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Abstract

Patients with Chronic Kidney Disease undergo kidney replacement therapy, one of which is
hemodialysis. In patients with end-stage CKD, the physiological functions of the kidneys are reduced so that the
kidneys are no longer able to regulate urine output. The kidney's response to changes in fluid and sodium intake
is not functioning as it should. Excess fluid intake between the two hemodialysis therapies as indicated by an
increase in body weight is known as Interdialytic Weight Gain (IDWG). High interdialytic weight gain is
associated with poor survival and increased mortality, one of which is due to disorders of the cardiovascular
system, edema, heart failure, and hypertension. This literature study aims to identify IDWG as the side effect of
therapy as well as the complications that may arise from it.
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1. Hemodialysis Therapy
a. Definition

The basic principle of Hemodialysis is to send blood from the patient to the dialyzer, which will then
efficiently remove uremic toxins and excess fluid and send the blood back to the patient [1]. KDOQI
recommends that patients with low residual kidney function (GFR less than 2 ml/min) undergo
hemodialysis three times a week with a duration of 3 hours each time hemodialysis The use of
hemodialysis therapy 2 times a week, is widely practiced in developing countries along with the
increasing hemodialysis patient [2]. The main components of the dialysis system are dialysis machines,
dialyzers, dialysates, and water treatment systems. The dialyzer controls the transfer of solutes in the
blood and water that can cross the semipermeable membrane. The flow of dialysate and blood is

simultaneous and opposite. The dialysis semipermeable membrane separates the blood flow compartment
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from the dialysate flow compartment—the process of transport across the membrane diffusion (dialysis)

and convection (ultrafiltration).

Diffusion is the movement of solutes through a semipermeable membrane based on differences in the
concentration of substances or molecules. This is the primary mechanism for excreting small molecules
such as urea, creatinine, electrolytes, and for the addition of serum bicarbonate. Ultrafiltration is
convection flow (water and solutes) that occurs due to differences in hydrostatic pressure and osmotic
pressure. The ultrafiltration value depends on the pressure gradient per unit of time. Membrane
permeability is measured by the ultrafiltration coefficient with units of mL/mmHg/hour with a range

between 2-50 mL/mmHg/hour [3].

a. Indication and Contraindications

The indication for starting hemodialysis therapy is when CKD has entered category five, with a GFR
of less than 15 mL/minute. According to Suhardjono, indications for hemodialysis therapy are carried out
when there 1is excess extracellular fluid, hypertension, hyperkalemia, metabolic acidosis,
hyperphosphatemia, anemia, neurological disorders such as nephropathy or encephalopathy, and a
decrease in the patient's capacity or quality of life. Contraindications for hemodialysis therapy are if there
is no vascular access in the patient. In addition, phobia of needles, coagulation disorders, and heart failure

are also relative contraindications [4].

b. Complications

In hemodialysis therapy, complications in patients can occur acutely or chronically. Hypotension is
an acute complication that often occurs in patients undergoing hemodialysis. Chronic complications in
patients undergoing hemodialysis, namely cardiovascular disorders are the main cause of death in
patients with end-stage CKD. It is influenced by risk factors such as diabetes mellitus, chronic
inflammation, large changes in extracellular volume due to high IDWG, non-healing hypertension,

dyslipidemia, anemia, or due to changes in cardiovascular hemodynamics during dialysis.

2. Interdialytic Weight Gain

a. Definition

The increase in IDWG was largely thought to be the result of salt and water intake between two

successive dialysis sessions. Fluids and salt are often consumed together with carbohydrates, fats, and
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protein, indicating that a higher IDWG may be associated with better nutritional status. However, more
water and salt intake expand the extracellular volume. This expansion is considered a key factor for the
development of high blood pressure and left ventricular hypertrophy, both of which can substantially
increase the risk of death from heart disease [5]. IDWG can be classified based on the percentage of

patient's weight gain per dry body weight into Mild < 3%, Moderate 3 - 3.9%, and Severe = 4% [6].
b. Measurement

Measuring the patient's weight before dialysis, then subtracting the post-dialysis weight from the
previous dialysis session divided by the dry body weight produces a large IDWG which can assess
patient compliance in limiting fluid intake. IDWG can describe patient compliance with fluid
management [7]. The patient's weight is weighed routinely for each hemodialysis therapy both before and
after therapy. IDWG was measured by calculating the patient's weight after hemodialysis therapy in the
first hemodialysis (first measurement) and right before the second hemodialysis therapy (second
measurement), then calculating the delta II measurement

c¢. Complications

Excess fluid that occurs in patients with high IDWG can increase mortality. In addition, excess fluid
can cause several complications such as pulmonary edema, heart failure, delayed wound healing, tissue
damage, and impaired bowel function [8]. IDWG values that exceed 4.8% can also be a factor in
increased patient mortality. The addition of IDWG values that are too high can have negative effects on
the body including hypertension, hypotension, muscle cramps, shortness of breath, nausea, and vomiting
[9]. In long-term hemodialysis patients, a higher IDWG is known to be associated with a poorer end of
life and increased cardiovascular mortality. In addition, IDWG is positively correlated with the incidence
of LVH [10]. Kalantar-Zadeh et al (2009) also revealed that the risk of cardiovascular mortality was
significantly higher in Hemodialysis Patients with an IDWG of more than 4 kg [11].

3. Conclusion

This paper concludes that IDWG is one of the side effects of Hemodialysis therapy. However,
IDWG is not the only side effect experienced by hemodialysis patients. Therefore, the side effects of

hemodialysis therapy should be monitored to reduce complications that cause patient mortality and morbidity.
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