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A patient with chronic kidney disease depends on hemodialysis to mechanically remove fluid,
electrolytes, and waste products from the blood. Chronic kidney disease (CKD) is a universal
matter of concern that affects around 15% of the population globally. Objective: To evaluate
hemodialysis complications among children with chronic kidney disease. Methods: A cross-
sectional descriptive study was carried out at the renal department of DHO hospital. The
duration of study was six months from April to September, 2023. The sample size was 45
children on hemodialysis with kidney disease. A purposive sampling technique was used. Data
were gathered through self-administrated questionnaire. Data were analyzed through SPSS-
25.0 and results were presented in the form of frequencies tables. Results: Majority of the
participants suggested that initiation of hemodialysis lead to cardiovascular problems (72%),
anemia(83%), and metallic taste(79%)in children. Moreover, majority of them complained about
skin problem and itching as an adverse effect (78%). Other complications as indicated by
participants are headache, restlessness, vertigo, nausea and vomiting(86%). Conversely, some
subjects did not considered the hypertriglyceridemia (27%), gastric problems (31%), sleep
problems (24%) and muscular pain (34%) as the result of initiation of hemodialysis procedure.
Conclusions: Findings of present study suggested the most common complications of
hemodialysis are hemodynamic instability, anemia and hypertension/hypotension, skin
problems and itching. Other complications of hemodialysis as indicated by participants are
headache, restlessness, vertigo, nausea, vomiting and decease concentration in children.
However, most of the participants have limited understanding about additional complications
of hemodialysis.

INTRODUCTION

Hemodialysis is a procedure used to cleanse a patient
blood whose kidneys are not functioning properly. When
the kidneys are failing, this kind of dialysis removes waste
products like urea and creatinine from the blood[1]. Three
renal replacement therapies exist: hemodialysis,
peritoneal dialysis, and kidney transplant.The most popular
and effective type of renal replacement therapy is
hemodialysis [2]. Chronic Kidney Disease (CKD) is a
universal matter of concern that affects around 15% of the
population globally. In Asian countries, the prevalence of

CKD is very high and China shows the highest with 18.3%,
Taiwan 9.83%, 10.6% in Nepal and 23.3% in Pakistan[3]. In
Pakistan, an estimated prevalence rate of end-stage
kidney disease is 100 per million populations. Moreover,
kidney transplant rateis 8-10 cases per million populations,
10% of patients are on hemodialysis, and 3% undergo
peritoneal dialysis[4]. Dialysis is necessary when thereis a
significant electrolyte imbalance, fluid overload,
hyperammonemia, or uremic encephalopathy in children
with kidney injury. Congenital abnormalities of the kidney
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and urinary tract and glomerular disorders are common
causes of pediatric kidney failure that necessitates dialysis
[5]. Furthermore, congenital anomalies account for the
majority of congenital kidney disease (CKD) in children
under the age of five. While glomerulonephritis prevail
after the age of five and polycystic kidney disease can
occur throughout childhood cause kidney disease [6]. A
patient in end-stage renal disease depends on dialysis to
mechanically remove fluid, electrolytes, and waste
products from the blood. A nephrologist determines the
numerous factors for a dialysis therapy as well as when
hemodialysis is necessary. These consist of the dialyzer's
size, blood and dialysis solution flow rates, time of
treatment, and frequency (the number of sessions per
week). Periodically, the levels of bicarbonate, potassium,
and sodium in the dialysis fluid are also modified [7]. For
hemodialysis to be most effective, the patient needs good
vascular access with an arteriovenous (AV) fistula or an AV
graft that provides adequate blood flow. The policies and
procedures or clinical tips required to protect and maintain
vascular access and prevent complications such as
infection, stenosis, thrombosis, and bleeding etc. Children
with chronic kidney disease (CDK) have longer periods of
hemodialysisand more complicationsasaresult of delayin
kidney transplantation [8]. Hemodialysis treats 54% of
children with chronic kidney disease but it is also
associated with a number of complications, the most
prevalent of which are cardiovascularin nature and include
hypertension, arrhythmias, and hypotension[9]. The death
rate from cardiovascular problemsis 10-100 times higherin
patients with CKD receiving dialysis than in the general
population. Recurrent hospitalizations,
hypertriglyceridemia, Gastric ulcers, hypertension, sleep
disorders skin and developmental issues in children. Even
so, hemodynamic instability was a significant issue.
Previous research indicated that in addition to end-stage
renal disease, continuous blood loss from hemodialysis
lines, the requirement for numerous venipunctures, and
the surgical process could also be responsible for anemia.
However, there are few data on morbidity in newborns
receiving hemodialysis [10]. Furthermore, blood
coagulation in the dialysis circuit despite appropriate
heparinization was another complication that occurred
very frequently in children on hemodialysis. Hemoconcen-
tration brought on by excessive ultrafiltrationin relation to
the dialyzer surface area most likely caused this problem
[11]. Hyperkalemia and hypoglycemia were also the
complications of HD. Due to the high fluid consumption,
intradialytic hemodynamic instability, and dependence of
infants' on fluids for nourishment, creates problems in the
elimination of enough fluid [12]. While the main principles
of dialysis treatment are the same for adult and juvenile
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populations, itisimportant totakeintoaccountthe distinct
growth, developmental, and psychological needs of
children. Since HD presents particular technical difficulties
in children, it is important to closely monitor any potential
complication that could result in serious morbidity or
fatality. Effective and secure hemodialysis also heavily
depends on patient monitoring, evaluation, and
management of complications including fluid excess or
hypotension. Therefore, the aim of present study is to
evaluate the hemodialysis complications among children
withchronickidney disease.

