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Abstract

Background: Malnutrition is a common problem in patients with end stage
renal disease (ESRD) undergoing hemodialysis (HD) that is associated with
increased morbidity and mortality.

Objectives: To assess malnutrition among patients with hemodialysis and
to findout relationship between malnutrition and some demographic

charachteristics.

Methodology: A descriptive Cross-Sectional study design, (100) patients
participate in the study. The self-report questionnaire was contain two parts
which are: part | consists of demographic data, part Il include Mini
Nutritional Assessment (MNA®). The data were analyzed by using two
statistical approaches: Descriptive and Inferential statistic by SPSS program.
Results: The percent age ranging between (51-60 years) were (25.5%), and
less than half of participants were males (48.1%). body weight (48.0 %) were
at a level (57-77 kg). Patients of hemodialysis were at risk of malnutrition
(70.0%), but normal nutritional state were (5.0%).

Conclusion: The study concludes that majority of the hemodialysis patients

were at risk of malnutrition (70.0%), but the lowest percent were normal

nutritional state (5.0%). The relationship between malnutrition scores and
sociodemographic data is insignificant, the nutritional status of hemodialysis
patients affected by hemodialysis sessions.

Recommendations: Improving knowledge and practice of patients with ESRD
about importance of nutrition, followed up by health-care team in HD centers.
The use of a valid and easy scale such as MNA may provide a quick and valid
picture on the nutritional status of HD patients.

Keywords: Asessmenet, Malnutrition, Hemodialysis.
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Chapter One: Introduction

Chapter One
1. 1. Introduction

Chronic kidney disease (CKD) is a global widespread epidemic
disease, which its prevalence rate is 5-15%. The incidence rate of end-stage
renal disease (ESRD) patients requiring dialysis is also increasing 2,
Hemodialysis patients have a much higher mortality rate than the general
population @4, Several risk factors contribute to increased mortality rate in

hemodialysis patients. The most important risk factor is cardiovascular

disease ¢, An important non-cardiovascular risk factor of mortality among

hemodialysis patients is malnutrition @,

American Society for Parenteral and Enteral Nutrition has defined
malnutrition as “an imbalance of need and supply of energy, protein and
micronutrients leading to growth and development defect” ® - Malnutrition
in the form of protein energy wasting (PEW) is highly prevalent in
hemodialysis patients ©,

Inadequate intake of certain nutrients, anorexia, nutrient losses
during hemodialysis, and elevated protein catabolism due to increased
production of inflammatory cytokines and drug-related factors contribute to
nutritional deficits in hemodialysis patients @9,

Nutritional inadequacy caused by numerous factors (e.g. metabolic
acidosis, altered intestinal flora, and hormonal dysregulation) can progress
kidney disease and increase mortality and morbidity @,

Malnutrition in these patients reduces quality of life, increases the risk
of infection, increases the risk of diseases, and impairs wound healing. It
also results in poor rehabilitation, fatigue, lethargy, as well as increased

hospitalization and mortality in these patients . Therefore, it is essential to
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assess nutritional status for early diagnosis of malnutrition in these patients
in order to take effective measures to initiate supportive nutritional program.

Nutritional status was reported to differ in various races and regions.
Therefore, it is essential to assess nutritional status of these patients %, The
prevalence of malnutrition in HD patients varies widely, ranging from 16%
to 62% depending on the study subjects and assessment methods @2, It is
advocated that early detection of malnutrition will facilitate early and
comprehensive nutritional support, management and prevention of the
associated negative clinical outcomes for malnutrition 3,

The aim of the current study was to estimate the prevalence of
malnutrition among HD adult patients by using Mini Nutritional Assessment

scale to gain an insight into this problem in Basrah City.

1. 2. Importance of the Study

With a prevalence of 10 to 60% , malnutrition continues to be a problem
in Chronic Renal Failure (CRF) patients on Hemodialysis (HD), increasing
their morbidity and mortality Factors that discourage food intake and promote

hypercatabolism can lead to malnutrition®®.

Among them are anorexia due to uremia, gastrointestinal disorders,
psychological factors, severedietary restrictions, social problems,
comorbidities, inflammatory processes, hypercatabolism due to nutrient

losses during dialysis and metabolic changes. Detecting malnutrition in CRF

patients is a challenge ).

1. 3. Problem Statement

Assessement of Malnutrition among Patients Undegone

Hemodialysis in Al-Basrah Teaching Hospital.
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1. 4. Objectives of the Study

The study aims at:

1. To assess malnutrition among patients with hemodialysis.

2. To find out relationship among malnutrition and some demographic
charachteristics (Age, Sex, Educational level, Mrital status, and

Residence)
1. 5. Research Question and Hypothesis

What is the relationship between malnutrition and hemodialysis in

patients with chronic kidney disease ?
1. 6. Definitions of Terms

1. Assesssment

a. Theoritical Definition

Assessment refers to a related series of measures used to determine a

complex attribute of an individual or group of individuals. This involves

gathering and interpreting information of attainment of goals 19,

b. Operational Definition
Is action or an instance of making a judgment about patients with

hemodialysis.

2. Malnutrition

a. Theoritical Definition

An imbalance of need and supply of energy, protein and
micronutrients leading to growth and development defect is highly prevalent

in hemodialysis patients @,




Chapter One: Introduction

b. Operational Definition

The condition that develops when the body is deprived of vitamins,
minerals and other nutrients it needs to maintain healthy tissues and organ
function. Malnutrition occurs in people who are either undernourished or

overnourished.

3. Hemodialysis

a. Theoritical Definition

Medical procedure to remove fluid and waste products from the

blood and to correct electrolyte imbalances. This is accomplished using a

machine and a dialyzer, also referred to as an "artificial kidney "2,

b. Operational Definition

It is a procedure in which a machine filters harmful waste and excess
salt and fluid from the body when the kidneys not able to perform normal

function.
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Chapter Two
Review of the Literatures

This chapter reviews the related and relevant evidence on the subject of
the study as available in the literature. Such a review is organized

systematically and presented as follows:

2. 1. Historical Overview

The first scientific descriptions of these procedures dates back to the
19th century and came from the Scottish chemist Thomas Graham, who
became known as the “Father of Dialysis.” At first, osmosis and dialysis
became popular as methods used in chemical laboratories that allowed the

separation of dissolved substances or the removal of water from solutions

through semipermeable membranes (9,

The first historical description of this type of procedure was published
in 1913. Abel, Rowntree, and Turner “dialyzed” anesthetized animals by
directing their blood outside the body and through tubes of semipermeable
membranes made from Collodion, a material based on cellulose. It is
impossible to say for sure whether Abel and his colleagues intended to use
this procedure to treat kidney failure from the start 7.

There is no doubt, however, that dialysis treatment today continues to use
major elements of Abel’s vividiffusion machine. Before the blood could be
routed through the “dialyzer,” its ability to clot or coagulate had to be at least
temporarily inhibited. Abel and his colleagues used a substance known as
hirudin, which had been identified as the anticoagulant element in the saliva
of leeches in 1880 18,
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Figure (2-1) show Dr. Georg Haas performing dialysis on a patient
at the University of Giessen

In fall 1945, Willem Kolff, of the Netherlands, made the breakthrough
that had stubbornly eluded Haas. Kolff used a rotating drum kidney he had
developed to perform a week-long dialysis treatment on a 67-year-old patient
who had been admitted to hospital with acute kidney failure.The patient was
subsequently discharged with normal kidney function as shown in figure
(2-1). This patient proved that the concept developed by Abel and Haas could
be put into practice and thus represented the first major breakthrough in the
treatment of patients with kidney disease. The success was partially due to
the technical improvements in the actual equipment used for the treatment.
Kolff’s rotating drum kidney used membranous tubes made from a new
cellulose-based material known as cellophane that was actually used in the

packaging of food. During the treatment, the blood-filled tubes were

wrapped around a wooden drum that rotated through an electrolyte solution
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known as “dialysate.” As the membranous tubes passed through the bath, the
laws of physics caused the uremic toxins to pass into this rinsing liquid ¢,

While consensus exists as to the importance of identifying and

treating malnourished CKD patients @, The necessary tools for such

intervention are currently lacking. Over the years, many methods have been
proposed to identify malnourished and wasted CKD patients, as well as to
grade the severity of their state ?* 22,

Unfortunately, none has proven both easy to use in the clinical
setting, easy to interpret and accurately linked to patient outcomes and
composite nutritional status. Thus, there is currently no single tool that can
be used to identify high-risk individuals; with so many concurrent metabolic
and nutritional abnormalities, such a tool has remained elusive, the National
Kidney Foundation Clinical Practice Guidelines for Nutrition in Chronic
Renal failure @3,

Nutritional status should not be evaluated with only a single measure
alone, but instead using a combination of valid, complementary measures.
Indeed, according to an expert panel directed by the International Society of

Renal Nutrition and Metabolism @4,

2. 2 Classification of Chronic Kidney Disease (CKD)

Long relatively unnoticed, the worldwide trend of increasing body
weight, hypertension and insulin resistance in the population has been
followed by a similar but delayed increase in CKD prevalence ®®. This
increase has also led to an increased awareness, and a common nomenclature
developed to facilitate clinical and scientific evaluation. According to this,
CKD can be divided into 5 stages (Table 2-1) depending on the presence of
kidney damage, i.e., albuminuria, and loss of kidney function as assessed by
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glomerular filtration rate (GFR). CKD is usually characterized by a
progressive course of worsening renal function eventually leading to stage 5
CKD, also called end-stage renal disease (ESRD), which requires renal
replacement therapy (RRT). Currently, two major kinds of RRT are
clinically available, dialysis and kidney transplantation. Dialysis is
furthermore available as hemodialysis (HD, entailing extracorporeal
filtration of blood) or peritoneal dialysis (PD, which utilises the peritoneal
membrane as a filter) 9,

(Table 2-1) Classification of Chronic Kideney Disease.

