copyright: the Author(s), 2023
Journal of Public Health in Africa 2023, 14(s2):2566
doi:10.4081/jphia.2023.2566

[Journal of Public Health in Africa 2023; 14(s2):2566]

changes in blood pressure during fluid withdrawal in hemodialysis
patients.

Materials and Methods. This was a descriptive-analytic study
in which 90 patients undergoing HD were recruited using consec-
utive sampling. Respondents are free to get involved and withdraw
from research and respondents who are involved in research are
given rewards from researchers.

Result. The study found a relationship between IDWG and
blood pressure changes during fluid withdrawal during the 15 hour
(P value < a; a = 0.05).

Discussion. Blood pressure changes during hemodialysis
primarily increased blood pressure influenced by some factors.
The factors are IDWG levels, UF volume, stimulation of the
Renin-Angiotensin-Aldosterone System, antihypertensive therapy,
and history of cardiovascular disease. The limitation of this study
is that blood pressure measurements on some respondents were not
carried out on time, because respondents sometimes fell asleep.

Conclusion. Based on this study, IDWG is related to changes
in blood pressure at the 15t hour of fluid withdrawal.

Introduction

Hemodialysis is carried out to eliminate metabolic wastes such
as urea and creatinine in the blood and overcome the problem of
excessive fluid and electrolyte balance.! According to the Centers
for Disease Control and Prevention (2019), in the United States,
only 1 in 2 people with ESRD do not undergo hemodialysis thera-
py. In Singapore, 87.7% of all ESRD patients in Singapore choose
hemodialysis as their renal replacement therapy.> Meanwhile, in
Indonesia, there are 19.3% or 77892 ESRD patients are actively
undergoing renal replacement therapy with hemodialysis®. This
shows that hemodialysis is a kidney replacement therapy that is
widely chosen and is believed to have the most optimal therapeutic
Effect for treating problems caused by kidney damage in ESRD
patients.

Hemodialysis is usually performed 2-3 times a week for 3—4
hours.# In Indonesia, hemodialysis is carried out in a hospital or
hemodialysis unit/clinic. Hemodialysis is according to a predeter-
mined schedule, which is only 2-3 times a week with a duration of
3-4 hours.?> Meanwhile, the standard recommended by the
Indonesian Nephrology Association (PERNEFRI) is that the total
duration of hemodialysis in one week is good for maintaining ade-
quacy, which is 10 hours.> It means that if the patient does
hemodialysis twice a week, the duration of hemodialysis is 5
hours. The difference in the schedule can lead to less hemodialysis
adequacy and cause fluid accumulation to be more at risk. This
fluid accumulation can be evaluated by calculating the
Interdialytic Weight Gains (IDWG).°

Interdialytic Weight gain (IDWGQG) is a secondary impact of
excessive fluid and/or food intake.”-8 The Indonesian Nephrology
Association (PERNEFRI) classifies IDWG into three, namely
<2% 1is said to be mild IDWG, 2-4% is said to be mild IDWG, and
>49% is said to be severe IDWG. In addition, the IDWG serves as
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a guide for determining the amount of fluid that should be with-
drawn and filtered during a hemodialysis session. When a patient
has a high IDWG, the ultrafiltration fluid is also high.” The high
amount of ultrafiltrated fluid can pose several risks during fluid
withdrawal on hemodialysis.!®!2 One of the risks that can occur
during fluid withdrawal is changes in blood pressure® Changes in
blood pressure during hemodialysis can be categorized into two,
decreased and increased blood pressure. Hemodialysis patients are
said to experience a decrease in blood pressure, namely when there
is a decrease in systolic blood pressure of > 20 mmHg during
hemodialysis. Meanwhile, increased blood pressure when there is
an increase in systolic blood pressure > 10 mmHg during
hemodialysis.!%13-15 Based on this background, researchers are
interested in knowing how the level of interdialytic weight gain
(IDWQ) is related to changes in blood pressure.