METHODS

A cross-sectional descriptive study was carried out at the
renal department of DHQ hospital, Vehari. Data were
collected from the patients on hemodialysis with chronic
kidney disease in the dialysis unit. The duration of study
was six months from April to September, 2023. Target
population was 52 taken from the OPD register in last 6
months. The sample size was 45 children on hemodialysis
with kidney disease and calculated through WHO calculator
with 95% level of confidence, 5% margin of error and 70%
value of population proportion. A purposive sampling
technique was used to engagethe participants for data
collection. Data were collected from parents of the
children havingage 1to 15 years, both male and female with
diagnosis of chronic kidney disease and agree to
participate in the study. While children who were admitted
in intensive care units and suffered from nephritic
syndrome and acute illness were excluded. Data were
gathered through self-administrated questionnaires.
Questionnaire was consisted on twoparts i-e demographic
profile of study subjectsand scale to evaluate hemodialysis
complications among children with chronic kidney
disease.The scale of hemodialysis complications
consisted on 13 questions pertaining to complications as
hypertriglyceridemia, anemia, hemodynamic instability,
gastric problem, bone pain, sleeping problems and
headache etc. The questions were measured onyesand no
responses. Ethical approval was taken from the
departmental ethical committee of nursing college with
reference No.RP/CON/23/79 dated June 15, 2023.
Moreover, Permission was taken from the study
participants in the dialysis unit before theirinclusionin the
research and aim of the study was explained to them. The
study subjects had the right to refuse and withdraw from
the study. The data were analyzed through SPSS-24 and
resultswere presentedinthe formof frequenciestables.

RESULTS

The result section was consisted on two parts as
demographic profile of study participants and scores
pertaining to hemodialysis complications among children.
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According to demographic characteristics of participants
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Table 2: Questionnaire about Hemodialysis Complication among

in Table 1, majority of the children on dialysis (67%) were children
betvyeen theagesof6to10 Yegrs.The scoresabout gender Parameters NY(e°/§) NT%)
depicted most of study subjects were male (70%) and
female child (30%). Whereas the data about education HemOdfa'ySfSCauseshypeftr'g'yce”dem'a — 12(27) | 33(73)
showed that 5(12.0%) were uneducated, 13(28.0%) were He'mod|a|y5|s|9jadsto card|ovascula.rcor.npllcat|c'>ns 32(72) | 13(28)
able to read / write, 20(45.0%) have done primary and only sh"dr? T”f.fe””g from pos.t'herzrd'a'is'san_em:a ?Z‘g?) ;8(;;)
7(15.0%) were having intermediate qualification. Upon emodialysis causes gastric problems /gastric uicer | T4(31) | 31(69)
. . .. . Children reported metallic taste when they need dialysis [ 36(79) | 9(21)
asking about residency of participants, just 17 percent - ———
. o Bone pain/fractures as a result of hemodialysis 20(44)| 25(56)
belongto urbanwhile otherswere fromruralarea(83%). - - —
. L hypertension during and post hemodialysis, 35(77) | 10(23)
Table 1: Demographics of Study Participants(n=30) - - ——
Hypotension during and post hemodialysis, 28(62)| 17(38)
Demographic Characteristics N (%) skin problems or itching during and post hemodialysis | 35(78) | 10(22)
Age Sleep problems/ difficulty sleeping 1(24) | 34(76)
01-05 Years 5(11.0) Muscle pain Occurrence 15(34) | 30(66)
086-10 Years 30(67.0) Dysrhythmias occurred since started hemodialysis 19(42) | 26(58)
11-15 Years 10(22.0) Headache, nausea and vomiting, restlessness, and a
Male 31(70.0) DISCUSSION
Female 14(30.0)

