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1. INTRODUCTION

Current dialysis techniques provide only about 15% of the urea clearance compared to the normal real
function. Dialysis patients have mortality rates 5-20 times higher than a normal individual of similar age [1].
Numerous studies have demonstrated a link between mortality and measures to quantify dialysis efficiency,
including clearance of Urea, Creatinine [2]. Measurement of the dialysis dose (duration & frequency of dialysis)
has mostly relied on the estimation of urea clearance. An indicator of fractional urea clearance is the ratio Kt/V.
It's calculated utilizing UKM (Urea Kinetic Modelling) [3]. Since the relative decrease in urea concentration
during dialysis is the main factor affecting Kt/V, calculating the dialysis dosage directly from the URR is
simpler than using more complicated calculations [4]. Numerous research studies have established a link
between poor outcomes of hemodialysis patients and insufficient urea reduction ratio (URR). The mortality rate
was decreased from 22.5 to 18.1 percent annually by raising the URR from 61 to 70% [5]. 5S 1 As a result, URI
is performed once per 12—14 cycles of dialysis, or roughly once every month. The session-to-session variation in
URR and Kt/V is small in stable hemodialysis patients. So URR can be used to assess dialysis adequacy m
hemodialysis patients [6].

2. PROTEIN CATABOLIZATION AND UREA

Protein catabolization produces urea. Proteolysis is the process that converts protein into amino acids
[7-9]. Ammonia is created through the transamination and oxidative deamination of amino acids. To create
urea, ammonia enters the urea cycle [10]. Kidneys are responsible for the body's primary urea removal. Since
the kidneys eliminate more than 90% of urea, urea buildup in the blood is a sign of renal illness. Tubules do not
actively reabsorb or emit urea; the glomerulus filters it freely. In a healthy kidney, 40-70% of highly diffusible
urea passively exits the renal tubule, enters the interstitium, and then returns to the plasma [11]. Less enters the
interstitium at high flow rates due to this reverse diffusion. The glomerular filtration rate is thus typically
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underestimated by urea clearance. The osmotic diuresis in the remaining functioning nephrons in end-stage renal
disease limits back diffusion of urea, bringing urea clearance closer to inulin clearance [12]. It ought to be
simple to measure. It should build up in uremia and be simple to eliminate by dialyzer. Urea best satisfies these
criteria in end-stage renal failure. Because urea measures dialyzer clearance rather than toxicity, it is utilized as
a marker. [13].

3. FATE OF UREA

Urea is simple to test and highly concentrated in uremic patients. You may think urea clearance as a
signal for removing other, more harmful solutes [14]. Studies have connected prognosis in hemodialysis patients
to factors determined by urea clearance. Compared to other solutes, urea's low molecular weight makes it
considerably simpler to forecast the clearance rate and fluctuations in blood concentration [7]. It is a small
globular protein with a molecular weight of 66.3 kDa. It is most prevalent in plasma (up to half of plasma
protein mass). The majority of extracellular bodily fluids, including CSF, interstitial fluid, urine, and amniotic
fluid, include it as a significant protein. It lacks a carbohydrate side chain, but since it has a large net negative
charge at physiological pH, it is very soluble in water [15]. A gene on the long arm of the chromosome codes for
albumin. The hepatic parenchymal cells in the liver produce albumin. Consumption of protein and colloidal
osmotic pressure both influence the rate of synthesis. All tissues undergo catabolism, primarily by pinocytosis
[16]. The acquired free amino acids are then utilized to create new proteins in living things. The preservation of
colloidal osmotic pressure in extravascular space and blood vessels [17]. Many different substances, including
free fatty acids, phospholipids, metallic ions, amino acids, medicines, hormones, and bilirubin, are bound and
transported by albumin. Analbuminemia: Rare genetic disorder <0.5g/dl. Complications are related to abnormal
lipid transport.

4. INFLAMMATION AND UREA

Both acute and long-lasting inflammations lower albumin levels in the blood due to hemodilution,
extravascular space loss, increased cell consumption, and reduced production [18]. Reduced owing to reduced
production and loss into extravascular space in hepatic illness. Albumin is generally tiny and spherical.
Therefore a large proportion filters into the glomerulus during urination. The proximal tubule absorbs the
majority of it. Up to 20 mg of albumin per gram of creatinine can be found in normal voided urine [19].
Excretion over this point demonstrates greater tubular or glomerular filtration. Physical activity and fever both
show physiological increases. 3.5 to 5.2 gm/dl is the normal range [20].