Prevalence of | Stage Description GFRmL/min/
CKD* 1.73m2)
3.1% CKD 1 | Kidney damage with normal GFR >90
4.1% CKD 2 | Kidney damage with mildly 60-89
decreased GFR
7.6% CKD 3 | Moderate decrease in GFR 30-59
0.25% CKD 4 | Severe decrease in GFR 15-29
0.25% CKD 5 | Kidney failure < 15 or dialysis

*Prevalence of CKD in the American population (13)

2. 3. How Chronic Kidney Disease Alters Nutritional Status

Patients with CKD present a variety of metabolic and nutritional
abnormalities ©?”. An early diagnosis and proper treatment of these

conditions, including dietary interventions, can slow down the progression

of disease symptoms ?®, and may also ameliorate disease complications such

as hyperkalemia, acidosis and sarcopenia @9,
Metabolic and nutritional abnormalities arise in CKD from both
pathophysiological (e.g. uremic toxicity, altered metabolism) and iatrogenic

(e.g. polypharmacy and the prescription of a low protein diets to slow disease
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progression) causes. Patients with renal disease are also more vulnerable to
malnutrition due to their intake of numerous medications, a more restrictive
diet, disabilities and disease-related social issues. With the start of dialysis,
some of these abnormalities are improved, but others remain or worsen,

while new factors also likely contribute to increase the prevalence of

malnutrition and protein-energy wasting (PEW) in this population €,

2. 4. Malnutrition versus Protein-Energy Wasting (PEW)

Malnutrition in the context of CKD occurs when an inappropriate
dietary intake of one or more macro- or micro-nutrients results due to an
inadequate diet. Meanwhile, wasting is the result of metabolic abnormalities
that cannot be corrected solely by an improved diet ¢, thus, malnutrition
may indicate both a state of under-nutrition and one of energy excess GV, For
instance, malnutrition may be diagnosed both in a sarcopenic dialysis patient
with a too low calorie intake, as well as in an obese insulin-resistant patient
with CKD stage 3 and a very high energy intake. Protein-energy wasting
is defined as a state of gradual and non-functional loss of muscle and fat
tissue, eventually resulting in cachexia @233,

Decreased functional capacity due to metabolic stresses is often present.
The described state is not merely caused by an inadequate dietary intake, but
rather the result of disease processes such as acidosis 4, inflammation
driven catabolism, nutrient losses in the dialysate, along with endocrine
disturbances, such as hyperparathyroidism, hyper-glucagonemia ©%.

protein-energy wasting is currently the recommended term to describe
the commonly observed alterations of nutritional status seen with CKD ©6),
although the term malnutrition is still widely used. PEW may be seen as a
broader concept that includes also malnutrition; in reality, both PEW and

“pure” malnutrition are usually present in CKD patients with poor nutritional
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status. Further differentiating the two syndromes, PEW is but mostly caused
by alterations in physiological processes such as energy expenditure,
inflammation, central nervous system (CNS) signaling and endocrine
disorders, resulting in inappropriate catabolism of muscle more than of fat
(37, 38).

Low protein diet is advocated for many CKD stage 4 and 5 subjects, as
it has been demonstrated to reduce uremic symptoms and to slow the rate of
renal function decline ©9, Low protein diet may also result in a negative
protein balance, especially in subjects not taking amino acid and/or keto acid

supplementation “9),

2. 5. Management of Malnutrition in Chronic Renal Failure

Nutritional status should be monitored regularly in all children with
(CKD), the best measures of nutritional status in children with CKD have
not been established “Y. Adequate nutritional status can perhaps be best
defined as maintenance of normal pattern of growth and normal body
composition by consumption of appropriate amounts and type of food “2 .

Nutritional status is particularly important, because itinfluences
growth sexual development, and neurocognitive development(“3,

Consultation with dietitian should take place at least 3 times
yearly. Dietetic documentation should include reports of food intake,
subjective global assessment, anthropometric measurement, estimation of
the serum albumin, and prealbumin, the serum lipid profile, sodium and

potassium intake, calcium and phosphorus status, and any change in body

weight “4),

An awareness of energy expenditure in chronic terminal kidney
failure and the consequences of malnutrition have lead to new challenges

in nutritional therapy, both in the dose and quality of the proteins, with
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adebate ranging over the advantages of ketoanalogues, and also in method
for repletion in oral administration , but this can be enhanced with artificial
support such as oral supplements, parental nutrition during dialysis or such
alternatives as enteral nutrition at home in the case of chronic kidney

problems in children, using percutaneous endoscopic gastrostomy (PEG), in

order to nourish the patients and minimize growth disorder (4%,

Certain general measures for prevention and treatment of uraemic
malnutrition should be considered in all ESRD patients. Considering the
catabolic nature associated with uraemia and chronic dialysis it is clear
that ESRD patients should be continually encouraged to maintain adequate
protein and caloric intake. Most of these patients tend to continue their
predialysis diet while on chronic renal replacement therapy .

It is therefore especially important to ensure that the protein and calorie
intake of these patients meets the increased requirements of dialysis.
Frequent comprehensive dietary counseling by an experienced dietitian is
important, as is detection of early sign of malnutrition. Similar efforts should
be expended not only in out patients setting, but also when the patients are
hospitalized, a setting in which these patients have ever lower protein and
calorie intakes.

Dietary counseling to improve nutritional status is limited in
optimizing the dietary intake in certain subgroup of malnourished dialysis
patients. For these patients, other forms of supplementation, such as enteral
(including oral protein, amino acids, and energy supplementations,
nasogastric tubes, percutaneous endoscopic gastroscopy, or jujunostomy
tubes) and entradialytic parenteral nutrition (IDPN) must be considered.
Several recents reports have recommended use of IDPN in malnourished
chronic dialysis patients if enteral nutritional supplementation has not been

effective. The early studies by Heidland and Kult, as well as several
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subsequent studies, reported positive effects of intradialytic infusion of

nutrients on several nutrition al parameters “6),
2. 6. Vital Functions of healthy kidneys

1) Kidneys play an important role in homeostasis as they maintain the normal
environment of the body.

2) The waste products produced in various metabolic activities are excreted
through kidneys.

3) Water and electrolyte balance in the body is also maintained by the
healthy kidneys.

4)Kidneys secrete various hormones like erythropoietin, renin,
thrombopoietin, prostaglandins etc.

These hormones regulate the blood pressure and calcium level in the
body. In case of any renal disease, kidneys are unable to perform these
normal functions and would result in water and sodium retention in the body.
Also kidney failure may lead to accumulation of harmful/ toxic waste
substances in the body. These may result in increased blood pressure and
decreased RBCs production by the bone marrow due to inhibition of
erythropoietin release by diseased kidney. Thus pathology of the kidney
would require appropriate treatment ¢“®),

2. 7. Hemodialysis

Hemodialysis is a method by which toxic/ metabolic waste
substances like impurities are removed from the body when the kidneys are
unable to perform their normal function®®. The word dialysis is derived from

the Greek word “dialusis” which means dissolution, “dia” meaning through,

and “lusis” mean loosening ©9,
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2. 7. 1. Dialysis machines

Are artificial kidneys that perform most, but not all, kidney functions
for patients who have permanent or temporary renal failure. The machines
use hemodialysis to cleanse the blood and balance its constituents. With this
process, the patient's blood is circulated through the machine where it is
filtered and balanced for electrolytes, pH, and fluid concentration before

being returned to the patient shown in figure (2-2).