Education Level of Participants

Illiterate 5(12.0)
Able to Read / Write 13(28.0)
Primary 20(45.0)
Intermediate 7(15.0)
Urban 8(17.0)
Rural 37(83.0)

Results of Table 2 indicated that majority of the
participants agreed with the statements that initiation of
hemodialysis lead to cardiovascular problems (72%) in
children. Furthermore, most of the participants were
suffered from anemia after the start of hemodialysis (83 %)
and 79% of children felt metallic taste when they need
hemodialysis after its initiations. Patients reported that
they were suffered from hypertension (77%) /hypotension
(62%) during and after the hemodialysis procedure.
Majority participants said that they suffered from skin
problem and itching as an adverse effect of hemodialysis
(78%). Other sign and symptoms as indicated by
participants were headache, restlessness, vertigo, nausea
and vomiting (86%). However, some of the participants
indicate limited understanding regarding other
complications of hemodialysis. As majority participantsdid
not considered the hypertriglyceridemia (27%), gastric
problems(31%), sleep problems(24%)bone pain(44%), and
muscularpain (34%) as the result of initiation of hemo-
dialysis procedure.

The aim of present study is to evaluate the hemodialysis
complicationsamong children with chronic kidney disease.
Hemodialysis is necessary when there is a significant
electrolyteimbalance, fluid overload, hyperammonemia, or
uremic encephalopathy in children with kidney disease.
Furthermore, congenital abnormalities of the
kidney/urinary tract and glomerular disorders are common
causes of pediatric kidney failure that necessitates dialysis
[5]. The present study suggested that majority of the
children on dialysis (67%) were between the ages of 6 to 10
Years. Whereas the data about education showed that
5(12.0%) were uneducated, 13(28.0%) were able to read /
write, 20(45.0%) have done primary and only 7(15.0%) were
having intermediate qualification. These findings are
similar with one of previous study results as majority of
sample age ranged from 7-11 years [13]. Furthermore,
current study results indicated that initiation of
hemodialysis lead to cardiovascular problems (72%),
anemia(83%)and 79% of children felt metallic taste when
they need hemodialysis after its initiations. Patients
reported that they were suffered from hypertension or
hypotension (77%) during and after the hemodialysis
procedure. These results are consisted with literature
where hemodynamic instability was a significant issue.
Hemodialysis is accompanied by several complications
among which cardiovascular complications are currently
the mostcommonamongthese hypotension, hypertension
and arrhythmias are mostly encountered [14]. Previous
research indicated that in addition to end-stage renal
disease, continuousbloodloss from hemodialysislines, the
requirement for numerous venipunctures, and the surgical
process could also be responsible for anemia. Another
research findings suggested that due to the high fluid
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consumption, intradialytic hemodynamic instability, and
dependence of infants' on fluids for nourishment, create
problemsinthe elimination of enough fluid[ 14, 15]. Majority
participants said that they were suffered from skin
problem and itching a complication of hemodialysis (78%).
Othersignand symptoms asindicated by participants were
headache, restlessness, vertigo, nausea and vomiting
(86%).While the main principles of dialysis treatment are to
take into account the distinct growth, developmental, and
psychological needs of children. A variety of strategies
were employed, including teaching, psychological support,
artistic expression, medical clowns, entertainment,
parental holding, and in one instance, breastfeeding during
dialysis. These exercises must be planned by a
multidisciplinary team for the best outcomes [16, 17].
However, some of current study participants indicate
limited understanding regarding other complications of
hemodialysis. As majority participants did not considered
the hypertriglyceridemia (27%), gastric problems (31%),
sleep problems (24%) bone pain (44%), and muscularpain
(34%) as the result of initiation of hemodialysis procedure.
One of the previous study results are against the present
study findings. Children undergoing hemodialysis suffered
from high level of cholesterol in blood along with gastric
ulcer complain [18]. The prognosis for kids with chronic
kidney disease (CKD) has significantly improved as a result
of better medical care, which includes renal replacement
therapy, recombinant growth hormone, erythropoietin,
and rigorous nutritional support. Moreover, the likelihood
of these complications has decreased by trustworthy
monitoring devices, better dialysate delivery systems and
automated safety features in hemodialysis equipment [19,
20]. The prevalence of kidney disease in previous studies
were from50to 70 percent per million of population[21].

CONCLUSIONS

Hemodialysis is a frequently used technique for chronic
kidney replacement therapy in children. Findings of
present study suggested the most common complications
of hemodialysisare hemodynamic instability, anemia and
hypertension/hypotension, skin problems and itching etc.
Other complications of hemodialysis as indicated by
participants are headache, restlessness, vertigo, nausea,
vomiting and decease concentration in children. However,
most of the participants have limited understanding about
othercomplications of hemodialysis.
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