It is cyclic anhydride of creatine produced as the product of the decomposition of phospho creatine is
excreted in the urine. Creatinine is synthesized in the kidneys, liver, and pancreas [21-23]. Two enzymatically
mediated reactions are seen. Transamidation of arginine & glycine to form guanidino acetic acid occurs in the
kidneys. Methylation of guanidino acetic acid with s- adenosyl methionine as methyl donor occurs in the liver
[24]. Creatine is transported to the muscle's brain, where it 1s phosphocreatine. A distinctive aspect of the
metabolic process that causes muscular contraction is the interconversion of phosphocreatine and creatine.
Muscle tissue spontaneously and permanently transforms a part of its free creatine to its anhydride waste
product, creatinine. As a result, the daily production of creatinine is generally stable and correlated with muscle
mass [25]. In good health, the blood's level of creatinine is largely stable. Endogenous production of creatinine
and continual release into bodily fluids. Glomerular filtration is the principal mechanism by which its plasma
concentration is kept within strict bounds [26].

5.  GLOMERULLAR FILTRATION RATE AND UREA

Both plasma creatinine concentration and renal clearance have been utilized to measure the glomerular
filtration rate. Even when serum creatinine is normal or hardly abnormal, significant renal impairment may still
exist [27]. When creatinine clearance drops below 253/c> of normal, renal function gradually diminish, although
symptoms frequently do not become noticeable until severe renal failure. Although serum creatinine is
frequently used to estimate creatinine clearance, it is a poor predictor of glomerular filtration rate because assay
techniques, endogenous and exogenous substances, renal tubular handling of creatinine, and other factors can all
have unpredictable effects on serum creatinine (age, sex, body weight, muscle mass, diet, drugs) [28].

Because of left ventricular hypertrophy, cardiac failure happens. Two kinds of left ventricular
hypertrophy exist. It can be left ventricular dilatation or concentric hypertrophy [29]. Congestive heart failure
results from the diastolic or systolic dysfunction caused by this. Left ventricular failure first appears in chronic
renal failure due to hypertension, followed by anemia [29]. Fluid overload is also a risk for left ventricular
hypertrophy in patients who are dialysis dependent. Renal damage 1s brought on by persistent hypertension 14J
Renal function rapidly declines when malignant hypertension is present. The cause of renal injury is arterial
necrosis [30].
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Hyaline (pink, amorphous, homogenous substance) builds up in the walls of tiny arteries and arterioles
in the kidneys as a result of benign arterial hypertension, causing the thickening of their walls and the narrowing
of the lumina (hyaline arteriolosclerosis) [31]. Tubular atrophy, interstitial fibrosis, glomerular changes (smaller
glomeruli with varying degrees of hyalinization - from moderate to sclerosis of glomeruli), and periglomerular
fibrosis are all effects of subsequent ischemia [32]. Renal failure will happen at a later stage. Tubules in
functional nephrons are dilated and frequently exhibit hyaline casts in the lumen. The glomerular damage that
causes proteinuria and hematuria due to hypertensive nephropathy also frequently results in additional problems
[33,34].

95% of CKD patients develop hypertension, which is brought on by sodium chloride retention,
abnormally high renin levels compared to the amount of extracellular fluid that has been expended, sympathetic
stimulation via renal afferent reflexes, and impaired renal endothelial function with low nitric oxide and
increased endothelin production [35]. If left untreated, this kind of hypertension is far more likely than essential
hypertension to progress to the malignant phase. There is ample evidence that shows that chronic hypertension
worsens renal function. Regardless of the patient's gender, race, age, or kidney disease etiology, high blood
pressure causes the kidneys to fail more quickly [36]. However, there is proof that renal damage can be delayed
by properly managing high blood pressure. One of the finest things a person can do to prolong the life of their
kidneys is to reduce blood pressure [37]. Renal injury in hypertension individuals is a gradual process that takes
decades to manifest. Renal failure, therefore, arises in older hypertension individuals [38].

6. BENEFITS OF HOME HEMODIALYSIS

In addition, in 1964, the University of Washington created a program for home hemodialysis (HHD).
The families found the twice-weekly 12- to 16-hour schedule to be challenging, and some patients continued to
experience the same medical issues with nerve damage and insufficient blood pressure regulation [39]. The
families found it easier when the dialysis schedules were adjusted thrice weekly and shifted to overnight
sessions lasting 8 to 10 hours. The patient's total stamina increased thanks to this nocturnal routine, which
improved blood pressure management, reduced nerve damage, loosened food limitations, and significantly
improved patient rehabilitation [40]. Another benefit of HHD was that it was more economical. Because of a
lack of funding, not all patients underwent dialysis. There were undoubtedly several variables involved in the
change from the lengthy three-times-per-week program to the present routine. Free-standing dialysis units and
for-profit dialysis firms proliferated when Medicare began to fund dialysis in 1973. With a three-times-weekly
plan, dialysis sessions were shortened to accommodate three and occasionally four shifts of patients per day
[41].

7. CONCLUSION

Dialysis times were shortened to treat more patients in less time when high flux/more efficient
dialyzers were available. Given that it maximized convenience, the patients favored this. The first consideration
is the community's economic situation, which the medical center serves. In areas where state funding or
insurance benefits are available, ESRD care is frequently consistent, but in areas where there is no government
assistance for the treatment of ESRD, the frequency of dialysis is based on the ability of the patient to pay.
Therefore, a diverse picture frequently comes to light when discussing a nation like India.
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