Materials and Methods

This study uses a descriptive-analytic design that describes the
relationship between the level of interdialytic weight gain (IDWG)
and changes in blood pressure. This study was conducted in July-
September 2020 at the Hemodialysis Installation at a hospital in
Malang, involving 90 hemodialysis patients determined by consec-
utive sampling technique. The inclusion criteria in this research are
over 18 years of age, having undergone hemodialysis for more
than three months, undergoing hemodialysis twice a week with a
duration of 4 hours, having complete predialysis awareness, and
communicating verbally well.

Data collection begins with determining the respondents
according to the research criteria. Hemodialysis patients who met
the criteria were then given an explanation (informed) and asked
for their consent to be involved in the study. Data were collected
by observation before, during, and after the patient undergoing
hemodialysis. Before and after undergoing hemodialysis, respon-
dents were weighed, and measured their blood pressure. During
the respondent’s hemodialysis, blood pressure was measured every
hour. Data collection in this study was carried out using a question-
naire on respondent characteristics data and an observation sheet
consisting of IDWG and risk observation sheets during fluid with-
drawal.

Univariate analysis performed a frequency distribution test for
gender, IDWG level, changes in blood pressure, history of cardio-
vascular disease, history of diabetes mellitus, anemia, and antihy-
pertensive therapy and tested using mean values. The mean (mean)
and variation (minimum-maximum) values for numerical data
(age, amount of fluid withdrawn, and ultrafiltration rate). The
bivariate analysis used the chi-square test to analyze the relation-
ship between IDWG levels and changes in blood pressure every
hour. This research has received ethical approval from the Ethics
Committee of the Faculty of Nursing, University of Indonesia. The
researcher explains the activities, procedures, objectives, benefits,
risks of loss, rights, and obligations of the participants.
Participation of participants is voluntary.

Results

Respondents’ characteristics were age, gender, and level of
interdialytic weight gain (IDWG). The distribution of sex, IDWG
level, history of cardiovascular disease, antihypertensive therapy,
history of diabetes mellitus, and anemia are shown in Table 1.
Table 1 shows that most of the respondents were female (58.9%),
had a moderate IDWG level (44.4%), had a history of cardiovas-
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cular disease (54.4%), used antihypertensive therapy (64.4%), did
not have a history of diabetes mellitus (83.3%), and anemia
(76.7%). Meanwhile, the respondents’ average age is 52.33 years,
according to Table 2, with the youngest respondent being 19 and
the oldest 82 years old. At the light IDWG level, 1.15 liters of lig-
uid are typically extracted, 2.49 liters are typical at the medium
IDWG level, and 3.13 liters are typical at the heavy IDWG level.
The average ultrafiltration rate (UFR) is 1.25 liters/hour at the light
IDWG level, 1.25 liters/hour at the moderate IDWG level, and
1.59 liters/hour at the heavy IDWG level (Table 2).

The analysis showed a significant relationship between IDWG
levels and changes in blood pressure at the 15¢ hour of fluid with-
drawal (P = 0,05). In the 15t hour, the increase in blood pressure
occurred the most. There was no significant relationship between
IDWG level and changes in blood pressure from the 2" hour to the
4t hour of fluid withdrawal (P value>0.05) (Table 3). This result is
because, at the 2" and 3™ hour, the cardiovascular response has
adapted to the withdrawal of the fluid being carried out. At the 4t
hour, the nurse withdraws fluids to reduce the ultrafiltration rate
after completing hemodialysis. It is because the patient’s body can
adapt more quickly to avoid post-hemodialysis complications such
as hypotension, headaches, or decreased consciousness.

Table 1. Distribution of patients’ hemodialysis by gender, inter-
dialytic weight gains level, history of cardiovascular disease, anti-
hypertensive therapy, history of diabetes mellitus, and anemia in
a hospital in Malang, 2021.