One common problem with renal failure is water retention, so it is
common for the process to remove several pints of fluid from the patient's
blood. There are two basic classes of dialysis machines: clinical units, which
are commonly cabinet-size machines operated by trained technicians; and
home-use dialysis machines, which are smaller and sometimes portable.
Normally, patients with complete loss of kidney function would need to visit
the clinic at least three times per week and spend about four hours connected
to the machine. With home-use machines, patients have more flexibility in
scheduling dialysis, and they can dialyze for longer periods and more

frequently. Thus, home-use machines are growing in popularity because they

offer greater convenience and better clinical outcomes ©b,
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Figure (2-2) Show Dialysis Machine ®9
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2. 7. 2. Principles of Hemodialysis

Hemodialysis is a technique which uses a special filter or semi-
permeable membrane that allows the blood to pass through it. The filter then
removes the extra water, body waste and toxic products from the blood. This
procedure thus cleans the blood, maintains the homeostatic environment of
the body and regulates the normal blood Pressure through maintaining the
proper fluid and electrolyte balance. Hemodialysis therapy requires
dedication as patients must go to the dialysis centre every alternate days and
each session requires several hours. However flexibility may be offered to
the patient by the medical staff in selecting the shift amongst morning,
afternoon or evening hours. The shift selection may depend upon the
availability of patient or health care team and also upon capacity at the

dialysis unit. Hemodialysis a procedure which actually removes all the waste

products of metabolic reaction, electrolytes ©2),

Extra water from the blood when the kidney does not perform its
normal function e.g. in renal failure. Hemodialysis replaces the filtration
function of kidney in case of renal dysfunction. Accumulation of different
waste substances from the body is toxic in renal disease and serious
abnormalities and even death may occur ©%. Although hemodialysis does
not monitor normal body functions as it is not a constant process ¢4,

It still maintain the homeostatic environment of the body. The
principle behind hemodialysis is simple diffusion through a semi-permeable
membrane. Counter current flow mechanism allows the blood and dialysate
to flow in opposite directions through which concentration gradient is

established and efficiency of dialysis is increased ©°.
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2. 7. 3. Preparation for Hemodialysis

Preparation for hemodialysis starts several weeks to months before
first procedure. To allow for easy access to bloodstream, a surgeon will
create a vascular access. The access provides a mechanism for a small
amount of blood to be safely removed from circulation and then returned in
order for the hemodialysis process to work. The surgical access needs time

to heal before begin hemodialysis treatments.

e There are three types of accesses:

1) Arteriovenous (AV) fistula. surgically created AV fistula is a
connection between an artery and a vein, usually in the arm use less often.

This is the preferred type of access because of effectiveness and safety.

Figure (2-3) Show Arteriovenous Fistula Access Creation Sites ©®
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2) AV graft. If blood vessels are too small to form an AV fistula, the
surgeon may instead create a path between an artery and a vein using a

flexible, synthetic tube called a graft.

Blood to
dialysis machine

Blood from
dialysis machine

AV fistula/graft

Figure (2-4) Show Arteriovenous Graft Access Creation Sites ¢

3) Central venous catheter. If need emergency hemodialysis, a plastic tube
(catheter) may be inserted into a large vein in neck. The catheter is

temporary.

It's extremely important to take care of access site to reduce the

possibility of infection and other complications. Follow health care team's

instructions about caring for access site ¢,
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} 1‘1
Internal jugular 7‘

External limbs of catheter
(connect to dialysis machine)

Figure (2-5) Show Central Venous Catheter 9

2. 7. 4. What are possible problems from hemodialysis?

You could have a problem with vascular access, which is the most
common reason someone on hemodialysis needs to go to the hospital. Any

type of vascular access may

1) Become infected.

2) Have poor blood flow or blockage from a blood clot or scar.

These problems can keep treatments from working. May need to have
more procedures to replace or repair access for it to work properly.

Sudden changes in body’s water and chemical balance during

treatment can cause additional problems, such as

1) Muscle cramps.
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2) A sudden drop in blood pressure, called hypotension. Hypotension can

make feel weak, dizzy, or sick to stomach.

Doctor can change dialysis solution to help avoid these problems. The
longer and more frequent treatments of home hemodialysis are less likely to
cause muscle cramps or rapid changes in blood pressure than standard in-

center dialysis.

Can lose blood if a needle comes out of your access or a tube comes out
of the dialyzer. To prevent blood loss, dialysis machines have a blood leak
detector that sets off an alarm. If this problem occurs at the clinic, a nurse or
technician will be on hand to act. If you’re using home dialysis, your training

will prepare you and your partner to fix the problem.

May need a few months to adjust to hemodialysis. Always report
problems to your health care team, who often can treat side effects quickly
and easily. You can avoid many side effects by following an eating plan you
develop with your dietitian, limiting liquid intake, and taking your medicines

as directed 0,

2. 6. 5. Dialysis Modalities and Availability

Dialysis modalities include

1) In-center.
2) Satellite or self-care, where dialysis is undertaken with access to support
staff to aid in the dialytic procedure.

3) Home hemodialysis.

4) as well as continuous ambulatory and automated peritoneal dialysis.

Prescription patterns can be categorized as conventional, incremental,

intensive (short daily or nocturnal), trial-based, and palliative. Availability
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of modalities and prescription patterns is usually more a function of local
resources, reimbursement policies, and infrastructure than informed patient
preferences. In some parts of the world, in-center hemodialysis is the
predominant modality, whereas a “peritoneal dialysis first” approach is taken
in a number of jurisdictions with excellent outcomes. In industrialized
countries, peritoneal dialysis is often more cost-effective than hemodialysis,
yet the opposite may be true for countries with no local manufacturing of

peritoneal dialysis fluids or with tariffs on importing peritoneal dialysis

supplies (61 62.63),

Factors that have been independently associated with a lower
likelihood of use of peritoneal dialysis are diabetes as the cause of end-stage
kidney disease (ESKD), higher health care expenditure as a percent of gross
domestic product, a larger number of private, for-profit hemodialysis
facilities, and greater cost of peritoneal dialysis consumables relative to
staffing. Early mortality (death within the first 90 days of starting dialysis)
disproportionately affects patients receiving in-center hemodialysis. This is
likely due, at least in part, to selection bias because patients with acute
kidney injury complicating chronic kidney failure or those with poorer health
status are more likely to use in-center hemodialysis than peritoneal dialysis
(64).

Strategies to reduce early mortality are not well studied. The only
absolute contraindication for maintenance hemodialysis is the absence of
possible vascular access or prohibitive cardiovascular instability. Peritoneal
dialysis is contraindicated if the peritoneal cavity is obliterated, the
membrane is not functional, or catheter access is not possible. Anuria is not
a contraindication for peritoneal dialysis. All other health conditions are
relative contraindications, and therefore the selection of dialysis modality

needs to reflect informed patient choice with decision support appropriate to
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the health care system. Patients and caregivers need to be informed of the
challenges, considerations, and trade-offs of the different dialysis modalities
so that modality selection can be tailored to their health and social
circumstances. In multiple countries it has been reported that men more
commonly receive dialysis than do women ©> 9

Further investigation is needed to clarify whether and where
disparities exist, and whether disparities result from biological differences or
sociocultural biases. Conference participants recognized that preserving
residual kidney function is important and should be a goal for all clinicians
and dialysis patients. Yet residual kidney function should not be the sole
consideration in selecting the initial dialysis modality, because the quality of
evidence comparing decline in residual kidney function across modalities is

based on small, mostly single-center, observational studies from more than

2 decades ago €7,

As such, available data are not robust enough to suggest one
modality is favorable over another. Similarly, although there is evidence that
some patients may benefit from incremental versus thrice-weekly

hemodialysis in terms of preserving residual kidney function ©®

2. 7. 6. Urgent Versus Nonurgent and Planned Versus Unplanned
Starts

Urgent starts are defined as those in which dialysis must be initiated
imminently or in less than 48 hours after presentation to correct life-
threatening manifestations. Nonurgent starts are those in which dialysis
initiation can be more than 48 hours after presentation. A planned approach
Is one in which the modality has been chosen prior to the need for dialysis
and there is an access ready for use at the initiation of dialysis. An unplanned
start is dialysis initiation when access is not ready for use or requires

hospitalization or when dialysis is initiated with a modality that is not the
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patient’s choice. Hemodialysis or peritoneal dialysis is possible in both

planned or unplanned and urgent or nonurgent start situations. However,

patients who require urgent dialysis in the setting of hyperkalemia, volume

overload, or marked uremia are not good candidates for urgent-start

peritoneal dialysis. The following are 5 key elements to a successful urgent

start in patients in whom peritoneal dialysis is considered by the physician

and patient as optimal therapy.

1) Ability to place a peritoneal catheter within 48 hours.

2) Staff education regarding use of catheter immediately after placement

3) Administrative support in inpatient and outpatient settings.

4) ldentification of appropriate candidates for urgent-start peritoneal
dialysis.

Utilization of protocols in every step of the urgent-start process (from
patient selection for peritoneal dialysis through appropriate post-discharge
follow-up) The major barriers to an urgent-start peritoneal dialysis program
are lack of operators who can place a peritoneal dialysis catheter within the
urgent start time frame (i.e., 48 hours) and limited capacity of the health care

facility to support peritoneal dialysis treatment for urgent-start patients and

train patients on short notice. Where technical expertise in PD catheter

placement is lacking, this can generally be addressed by increasing access
for training in interventional nephrology by nephrologists and/or
radiologists. When critical illness, time, or capacity to offer hemodialysis
and peritoneal dialysis limit the initial choice, patients need to subsequently
be provided with support to enable transition to their preferred modality
when feasible ©9),
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2. 7.7. Patient Education and Support Preparation For Dialysis

Education and decision aids are essential in helping patients to better
understand kidney failure, weigh available treatments, maintain a feeling of
control, and share information with family members and/or carers /9,

Additionally, early education is associated with lower mortality after

dialysis is initiated "), Effective education is usually offered to patients as

they approach CKD G4 (@, Education materials may include tours or videos
with interviews of patients using the different modalities. In the absence of
patient or system specific contraindications to a form of dialytic therapy, all
options should be equally represented.