Gender

Male 37 41,1

Female 53 58,9
Interdialytic Weight Gains (IDWG)

Mild 18 20,0

Moderate 40 444

Severe 32 35,6
History of Cardiovascular Disease

No 41 45,6

Yes 49 54,4
Antihypertensive Therapy

No 32 35,0

Yes 58 64,4
History of Diabetes Mellitus

No 7 83,3

Yes 15 16,7
Anemia

No 21 23,3

Yes 69 76,7

Table 2. Distribution of patient hemodialysis by age, amount of
fluid withdrawn, and ultrafiltration rate in a hospital in Malang,
2021.

Age 52,33 + 12,443 19- 82

UF Volume
Mild IDWG 1,15 + 0,478 0,50 —2,0
Moderate IDWG 2,49 + 0,576 1,0-3,50
Severe IDWG 3,13 +0,799 1,12 —4,50

Ultrafiltration rate
Mild IDWG 1,25 + 0,287 0,25 —1,25
Moderate IDWG 1,25 + 0,287 0,50 —1,75
Severe IDWG 1,59 + 0,356 1,0-225
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Discussion

The result showed a significant relationship between IDWG
levels and changes in blood pressure at the 15 hour of fluid with-
drawal (P value=0,05), where at the 15 hour, the increase in blood
pressure occurred the most. It is in line with previous studies which
showed a relationship between IDWG and changes in blood pres-
sure, wherein individuals with higher IDWG were at greater risk of
experiencing an increase in blood pressure.!® The results of this
study are also in line with the research by Inrig et al. (2007). It
showed an association between IDWG and increased blood pres-
sure during hemodialysis. Every 1% increase in IDWG was asso-
ciated with an increase in systolic blood pressure during hemodial-
ysis of 1.66 mmHg. The results of this study are also in line with
research in Indonesia, which showed a relationship between mod-
erate and severe IDWG levels and the incidence of intradialytic
hypertension (P=0.01).17

The amount of fluid withdrawn during hemodialysis depends
on the dry weight to be achieved. Dry weight in patients undergo-
ing hemodialysis is closely related to the level of IDWG. In
patients with high IDWG levels, the amount of fluid that must be
withdrawn will increase to meet the dry weight of the patient
Kandarini et al. (2017) explain that patients with high IDWG have
a high amount of fluid that must be withdrawn. The amount of
fluid withdrawn is called the Ultrafiltration Volume (UF Volume).
UF volume is one of the factors that can cause changes in blood
pressure during fluid withdrawal in hemodialysis.'® The results
showed a significant relationship between high UF volume and
hypertension during hemodialysis (P=0.0001)."° Another study
also showed a significant relationship between UF volume and
changes in blood pressure in patients undergoing hemodialy-
sis.2021 Withdrawing some fluids during hemodialysis will cause
the Renin-Angiotensin-Aldosteron System (RAAS). RAAS activa-
tion occurs because of the body’s compensatory mechanism due to
a decrease in intravascular volume when some fluids are drawn out
of the body during hemodialysis. The activated RAAS causes an
increase in the secretion of renin and angiotensin II. This condition
can cause a sudden increase in systemic vascular resistance and

blood pressure during the fluid withdrawal process in hemodialy-
sis 192224

Another cause of increased blood pressure is an increase in
systolic blood pressure >10 mmHg during hemodialysis in the first
hour of fluid withdrawal. It is the withdrawal of antihypertensive
drugs and the withdrawal of some fluids. Angiotensin Converting
Enzyme Inhibitor (ACEI) and B-blockers are antihypertensive
therapies that will be attracted during the fluid withdrawal process
in hemodialysis.?> The loss of antihypertensive drugs causes the
loss of therapeutic effects that aim to lower blood pressure so that
when blood pressure rises again. A previous study showed that
90% of hemodialysis patients taking ACEI antihypertensives and
B-blockers had intradialytic hypertension.26-28 This study showed
a relationship between antihypertensive drugs and hypertension
during hemodialysis (P<0.01). The results of this study indicate
that most respondents (54.4%) use ACEI antihypertensives and b-
blockers. It can be assumed that one of the causes of hypertension
in this study is because they are interested in the release of antihy-
pertensive drugs consumed by respondents.??

The high increase in blood pressure in this study can also be
caused by the underlying condition of the patient, who has a histo-
ry of cardiovascular disease. It is in line with the statement of Teng
et al. (2015), which states that one of the factors that cause hyper-
tension during hemodialysis is the patient’s primary condition in
the form of a history of cardiovascular disease. In this study, 54.4%
of respondents had a history of cardiovascular disease. A history of
cardiovascular disease can increase vascular resistance, which can
be exacerbated by the withdrawal of fluids as an acute response to
hemodialysis.’*32 An increase in vascular resistance will increase
blood flow, where every five m/s increase is associated with an
increase in systolic blood pressure of 8 mmHg.3* The cause of
increased vascular resistance can also occur due to endothelial dys-
function, where patients with endothelial dysfunction will have a
greater risk of experiencing changes in blood pressure during fluid
withdrawal 303435 The presence of comorbidities in the form of a
history of cardiovascular disease. It causes high predialysis blood
pressure, one of the risk factors for hypertension during hemodial-
ysis. A study in Guinea showed that 40.5% of patients undergoing
hypertension during hemodialysis. It is because have predialysis
blood pressure >140 mmHg.3¢

At the 2" hour, 37 hour, and 4% hour of fluid withdrawal, there
was statistically no relationship between the level of Interdialytic
Weight Gain (IDWG) and changes in blood pressure (P>0.05).

Table 3 Distribution of patients' hemodialysis based on interdialytic weight gains level and blood pressure in a hospital in Malang,

2021.

I8t Mild 3 16,7 3 16,7 12 66,7 18 100 0,043*
Moderate 15 315 7 17,5 18 45,0 40 100
Severe 8 25,0 6 18,8 18 56,3 32 100
Total 26 289 16 178 48 93,3 90 100

e Mild 1 5,6 8 444 9 50,0 18 100 0,649
Moderate 8 20,0 17 42,5 15 37,5 40 100
Severe 5 15,6 14 438 13 40,6 32 100
Total 14 15,6 39 433 37 411 90 100

3rd Mild 2 11,1 7 38,9 9 50,0 18 100 0,401
Moderate 12 30,0 16 40,0 12 30,0 40 100
Severe 9 28,1 14 438 9 28,1 32 100
Total 23 25,6 37 41,1 30 33,3 90 100

4th Mild 0 0,0 10 55,6 8 444 18 100 0,438
Moderate 14 35,0 13 32,0 13 32,5 40 100
Severe 8 25,0 16 50,0 8 250 32 100
Total 22 244 39 433 29 32,2 90 100

IDWG, interdialytic weight gains.

[Journal of Public Health in Africa 2023; 14(s2):2566]

OPEN 8 ACCESS



These results are not in line with previous studies, which showed
a significant relationship between IDWG and complications during ~ References

hemodialysis, and changes in blood pressure (P value=0.001).%7 1. Yeun JY, Depner TA, Ananthakrishnan S. Principles of

This result is not in line with other studies, which showed a signif- Hemodialysis. In: Chronic Kidney Disease, Dialysis, and
icant relationship between IDWG and complications during Transplantation. Elsevier Inc., 2019, pp. 339-360.¢7.
hemodialysis in the form of changes in blood pressure (P=0.020).%7 2. LuJ, Zhu M, Liu S, et al. The relationship between survival
The results of other studies also showed a relationship between rate and intradialytic blood pressure changes in maintenance
IDWG and changes in blood pressure (P=0.031).38 The difference hemodialysis patients. Ren Fail 2017; 39: 417-422.