Comprehensive education may also be available in the inpatient
setting and for those who did not have regular follow-up with a nephrologist
or access to dialysis education prior to starting dialysis. The dialysis modality
is ideally chosen with timely and shared decision-making among the health
care team, patients, and their carers. Discussions about options and
implications of various dialysis modalities need to include persons who start
dialysis in an unplanned fashion. The approach for choosing modality is
ideally person-centered, engaging the patient in choosing the dialysis
modality in the context of their goals for care, local resources, out-of-pocket
costs, capacities of regional health care facilities, and medical feasibility
Patients do perceive that home dialysis (peritoneal dialysis or hemodialysis)
offers the opportunity to thrive; improves freedom, flexibility and well-
being; and strengthens relationships . With appropriate adequate
predialysis support and training, it is estimated that up to 50% of patients

with ESKD will attain self-care dialysis 4.
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2. 7. 8. Supporting patients during dialysis

After a patient starts dialysis, the health care team needs to provide
ongoing support to optimize the health benefits of the selected modality.

Support may be needed most in the period immediately after initiation
and may decrease over time. Early attrition from peritoneal dialysis or home
hemodialysis may result from catheter or mechanical problems, infection,
management in a small center, or delayed referral to nephrologists or for
CKD care ™,

2. 7.9 Dialysis Frequency

Increasing the thrice-weekly frequency of dialysis sessions to >4 times
may support better management of fluid removal ®. and lower systolic
blood pressure, as well as improve Quality Of Life QOL (77,

Alternately, a shorter but increased frequency of dialysis provided by
six HD sessions two-hourly per week may benefit toward greater removal of
uremic solutes, as shown in patients with lower trends in pre-dialysis serum
levels of creatinine, urea, uric acid, and protein-bound solutes such as indole-
3-acetic acid and indoxyl sulfate. However, serum albumin levels and post-
dialysis weight did not improve for these patients (/®),

In contrast, Rashidi et al. (2011) observed improved weight, BMI,
and serum albumin status along with decreased serum CRP in patients
converting to four HD sessions four-hourly per week from the standard
dialysis regime by six weeks (9,

Dietary intake also improved albeit non-significantly. This may perhaps

be explained by improved appetite occurring with greater removal of uremic

compounds through more frequent dialysis €.
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2. 7.10. Dialysis Duration

Increasing the dialysis duration results in greater removal of small and
large uremic solutes compared to the standard HD regime @V, Patients
dialyzing for 8 h using a high-flux dialyzer membrane have shown greater
total solute removal, dialyzer extraction ratios, and total cleared

volumes for urea, creatinine, phosphorus, and 2-microglobulin compared
to patients on standard dialysis, and this occurs without acting dialysis
adequacy.

Lower post-dialysis levels of the uremic toxin indoxyl sulfate have been

observed in patients dialyzing for 8 h compared to the standard 4 h regime
(17.2 3.6 vs. 27.5 3.2 g/mL, p = 0.049), despite both patient groups

having similar pre-dialysis levels €2,

2. 8. Previous Studies

First Study:

Freitas et al, 2014, study about ** Prevalence of malnutrition and

associated factors in hemodialysis patients .

The study aims to assess the prevalence of malnutrition and associated
factors in hemodialysis patients. A cross-sectional study of 344 hemodialysis
patients from Goiania, Goias aged 18 years or more. Results mild or
moderate malnutrition was found in 22.4% of the patients. malnutrition: age
between 19 and 29 years (PR=1.23, 95%CI=1.06-1.43), family income less

than 2 minimum salaries ©2,
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Second study:
Rezeq et al, 2018, about ""Prevalence of malnutrition in hemodialysis
patients: A single-center study in Palestine™.

The aim of this study was to determine the nutritional status and
prevalence of malnutrition and its predictors among HD patients at An-Najah
National University Hospital, Nablus, Palestine. A cross-sectional study was
carried out on HD patients in this hospital. Seven-Point Subjective Global
Assessment (7-point SGA) was used to assess the

nutritional state of HD patients. Biochemical tests were obtained during
the study period from medical files of the studied patients. A total of 106 HD
patients were recruited for this study and assessed for nutritional status. More
than half (60, 56.6%) of the recruited patients were males.

The majority of the patients (86.8%) were above 45 years of age.
Hypertension (65, 61.3%) was the most common comorbid conditions
followed by diabetes mellitus (51, 48.1%).

The median SGA score was 5.57 (5-6). More than half of the HD
patients (56; 52.8%) were well-nourished while the remaining (50, 47.2%)
had mild-to-moderate malnourishment. Univariate analysis indicated that

SGA score was significantly higher in HD patients with college education,

and those with current occupation (P = 0.025). No significant correlation 9,

Third Study:
Zaki et al, 2019, study about "Assessment of malnutrition status in
hemodialysis patients’.
The purpose of this study was to estimate the prevalence of
malnutrition among adult HD patients in Cairo, Egypt and to investigate the
possible factors correlating with malnutrition in those patients. was a

prospective cross-sectional observational study that conducted at 2 dialysis
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units in Cairo, Egypt. Patients were evaluated for the nutritional status by
using modified subjective global assessment (mSGA). Biochemical and
hematological parameters were collected pre-dialysis.

A total of 100 patients with ESRD on regular HD for more than 6
months (64% males and 36% females) were included in the study. Their
mean age was 50.2 + 12.5 years and the primary cause of ESRD was
hypertension in 45% and diabetes in 34%. The prevalence of malnutrition
was 67% according to the reference standard mSGA; either mildly-
moderately malnourished (50%) or severely malnourished (17%). The

MSGA score was positively correlated to age, duration of HD, and CRP and

negatively correlated with albumin in HD patients @),

Fourth study:

Mousa et al, 2020, about ""Nutritional status of Iraqgi adults on

maintenance hemodialysis: A multicenter study.

The objective is to assess the prevalence of malnutrition and its
associated factors in adult patients on hemodialysis (HD). A total of 271
participants (149 males and 122 females) from four major dialysis units were
included in this descriptive cross-sectional study conducted from October
2020 to March 2021. Nutritional status was measured using a subjective
global assessment tool. The overall prevalence of estimated nutritional status
was as follows: 50.2% were well-nourished, 42.4% were mildly/moderately
malnourished, and 7.4% were severely malnourished.

No significant association was detected with regard to age, sex,
residence, marital status, occupation, and cause of kidney disease (P > 0.05).
Higher educational level, lower BMI, and serum albumin were significantly

associated with malnutrition (P < 0.02, <0.005, and <0.02, respectively) ®4.
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Fifth study:
Ghorbani A, etal, 2020, study about "*The prevalence of malnutrition
in hemodialysis patients'".

To assess the prevalence of malnutrition and associated factors in
hemodialysis patients. A cross-sectional study was conducted on 239
hemodialysis patients (162 males and 77 females) referred to three dialysis
centers in Ahvaz, Iran in 2018. The nutritional status was measured using
subjective global assessment (SGA) tool. (18.8%) patients including 32 males
and 13 females had mild to moderate malnutrition while 26 (10.9%) patients
consisting of 11 men and 15 women had severe malnutrition.

Found a significant association between patients’ gender and
malnutrition status (P = 0.013). In addition, a significant association was seen
between age (P =0.024), BMI (P = 0.0001), BMI, patient’s gender were the

significant predictors of severe malnutrition in hemodialysis patients

(P < 0.05) ®9,
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Chapter Three
Methodology

In this chapter, the researcher describes the methods of the study, which
include the design of the study, administrative arrangements, ethical
considerations, setting of the study, a sample of the study, study instrument,

pilot study, data collection, and data analysis.

3. 1. Design of the Study

Descriptive Cross-Sectional study design, is carried throughout the

present study about (Assessement of Malnutrition among Patients Undegone

Hemodialysis in Al-Basrah Teaching Hospital) from the period of 17%

November, 2021 to 10 ™ April, 2022.

3. 2. Administrative Arrangements

The researcher presented a detailed description of the study protocol
including a statement of the problem, goals, and a questionnaire to the Basrah
Health Directorate (Human Development and Training Center), (Appendix
Al) to obtain official permission to conduct the study. Subsequently, a dialysis
center at Al-Basrah Tearching Hospital was approached with approval to
obtain an arrangement and cooperation in order to collect study sample
(Appendix A2).

3. 3. Ethical Consideration

Before data collection, the researcher met with patients by face-to-face
interview. The researcher discussed the aims of the study with patients before
participating and obtained oral consent from every patient before data

collection.
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The patients informed that the study would assess nutritional status, also

informed them, that the study did not cause any actual or potential harm to

them.

3. 4. Setting of the Study

The study was done at dialysis unit of Basrah Teaching Hospital. This unit
serves about 200 patients, providing an average of 3 dialysis sessions per week

for each patient, free of charge.

The researcher had chosen this center due to availability of study sample,

easily accessible and the collaboration of staff.

3. 5. Population of the Study

Overall study sample composed of (100) patients who visit dialysis unit
in Al- Basrah Teaching Hospital. The participants met the study criteria and

were included in the study.

3. 6. Sample of the Study

The sample was a purposive, non-probability, includes (100) patients
with End Stage Renal Disease ESRD, who were attained to dialysis unit of
Basrah Teaching Hospital. The Participants were composed of (51) males and
(49) females.

1. Inclusion Criteria
The study includes patients:
18 years of age or older.
From both sex ( Males and females).

They're able to participate in the study.
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. Exclusion Criteria
The study excludes patients:
Newly diagnosed patients with chronic renal failure.
Patients with peritoneal dialysis.
They are refusing to participate.
Those suffering from any psychological illness or unable to care for

themselves.

3. 7. Study Instrument

To achieve the study goals. The study instrument consists of two parts
(Appendix B1, B2) including:

Part | Patients Socio-Demographic Data

This part is concerned with the collection of demographic data obtained
from the patients by interview questionnaire sheet and consists of (8) variables
including (age, weight (kg), Length (cm), gender, marital status, leducational

level, Profession, and residence).
Part Il: Assessment of Malnutrition:

This part contain the tool was used in the study, available free for
researchers, Mini Nutritional Assessment (MNA®). is a screening tool to
help identify elderly persons who are malnourished or at risk of malnutrition.
Mini nutritional assessment (MNA) contains 16 items and it evaluates four
different aspects; anthropometric measurements (BMI, weight loss, mid-arm
and mid-calf circumferences); general assessment (lifestyle, medications,
mobility and signs of depression); short dietary assessment (number of

meals, food and fluid intake) and subjective assessment (self-perception of

food and nutrition). Patients were divided into three groups according to the
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score. Scores less than 17 out of 30 are considered malnourished, 17-23.5
are at the risk of malnutrition, 24 and above are considered normal 9.
Statistical Analyses were performed by using Statistical Package for the

social science (SPSS) program version 24.

3. 8. Validity of the Instrument

Content validity of the study instrument is obtained through a panel of
(7) experts (Appendix C). These experts are faculty members at the College of
Nursing in University of Basrah.

The researcher introduce, a copy of study instrument to those experts and
asked them to evaluate content clarity and adequacy. Their responses suggested
that the the study instrument are clear and adequate, but need some changes to

be more accurate to examine what needs to be tested.

3. 9. Reliability of the Instrument and Pilot Study

To assess the reliability of study instrument, a pilot study was conducted

on (10) patients. Participants of the pilot study had the same characteristics as

the study sample.

The reliability of the research instrument had been evaluated through the
Statistical Package for the social science (SPSS) program version 24, by
applying Cronbach's alpha for each axis of the third part of study instrument.

Cronbach's alpha is computed on responses of (10) patients with ESRD
through the period of 15tto 9™, December 2021.
3. 9. 1. Pilot Study Conclusions
The pilot study concludes:
- The research instrument items have been clear and recognized.

- Each patients test time ranged from (5-10) minutes.
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Table (3-1) Reliability of the Study Instrument

Parts of Questionnaire Cronbach's Alpha
Mini Nutritional 0.917

Assessment

Table (3-1) Shows that study instrument is excellent to use in the study

depend on Cronbach's alpha value, 0.917. so that the instrument is reliable to

test research phenomenon.

3. 10. Statistical Analysis

. Descriptive Data Analysis:
Tables (frequencies, percentages, and mean of scores).
Statistical figures.
Cronbach's Alpha to determine the reliability of the study instrument.
. Inferential Data Analysis:
Correlation: To determine the correlation of malnutrition scores with
some demographic data.
. Rating and Scoring:
Mini nutritional assessment (MNA) contains 18 items.
Patients were divided into three groups according to the score.
Scores less than 17 out of 30 are considered malnourished.
17-23.5 are at the risk of malnutrition.

24 and above are considered normal.
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Chapter Four

Results of the Study

Table (4-1): Participants Socio-Demographic Characteristics

Demographic | Rating and Intervals Frequency | Percent (%0)
Variables N=100 N=100
20-30 years 13 12.3
1- Age 31-40 years 22 20.8
41-50 years 17 16.0
51-60 years 27 25.5
61-70 years 21 19.8
Gender Female 49 46.2
Male 51 48.1
Weight (Kg) 37-57 29 29.0
57-77 48 48.0
77-97 23 23.0
Lenght (cm) 143-153 11 11.0
153-163 43 43.0
163-173 23 23.0
173-183 23 23.0
Educational Elementary 58 54.7
Level Secondary 22 20.8
Institue 7 6.6
College 6 5.7
Post graduate 7 6.6
Marital status Married 83 78.3
Single 17 16.0

Profession Employee 7 6.6
Freelancer 33 31.1
Housewife 33 31.1

Retired 27 25.5
Residence City center 55 51.9
Outskirts of the city 45 42.5
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Table (4-1) shows that participants age group at a level (51-60

years) were (25.5.%). According to the gender (48.1%) were males.

About body weight highest rate at a level (57-77kg) were (48.0 %), but
patients lenght (153-163 cm) were (43.0 %). According to the level of
education (54.7%) have elementary education.

Relative to marital status participants were married (78.3%).
According to the profession (31.1%) were freelancers and housewife. The

residence shows that (51.9%) were from city center.

Table (4-2) Assessment of Nutritional level among Patients Undegone

Hemodialysis

Nutritional level Frequency N=100 Percent N=100

Malnutrition State 25 25.0

Risk for Malnutrition 70 70.0

Normal Nutrition 5 5.0
Total 100.0

Table (4-2) Shows that the majority of study participants were at risk of
malnutrition (70.0%), but the lowest perecent normal nutritional state were
(5.0%).
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Nutritional Level among patients

. | II - II

Malnutrition State Risk for Malnutrition Normal Nutrition Total

B Frequency N=100 H Percent N=100

Figure (4-2): Show Malnutrition among hemodialysis Patients
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Table (4-3) Relationship between malnutrition scores and sociodemographic data

score

Age

Sex

Marital

status

Educationl

level

Profession

Residence

Pearson Correlation

-.031-

.087

Sig. (2-tailed)

157

390

Pearson Correlation

- 467-"

102

Sig. (2-tailed)

.000

311

Pearson Correlation

071

216"

Sig. (2-tailed)

484

031

Marital Status

Pearson Correlation

1

-.130-

Sig. (2-tailed)

199

Educational level

Pearson Correlation

1

Sig. (2-tailed)

Profession

Pearson Correlation

Sig. (2-tailed)

Residence

Pearson Correlation

Sig. (2-tailed)
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*Correlation is significant at the 0.05 level (2-tailed)
J*Correlation is significant at the 0.01 level (2-tailed)
N=100

Table (4 -3): Shows that, the relationship between malnutrition scores

and sociodemographic data is insignificant.
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Chapter Five
Discussion of the Results

This chapter highlights the main points raised in chapter four
(Results). Findings were interpreted in a systematic and organized manner
with a reasonable discussion that is supported by most related previous

studies.

Part I: Discussion of Participants Socio-Demographic Characteristics

Age and Gendedr

Regarding the patients socio-demographic characteristics, the highest
percent age ranging between (51-60 years) were (25.5%), and less than half

of participants were males (48.1%).

This result agrees with a study conducted by Zaki et al, 2019 showed
that (64% males and 36% females) were included in the study. Their mean
age was 50.2 + 12.5 years.

The researcher explains that the reason behind this findings were due to

the target population only adult patients more thn 20 years.

Body Mass Index (BMI) (Weight/ Height ?)

Regarding body weight, highest rate (48.0 %) were at a level (57-
77 kg). According to participants length, highest percentage (43.0%) were
153-163 cm, which is reflect to result in higher percentage for BMI equal
or greater 23 49.0%. This result is agree with study conducted by
Ghorbani A, etal, 2020, showed that MBI (18.5-24.9) were 119 (49.8%).
This is not only indicate for healthy body weight but can due to fluid

accumulation.
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Marital Status

Married participants are dominant more tha half percentage (78.3). This
outcome is similar to the study by Rezeq et al, 2018 who showed that
most of the participants were married (69.8%).

The researcher believes that this outcome is consistent with the
traditional ideals of the Iragi culture, which promotes young people to

marry and to form a family.

Profession and Educational level and residence

According to the profession (31.1%) were freelancers and housewife.
IN regard to educational level more than half of them (54.7 %) had
elementary school education.

According to the residence more than half of them (51.9%) were
from city center. This is disagree with a study conducted by Rezeq et al,
2018, showed that suburbs were more than half (62.3%) of study

participants.