in the results of this study is due to differences in measurement and 3. Indonesian Renal Registry. 10 th Report Of Indonesian Renal
analysis methods. In the study used as a comparison, the respon- Registry 2017 10 th Report Of Indonesian Renal Registry
dents experienced changes in blood pressure based on the average 2017. Jakarta, 2018.

blood pressure while undergoing hemodialysis. In addition, the =~ 4. Santos PR, Roberto J, Gomes F, et al. Religious coping meth-
research analysis process used as a comparison is to analyze the ods predict depression and quality of life among end- stage
relationship between IDWG and the average results of changes in renal disease patients undergoing hemodialysis : a cross-sec-
blood pressure during the respondent undergoing hemodialysis. tional study. 2017; 1-9.

5. PERNEFRI. Pedoman Pelayanan Hemodialisis di Sarana
Pelayanan Kesehatan. 1st ed. Jakarta: Departemen Kesehatan
RI, https://www.pernefri.org/konsensus/PEDOMAN
Pelayanan HD.pdf (2008).

6. Ipema KIJR, Kuipers J, Westerhuis R, et al. Causes and
Consequences of Interdialytic weight gain. Kidney Blood
Press Res 2016; 41: 710-720.

7. Bossola M, Pepe G, Vulpio C. The Frustating Attempt to Limit
the Interdialytic Weight Gain in Patients on Chronic
Hemodialysis: New Insight Into a Old Problem. J Ren Nutr;

Meanwhile, in this study, the determination of changes in blood
pressure and analysis of the relationship between IDWG levels and
changes in blood pressure were carried out every hour, so there
were differences in the study’s results.

In this study, most of the respondents did not experience
changes in blood pressure, and there was no relationship between
IDWG levels and changes in blood pressure at the 2" hour, 314
hour, and 4™ hour. It does not make changes in blood pressure from
the 2" hour to the 4% hour of fluid withdrawal negligible. It is

becau-se some respond.ents at the 2™ to 4 hour of fluid Withdraw.al 28. Epub ahead of print 2018. DOI: 10.1053/S1051-
experienced changes in blood pressure. At the 3™ hour of fluid 2276(18)30160-2.

withdrawal, a decrease in blood pressure is experienced. Then, at 8. Block GA, Rosenbaum DP, Leonsson-Zachrisson M, et al.
the 4 hour of fluid withdrawal, the incidence of changes in blood Effect of tenapanor on interdialytic weight gain in patients on
pressure decreases. It is because the nurse decreases the ultrafiltra- hemodialysis. Clin ] Am Soc Nephrol 2016; 11: 1597-1605.
tion rate (UFR) near the end of the hemodialysis session. This 9. Bowman B, Rosner MH. Acute Complications of
decrease in UFR was carried out because near the end of the Hemodialysis. In: Chronic Kidney Disease, Dialysis, and
hemodialysis session, the amount of fluid withdrawn was close to Transplantation: A Companion to Brenner and Rector’s The
the maximum to prevent risks during fluid withdrawal. In addition, Kidney. Elsevier, pp. 411-426.

the goal of reducing UFR is to allow the body to adapt to changes 10. Liangos O, Jaber BL. Acute Complications Associated with
before the hemodialysis session ends.? It is in line with Bowman Hemodialysis. In: Chronic Kidney Disease, Dialysis, &
& Rosner (2019); Saebra & Jaber (2010), which stated that the Transplantation: Companion to Brenner & Rector’s The
interaction of several factors, such as high UFR, could cause Kidney. St. Louis, Missouri: Elsevier Inc., 2010, pp. 354-369.
hypotension during fluid withdrawal on hemodialysis. Another ~ 11. Asgari MR, Asghari F, Ghods AA, et al. Incidence and severity
study showed that a manual increase in UFR gradually every 5 of nausea and vomiting in a group of maintenance hemodialy-
minutes can affect the hemodynamic status, namely a decrease in sis patients. J Ren Inj Prev 2017; 6: 49-55.

blood pressure.>404! Based on this, the nurse has taken the right 12. Ohashi Y, Sakai K, Hase H, et al. Dry weight targeting: The art
and science of conventional hemodialysis. Semin Dial 2018;
31: 551-556.