Discussion Assessment of Nutritional level among Patients Undegone
Hemodialysis Table (4-2)

Regarding nutritional level, majority of the hemodialysis patients

ticipants were at risk of malnutrition (70.0%), but the lowest perecent were

normal nutritional state (5.0%). This result may be similar to the study
conducted by Zaki et al, 2019 was showed that the prevalence of
malnutrition was 67% according to the reference standard mSGA,; either

mildly-moderately malnourished (50%) or severely malnourished (17%).
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Discussion Relationship between malnutrition scores and some

demographic data Table (4-3)

The relationship between malnutrition scores and sociodemographic
data is insignificant. This outcome disagree with a study by Zaki et al, 2019
showed that The malnutrition score was positively correlated to age, duration

of HD, and CRP and negatively correlated with albumin in HD patients.

According to the researchers point of view the nutritional status of
hemodialysis patients affected by hemodialysis sessions and patients

adherence with the schedule.
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Chapter Six
Conclusions and Recommendations

This chapter addresses the outcome of the research, focusing on

discussion and a detailed analysis of the study results and suggestions

relating to these findings.

6. 1. Conclusions:

1.

The highest percent age ranging between (51-60 years) were (25.5%),
and less than half of participants were males (48.1%). body weight (48.0
%) were at a level (57-77 kg). highest percentage of length (43.0%)
were 153-163 cm, which is reflect to result in higher percentage for BMI
equal or greater 23 were (49.0%).

Married participants are dominant more tha half percentage (78.3).

. According to the profession (31.1%) were freelancers and housewife.

more than half of them (54.7 %) had elementary school education.

. more than half of them (51.9%) were from city center.

. Majority of the hemodialysis patients were at risk of malnutrition

(70.0%), but the lowest perecent were normal nutritional state (5.0%).

. The relationship between malnutrition scores and sociodemographic data

IS insignificant

. The nutritional status of hemodialysis patients affected by hemodialysis

sessions and patients adherence with the schedule.




Chapter Five: Discussion of the Results

6. 2. Recommendations:

1. Improving knowledge and practice of patients with ESRD about
importance of nutrition.

2. Assessment of nutritional status among HD patients is an important issue
and needs to be followed up by health-care team in HD centers. The use of a
valid tool and easy scale such as MNA may provide a quick and valid picture
on the nutritional status of HD patients.

3. A larger sample is needed in future research will enhance the

generalization of the findings of future studies.




References




References

References

(£) Y1 ¢ 8l 55 g ¢ g ,SI Ol Sal)

1- De Nicola L, Zoccali C. Chronic kidney disease prevalence in the general
population: Heterogeneity and concerns. Nephrol Dial Transplant.
2016;31:331-5.

Ortiz A, Covic A, Fliser D, Fouque D, Goldsmith D, Kanbay M, et al.
Epidemiology, contributors to, and clinical trials of mortality risk in
chronic kidney failure. Lancet. 2014;383:1831-43.
Robinson BM, Zhang J, Morgenstern H, Bradbury BD, Ng LJ,
McCullough KP, et al. Worldwide, mortality risk is high soon after
initiation of hemodialysis. Kidney Int. 2014;85: 158-65.

doi: 10.1038/ki.2013.252.
Eckardt KU, Gillespie IA, Kronenberg F, Richards S, Stenvinkel P,
Anker SD, et al. High cardiovascular event rates occur within the first
weeks of starting hemodialysis. Kidney Int. 2015;88:1117-25.

doi: 10.1038/ki.2015.117.
Wang AY, Lam CW, Chan IH, Wang M, Lui SF, Sanderson JE. Sudden
cardiac death in end-stage renal disease patients: A 5-year prospective
analysis. Hypertension. 2010;56:210-6.
Yigit IP, Ulu R, Celiker H, Dogukan A. Evaluation of nutritional status
using anthropometric measurements and MQSGA in geriatric
hemodialysis patients. Northern clinics of Istanbul. 2016;3:124-130.
Becker PJ, Nieman Carney L, Corkins MR, Monczka J, Smith E, Smith
SE, et al. Consensus statement of the Academy of Nutrition and
Dietetics/American Society for Parenteral and Enteral Nutrition:

indicators recommended for the identification and documentation of




References

pediatric malnutrition(undernutrition). J Acad Nutr Diet. 2014;114:1988-
2000. doi: 10.1016/j.jand.2014.08.026

8- Gracia-lguacel C, Gonzéalez-Parra E, Pérez-Gémez MV, Mahillo I, Egido
J, Ortiz A, et al. Prevalence of protein-energy wasting syndrome and its
association with mortality in haemodialysis patients in a center in Spain.
Nefrologia. 2013;33:495-505.

9- Chung S, Koh ES, Shin SJ, Park CW. Malnutrition in patients with
chronic kidney disease. Open J Int Med. 2012; 2:89-99.

10- Noori N, Kovesdy CP, Dukkipati R, Feroze U, Molnar MZ, Bross R, et
al. Racial and ethnic differences in mortality of hemodialysis patients:
Role of dietary and nutritional status and inflammation. Am J Nephrol.
2011;33:157-67.doi: 10.1159/000323972.

11- Rezeq, H. A., Khdair, L. N., Hamdan, Z. I., & Sweileh, W. M.

Prevalence of malnutrition in hemodialysis patients: A single-center

study in Palestine. Saudi Journal of Kidney Diseases and Transplantation.
2018, 29(2), 332.

12- Melissa Conrad Stoppler, MD, DEFINITION OF HEMODIALYSIS
Retrived from https://www.rxlist.com/hemodialysis/definition.htm.

13- Mutsert R, Grootendorst DC, Boeschoten EW,Brandts H, Manen JGV,

Krediet RT, et al. (). Subjective global assessment of nutritional status is

strongly associated with mortality in chronic dialysis patients. Am J Clin
Nut. 2009, 89(3):787-93.
doi: 10.3945/ajcn.2008.26970t, 14 (7), 1732-8.

14- Steiber A, Leon JB, Secker D, McCarthy M, McCann L, Serra M, et al.
. Multicenter study of the validity and reability of subjective global
assessment in the hemodialysis population. J Ren Nutr. 2007, 17(5):336-
42. doi: 10.1053/j.jrn.2007.05.004.




References

15- Levey AS, Coresh J, Balk E, Kausz AT, Levin A, Steffes MW, et al.
National Kidney Foundation practice guidelines for chronic kidney
disease: evaluation, classification, and stratification. Ann Intern Med.
2003;139(2):137-47.

16- Coresh J, Byrd-Holt D, Astor B, Briggs J, Eggers P, Lacher D, et al.
Chronic kidney disease awareness, prevalence, and trends among U.S.
adults, 1999 to 2000. J Am Soc Nephrol. 2005;16(1):180-8.

17- Levey A, Atkins R, Coresh J, Cohen E, Collins A, Eckardt K, et al.
Chronic kidney disease as a global public health problem: approaches and
initiatives - a position statement from Kidney Disease Improving Global
Outcomes. Kidney Int. 2007;72(3):247-59.

18- Qureshi AR, Alvestrand A, Danielsson A, Divino-Filho JC, Gutierrez A,
Lindholm B, et al. Factors predicting malnutrition in hemodialysis
patients: across-sectional study. Kidney Int. 1998;53(3):773-82..

19- Steiber AL. Chronic Kidney Disease: Considerations for Nutrition
Interventions. JPEN J Parenter Enteral Nutr. 2014.

20- Wang AY, Sea MM, Ho ZS, Lui SF, Li PK, Woo J. Evaluation of
handgrip strength as a nutritional marker and prognostic indicator in
peritoneal dialysis patients. Am J Clin Nutr. 2005;81(1):79-86.

21- Clinical practice guidelines for nutrition in chronic renal failure.
K/DOQI, National Kidney Foundation. Am J Kidney Dis. 2000;35(6
Suppl 2):S1-140..

22- Fouque D, Kalantar-Zadeh K, Kopple J, Cano N, Chauveau P, Cuppari

L, et al. A proposed nomenclature and diagnostic criteria for protein-
energy wasting in acute and chronic kidney disease. Kidney Int.
2008;73(4):391-8.

23- Ruan X, Guan Y. Metabolic syndrome and chronic kidney disease. J
Diabetes. 2009;1(4):236-45.




References

24- O'Seaghdha CM, Lyass A, Massaro JM, Meigs JB, Coresh J, D'Agostino
RB, et al. A risk score for chronic kidney disease in the general
population. Am J Med. 2012;125(3):270-7.

25- Young GA, Kopple JD, Lindholm B, Vonesh EF, De Vecchi A,
Scalamogna A, et al. Nutritional assessment of continuous ambulatory
peritoneal dialysis patients: an international study. Am J Kidney Dis.
1991;17(4):462-71.

26- Kovesdy CP.Traditional and novel dietary interventions for preventing
progression of chronic kidney disease. J Ren Nutr. 2013;23(3):241-5.
27- de Brito-Ashurst 1, Varagunam M, Raftery MJ, Yagoob MM.
Bicarbonate supplementation slows progression of CKD and improves

nutritional status. J Am Soc Nephrol. 2009;20(9):2075-84.

28- Carrero JJ, Stenvinkel P, Cuppari L, Ikizler TA, Kalantar-Zadeh K,
Kaysen G, et al. Etiology of the protein-energy wasting syndrome in
chronic kidney disease: a consensus statement from the International
Society of Renal Nutrition and Metabolism (ISRNM). J Ren Nutr.
2013;23(2):77-90.

29- Stenvinkel P, Heimbirger O, Lindholm B. Wasting, but not
malnutrition, predicts cardiovascular mortality in end-stage renal disease.
Nephrol Dial Transplant. 2004;19(9):2181-3.

30- Mitch WE. Insights into the abnormalities of chronic renal disease
attributed to malnutrition. J Am Soc Nephrol. 2002;13 Suppl 1:S22-7.

31- Mitch WE. Getting beyond cross-sectional studies of abnormal
nutritional indexes in dialysis patients. Am J Clin Nutr. 2003;77(4):760-
1.

32- Bailey JL, Wang X, England BK, Price SR, Ding X, Mitch WE. The

acidosis of chronic renal failure activates muscle proteolysis in rats by

augmenting transcription of genes encoding proteins of the ATP-




References

dependent  ubiquitin-proteasome  pathway. J  Clin  Invest.
1996;97(6):1447-53.

33- Kalantar-Zadeh K, Mehrotra R, Fouque D, Kopple JD. Metabolic
acidosis and malnutrition-inflammation complex syndrome in chronic
renal failure. Semin Dial. 2004;17(6):455-34.

34- Grodstein GP, Blumenkrantz MJ, Kopple JD. Nutritional and metabolic
response to catabolic stress in uremia. Am J Clin Nutr. 1980;33(7):1411-
6.

35- Wolfson M, Jones MR, Kopple JD. Amino acid losses during
hemodialysis with infusion of amino acids and glucose. Kidney Int.
1982;21(3):500-6.

36- Ikizler TA, Flakoll PJ, Parker RA, Hakim RM. Amino acid and albumin
losses during hemodialysis. Kidney Int. 1994;46(3):830-7.

37- Kopple JD, Cianciaruso B, Massry SG. Does parathyroid hormone cause
protein wasting? Contrib Nephrol. 1980;20:138-48.

38- Sherwin RS, Bastl C, Finkelstein FO, Fisher M, Black H, Hendler R, et
al. Influence of uremia and hemodialysis on the turnover and metabolic
effects of glucagon. J Clin Invest. 1976;57(3):722-31.

39- Mak RH. Insulin resistance but IGF-I sensitivity in chronic renal failure.
Am J Physiol. 1996;271(1 Pt 2):F114-9.

40- Stenvinkel P, Heimbirger O, Lindholm B, Kaysen GA, Bergstrom J. Are
there two types of malnutrition in chronic renal failure? Evidence for
relationships between malnutrition, inflammation and atherosclerosis
(MIA syndrome). Nephrol Dial Transplant. 2000;15(7):953-60.

41- Cameron JL. Nutritional determinants of puberty. Nutr Rev 1996; 54:

Martin HP. Nutrition: its relationship to childrens physical, mental, and
emotional development. Am J Clin Nutr 1973; 26: 766-75.




References

42- Kalantar-Zadeh K, Kopple JD. Relative contribution of nutrition and

inflammation to clinical outcome in dialysis patients. Am J Kidney Dis

2001; 38: 1343-350.

43- Jones CH, Wells L, Stoves J, Farquhar F, Woodrow G. Can a reduction

in extracellular fluid volume result in increased serum albumin

inperitoneal dialysis patients?. Am J Kidney Dis. 2002; 39: 872-75.

44- Bergstorm J, Lindholm B. Malnutrition, cardiac disease, and
mortality:an integrated point of view. Am J Kidney Dis.1998; 32: 834-41.

45- Kaysen GA. Malnutrition and the acute-phase reaction in dialysis

patients, how to measure and how to distinguish?. Nephrol Dial Trans

2000; 15: 1521-524.

46- Schilthuizen, S.F., et al., Device for the removal of toxic substances from
blood, 2015, Google Patents.

47- Preus, A., Historical dictionary of Ancient Greek philosophy 2015:
Rowman & Littlefield.

48- Soykan, O., C. Schu, and K.A. Chaffin, Method and device to treat
kidney disease, 2014, Google Patents.

49- Chamney, P., et al., Haemodialysis techniques and adequacy 2.

Nephrology Dialysis Transplantation, 2014. 29(suppl 3): p. iii458-iii469.

50- Singbartl, K. and J.A. Kellum, Urinary Biomarkers for Predicting Long-
Term Dialysis, 2014, Google Patents.

51- http://www.maximintegrated.com/an4698, TUTORIAL 4698, AN4698,
AN 4698, APP4698, Appnote4698, Appnote 4698 © 2013 Maxim
Integrated Products, Inc

52- Wong, J., E. Vilar, and K. Farrington, Haemodialysis. Medicine, 2015.
43(8): p. 478-483.



http://www.maximintegrated.com/an4698

References

53- Mayo Foundation for Medical Education and Research (MFMER).

2022. Hemodialysis, Retrive from https://www.mayoclinic.org/tests-

procedures/hemodialysis/about/pac-20384824.

54- National Kidney Foundation Kidney Disease Outcomes Quality
Initiative (KDOQI). KDOQI clinical

55- American University of Beirut, 2015. What You Need To Know About
Your Dialysis Access. Retrive from

https://aubmc.org.Ib/Documents/publications/patient_info/dialysis.pdf

56- Practice guideline for vascular access: 2019 update Am J Kidney Dis.
2020; 75: S1-S164.

57- https://www.azuravascularcare.com/infodialysisaccess/types-of-

dialysis-access/

58- https://www.niddk.nih.gov/health-information/kidney-disease/kidney-

failure/hemodialysis
59- Thomas B, Wulf S, Bikbov B, et al. Maintenance dialysis throughout the
world in years 1990 and 2010. J Am Soc Nephrol. 2015;26:2621-2633.

60- Liyanage T, Ninomiya T, Jha V, et al. Worldwide access to treatment

for end-stage Kkidney disease: a systematic review. Lancet.
2015;385:1975.

61- Locatelli F, Del VVecchio L, Pozzoni P, et al. Nephrology: main advances
in the last 40 years. J Nephrol. 2006;19:611

62- Robinson BM, Akizawa T, Jager KJ, et al. Factors affecting outcomes in

patients reaching end-stage kidney disease worldwide: differences in
access to renal replacement therapy, modality use, and haemodialysis
practices. Lancet. 2016;388:294—-306.

63- Foster BJ, Mitsnefes MM, Dahhou M, et al. Changes in excess mortality
from end stage renal disease in the United States from 1995 to 2013. Clin
J Am Soc Nephrol. 2018;13:91-99.



https://www.mayoclinic.org/tests-procedures/hemodialysis/about/pac-20384824
https://www.mayoclinic.org/tests-procedures/hemodialysis/about/pac-20384824
https://www.azuravascularcare.com/infodialysisaccess/types-of-dialysis-access/
https://www.azuravascularcare.com/infodialysisaccess/types-of-dialysis-access/
https://www.niddk.nih.gov/health-information/kidney-disease/kidney-failure/hemodialysis
https://www.niddk.nih.gov/health-information/kidney-disease/kidney-failure/hemodialysis

References

64- Hasegawa T, Bragg-Gresham JL, Yamazaki S, et al. Greater first-year
survival on hemodialysis in facilities in which patients are provided
earlier and more frequent pre-nephrology visits. Clin J Am Soc Nephrol.
4-206. 2009

65- Tennankore KK, Soroka SD, Kiberd BA. The impact of an "acute
dialysis start" on the mortality attributed to the use of central venous
catheters: a retrospective cohort study. BMC Nephrol. 2012;13:72

66- Walker RC, Hanson CS, Palmer SC, et al. Patient and caregiver
perspectives on home hemodialysis: a systematic review. Am J Kidney
Dis. 2015;65:451-463.

67- Evangelidis N, Tong A, Manns B, et al. Developing a set of core
outcomes for trials in hemodialysis: An international Delphi survey. Am
J Kidney Dis. 2017; 70-475:464

68- Morton RL, Snelling P, Webster AC, et al. Dialysis modality preference

of patients with CKD and family caregivers: a discrete-choice study. Am
J Kidney Dis. 2012;60:102-111.
69- Ronco C, Mason G, Nayak Karopadi A, et al. Healthcare systems and

chronic kidney disease: putting the patient in control. Nephrol Dial
Transplant. 2014;29:958-963.

70- Dahlerus C, Quinn M, Messersmith E, et al. Patient perspectives on the
choice of dialysis modality: results from the Empowering Patients on
Choices for Renal Replacement Therapy (EPOCH-RRT) study. Am J
Kidney Dis. 2016;68:901-910.

71- Morton RL, Tong A, Howard K, et al. The views of patients and carers
in treatment decision making for chronic kidney disease: systematic
review and thematic synthesis of qualitative studies. BMJ.
2010;340:c112.