13. Bowman B, Rosner MH. Acute Complications of
Hemodialysis. In: Chronic Kidney Disease, Dialysis, and
Transplantation: A Companion to Brenner and Rector’s The
Kidney. Elsevier, 2019, pp. 411-426.

Conclusions 14. Seabra VF, Jaber BL. Acute Complications During

L . . . . Hemodialysis. Compr Clin Nephrol 2010; 1069-1080.

Interdialytic weight gain (IDWG) levels were associated with 15. Prasad B, Hemmett J, Suri R. Five Things to Know About

changes in blood pressure in the first 'hour' of ﬂuld' W1thrawal. Intradialytic Hypertension. Can J Kidney Heal Dis 2022; 9: 0—
Blood pressure changes during hemodialysis primarily increased 2

blood pressure influenced by some factors. The factors are IDWG 16
levels, UF volume, stimulation of the Renin-Angiotensin-
Aldosterone System (RAAS), antihypertensive therapy, and histo-

action in reducing UFR near the end of the hemodialysis session.
Blood pressure monitoring should be done from the 15 to the 4th
hour of fluid withdrawal.

. Nongnuch A, Campbell N, Stern E, et al. Increased postdialy-
sis systolic blood pressure is associated with extracellular
overhydration in hemodialysis outpatients. Kidney Int 2015;

ry of cardiovascular disease. In future research, it can be continued 87 452-457.

in the broader area in various hemodialysis units and hospitals. It 17. Adriani E, Yakti K. Beberapa faktor risiko yang berhubungan
can be carried out by developing other factors related to risk during dengan hipertensi intradialisis pada pasien gagal ginjal kronik
fluid withdrawal. It includes age, amount of fluid withdrawn, ultra- di rsud abdul wahab sjahranie samarinda. J Kedokt
filtration rate, history of cardiovascular disease, diabetes mellitus, Mulawarman 2018; 5: 51.

and antihypertensive. 18. Morais JG, Pecoits-Filho R, Canziani MEF, et al. Fluid over-

load is associated with use of a higher number of antihyperten-
sive drugs in hemodialysis patients. Hemodial Int 2020; 24:

OPENaACCESS [Journal of Public Health in Africa 2023; 14(s2):2566]



19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

397-405.

Kandarini Y, Widiana R, Suwitra K. Association between ultra-
filtration volume and intradialytic hypertension in mainte-
nance hemodialysis. Medicina (B Aires) 2017; 48: 152.

Shin J, Yeo S, Hong JY, et al. Impact of intradialytic blood
pressure changes on cardiovascular outcomes is independent
of the volume status of maintenance hemodialysis patients. J
Am Soc Hypertens 2018; 12: 779-788.

Cristévao AFA de J. Fluid and dietary restriction’s efficacy on
chronic kidney disease patients in hemodialysis. Rev Bras
Enferm 2015; 68: 1154-1162.

Inring JK, Patel UD, Toto RD, et al. Secondary Analysis of the
Dialysis Morbidity and Mortality Wave. Am J Kidney Dis
2010; 54: 881-890.

Mehmood Y, Ashraf U, Ali 1. Acute Intradialytic
Complications Found on Maintenance. Prof Med J 2019; 26
(1): 45-50.

Munoz Mendoza J, Bayes LY, Sun S, et al. Effect of lowering
dialysate sodium concentration on interdialytic weight gain
and blood pressure in patients undergoing thrice-weekly in-
center nocturnal hemodialysis: A quality improvement study.
Am J Kidney Dis 2011; 58: 956-963.

Sinha AD, Agarwal R. Clinical pharmacology of antihyperten-
sive therapy for the treatment of hypertension in CKD. Clin J
Am Soc Nephrol 2019; 14: 757-764.

Agarwal R, Lewis RR. Prediction of Hypertension in Chronic
Hemodialysis Patients. Kidney Int 2001; 60: 1982—1989.
Marsenic O, Anderson M, Couloures KG. Relationship
between Interdialytic Weight Gain and Blood Pressure in
Pediatric Patients on Chronic Hemodialysis. Biomed Res Int;
2016. Epub ahead of print 2016. DOI: 10.1155/2016/5972930.
Chang TI, Tatoian ET, Montez-Rath ME, et al. Timing of
Antihypertensive Medications on Key Outcomes in
Hemodialysis: A Cluster Randomized Trial. Kidney360 2021;
2:1752-1760.

Fravel MA, Bald E, Fraer M. Antihypertensive Agents in the
Dialysis Patient. Curr Hypertens Rep; 21. Epub ahead of print
2019. DOI: 10.1007/s11906-019-0909-z.

Van Buren PN. Pathophysiology and implications of intradia-
lytic hypertension. Curr Opin Nephrol Hypertens 2017; 26:
303-310.

[Journal of Public Health in Africa 2023; 14(s2):2566]

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

Ahmadmehrabi S, Tang WHW. Hemodialysis-induced cardio-
vascular disease. Semin Dial 2018; 31: 258-267.

Banshodani M, Kawanishi H, Moriishi M, et al. Association
between Dialysis Modality and Cardiovascular Diseases: A
Comparison between Peritoneal Dialysis and Hemodialysis.
Blood Purif 2020; 49: 302-3009.

Dubin R, Owens C, Gasper W, et al. Associations of endothe-
lial dysfunction and arterial stiffness with intradialytic
hypotension and hypertension. Hemodial Int 2011; 15: 350—
358.

Flythe JE, Hilliard T, Lumby E, et al. Fostering innovation in
symptom management among hemodialysis patients: Paths
forward for insomnia, muscle cramps, and fatigue. Clin J Am
Soc Nephrol 2019; 14: 150-160.

Bakris GL, Burkart JM, Weinhandl ED, et al. Intensive
Hemodialysis, Blood Pressure, and Antihypertensive
Medication Use. Am J Kidney Dis 2016; 68: S15-S23.
Diakité F, Baldé MS, Koné A, et al. Intradialytic Hypertension
and Associated Factors in Chronic Hemodialysis at the
National Hemodidiadiasis Center in Donka, Guinea. Open J
Nephrol 2020; 10: 34-42.

Wibowo HP, Siregar WD. Hubungan Inter Dialitic Weight
Gains (Idwg) Dengan Terjadinya Komplikasi Durante
Hemodialisis Pada Pasien Ginjal Kronik. J Keperawatan Prior
2020; 3: 13.

Lestari NKY, Saraswati N. Hubungan antara Interdialytic
Weight Gain dengan Perubahan Tekanan Darah Intradialisis
pada Pasien Chronic Kidney Diseases. J [Imu Keperawatan ...
2020; 3: 32-45.

Davis BM, Glen RF, Schnell MJ. Mechanisms and Treatment
of Intradialytic Hypertension. Physiol Behav 2017; 176: 139—
148.

Morales-alvarez R, Martinez-memije R, Becerra-luna B, et al.
Hemodynamic Response to Hemodialysis With Ultrafiltration
Rate Profiles Either Gradually Decreasing or Gradually
Increasing. Int Cent forArtificial Organs Transplant andWiley
Period. Epub ahead of print 2015. DOI: 10.1111/a0r.12628.
Lépez-Pintor RM, Lopez-Pintor L, Casanas E, et al. Risk fac-
tors associated with xerostomia in haemodialysis patients. Med
Oral Patol Oral Cir Bucal 2017; 22: ¢185-e192.

OPEN 8 ACCESS