References

72- Winterbottom AE, Gavaruzzi T, Mooney A, et al. Patient acceptability
of the Yorkshire Dialysis Decision Aid (YoDDA) booklet: a prospective
nonrandomized comparison study across 6 predialysis services. Perit
Dial Int. 36-381:37;2016

73- Lacson E Jr, Wang W, DeVries C, et al. Effects of a nationwide
predialysis educational program on modality choice, vascular access, and
patient outcomes. Am J Kidney Dis. 2011;58:235-242.

74- Daugirdas, J.T.; Greene, T.; Chertow, G.M.; Depner, T.A. Can rescaling
dose with 6 of dialysis to body surface area in the HEMO study explain
the di_erent responses to dose in women versus men? Clin. J. Am. Soc.
Nephrol. 2010, 5, 1628-1636

75- Slinin, Y.; Guo, H.; Gilbertson, D.T.; Mau, L.W.; Ensrud, K.; Collins,
A.J.; Ishani, A. Prehemodialysis Care by Dietitians and First-Year
Mortality After Initiation of Hemodialysis. Am. J. Kidney Dis. 2011, 58,
583-590.

76- Gil, HW.; Yang, J.O.; Lee, E.Y.; Lee, E.M.; Choi, J.S.; Hong, S.Y. The
E_ect of Dialysis Membrane Flux on Amino Acid Loss in Hemodialysis
Patients. J. Korean Med. Sci. 2007, 22, 598-603.

77- Rashidi, A.A.; Soleimani, A.R.; Nikoueinejad, H.; Sarbolouki, S. The
Evaluation of Increase in Hemodialysis Frequency on C-Reactive Protein
Levels and Nutritional Status. Acta Med. Iran. 2013, 51, 119-124.

78- Chazot, C.; Jean, G. The advantages and challenges of increasing the

duration and frequency of maintenance dialysis sessions. Nature Clin.
Pract. Nephrol. 2009, 5, 34-44.

79- Eloot, S.; Biesen, W.V.; Dhondt, A.; de Wynkele, H.V.; Glorieux, G.;
Verdonck, P.; Vanholder, R. Impact of hemodialysis duration on the

removal of uremic retention solutes. Kidney Int. 2008, 73, 765-770.




References

80- Daugirdas, J.T. Hemodialysis Treatment Time: As Important as it
seems? Semin. Dial. 2017, 30, 93-98.

81- Torigoe, A.; Sato, E.; Mori, T.; leiri, N.; Takahashi, C.; Ishida, Y.; Hotta,
O.; Ito, S. Comparisons of amino acids, body constituents and
antioxidative response between long-time HD and normal HD. Hemodial.
Int. 2016, 20, S17-S24.

82- Freitas, A. T. V. D. S, Vaz, I. M. F., Ferraz, S. F., Peixoto, M. D. R. G,
& Campos, M. I. V. M. Prevalence of malnutrition and associated factors
in hemodialysis patients. Revista de Nutricéo. 2014, 27, 357-366.

83- Zaki, D. S., Mohamed, R. R., Mohammed, N. A., & Abdel-Zaher, R.
B.Assessment of malnutrition status in hemodialysis patients. Clinical
Medicine and Diagnostics. 2019, 1, 0-20.

84- Mousa, L. J., Naj, A. A., Mohammed, W. A., & Ali, A. S. Nutritional
status of Iraqi adults on maintenance hemodialysis: A multicenter study.
Journal of Renal Nutrition and Metabolism. 2020, 6(4), 89.

85- Ghorbani, A., Hayati, F., Karandish, M., & Sabzali, S. (2020). The

prevalence of malnutrition in hemodialysis patients. Journal of Renal

Injury Prevention, 9(2), e15-e15.
86- Vellas B, Villars H, Abellan G, et al.: Overview of the MNA--Its history
and challenges. J Nutr Health Aging. 2006, 10:456-63; discussion 463-5.




Appendices




Appendices

Administrative Arrangement

Appendix (Al)




Appendices

Administrative Arrangement

Appendix (A2)




Appendices

Appendix (B1)

AL 5 jlatiasd

Ad) & gasal) cila glaal) s J oY & sl

8/z 5 3 O:daclaia¥) Al
Le/wiel O
el O s O &SSO el Jaasl
Lle Sl 00 40 2 O
8/cals 50 O Aigal)
5 a Jacl O
CQwd, 0
28 O
Sl oA
Al S 0

Laall Galyhl O




Appendices

doal) ;ymﬁ_@m\ ¢ ad)
L) Ia8AY Al dpdalal) pged] ADEN JNA aladal) Jglii el & -9
faldl of faaall B Cligra gl adagdl B JSlia
Ledll platd aa 0V O 4l hwgia laid O dgelll and plad O
Bual) AN e dl) OMA el (plasd gaa Y
Cigyma e O A8 Y e ST 05l e O
oSl Ao YO S Y A e s O O

i< all e 5l oy
iS5 Gu SU / AN e ol e 5080 SIS GELAN L 3 O
d‘).mj\ EJJU.A qu_ ‘)JG O d‘).mj\ SJAU.A qu— JJ\E T

dpaalal) DY i) B Mo (e ol ol Tabiay Ala) (o -
Y O axi O

dpdi g dyuae clila) g -0

LR AR A G A D Q) aaida i e A O

ol b Glas 520

(" Aals Jshall) (+) ploasbisll 015 511) amal) ALS Jara -1

YV e il (VY (el AES Jxe O

VY e B YY) (e el S Jxe O

VY6 s sl o ST anall A€ Jaza O

¥ O a3 O Adlae gl e 8 (b pud Jia lony -V
YO o a0 ¢ lhag dgage dyal EDE o ST Joliny A
YO a0 s 7 B 5 AN £ B (e (Sl -4
Tlsa g o pall Lgd oliy ALalS A g pS -1

Cla s &36 0 Qs O 3450

Gl g ) J i Jana - )

a0 (dslegamlecalal)l Gl cilatia (e saal g das J8Y1 e
=0 sl b ) S ol a1l (e
px [ (L )osabal) Gl sall / Glasdll /2 ) (0 duas
200 YO Ly g padl) ol 48168 (e S gl Ciean dllgiay VY




Appendices

........ (s (ol B ogd  ymac olaa ) Jil guad) ApaS A LoV Y
ol &ie YO QST Y e JB O F La g ASlgtianal)

:al:.hi\d\gm‘,uhi_\i

Lgall jany aedndiaaly O el osn KYI e 5l e O
Uia (51 ()9 4ni paday O

Aadasl) Adat Al Lyl -v e

L3 e gl O 52 O

Ll Al e X 52 O

Aphaill e 4 pud 4l 5 2 O

o sl Ly S ¢ panl) Gl (o (o AY) QalEYY A jlRall -1
Laal) 4illa

250l it Sl O

Y O

33l i O

oual O




Appendices

Appendix B2
Quastionaire of the Study in English

Part One: Demoqgraphic Data:

2- Welght (KQ) @ voveieiiie e,
3- Helght (CM )t e,
4- Gender : O female
O male
Marital status : O Married

O single/single

Academic achievement: O Elementary O Intermediate

O Preparatory O Institute

O College O Postgraduate Studies

Profession: O employee
O free business
O Housewife
O Retired

Residence: O City center
O Outskirts of the city
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Part Two - Malnutrition Assessment

1- Was the lack of food intake during the past 3 months a result of loss
of appetite, problems with digestion , or difficulties in chewing or

swallowing ?
O Severe loss of appetite O Moderate loss of appetite O No appetite loss
2- The extent of weight loss during the last three months
O Weight loss of more than 3kg O Not known
O Weight loss from 1 to 3 kg O No weight loss
3- The ability to move:
O Committed to bed or chair
O Able to get out of bed/chair but unable to leave the house
O Able to leave the house
4- Any emotional stress or acute illness in the past three months :
O yes Ono
5- Any neurological or psychological injuries :
O Severe senile dementia or depression O Mild senile dementia

O not infected with diseases

6- Average body mass ( weight in kilograms ( =) ( height in meters?)

O BMI from 11 to less than 21

O BMI from 21 to less than 23
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O BMI greater than or equal to 23

7- Lives independently not in a nursing home or hospital O Yes
8- Takes more than three prescribed medicines per day? O Yes
O- Suffering from bed sores or skin ulcers? O Yes

10- How many full meals does the patient eat per day ?

O One meal O Two meals O Three meals

11- Protein intake rate:

At least one serving of dairy products (milk, cheese, yoghurt) O Yes O No
Two or more servings of cereal or eggs per week OYes ONo

A portion of meat / fish / poultry (daily) OYes ONo

12- Consuming two or more servings of fruits or vegetables daily ?
ONo O Yes

13- What is the amount of fluids (water, juice, coffee, tea, milk)

consumed daily?
O less than 3 cups O 3to 5 cups

14- Eating style :

O Unable to eat without help O Feeds himself with some difficulty

O Feeds himself without any problem
15- Self-vision of the state of nutrition :
O sees that he has malnutrition

O Not sure about feeding status
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O sees that he has no problem with feeding

16- Comparing with other people of the same age, how does the patient

view his health condition :
O is not the same quality

O does not know

O the same quality

O better
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Appendix (C)
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