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ABSTRACT

Although acute renal failure (ARF) is believed to be common in the setting of critical illness and is associated
with a high risk of death, little is known about its epidemiology and outcome or how these vary in different
regions of the world. Prospective observational study of ICU patients who either were treated with renal
replacement therapy (RRT) or fulfilled at least one of the predefined criteria for ARF. The main outcomes are
occurrence of ARF, factors contributing to etiologic, illness severity, treatment and need for renal support after
hospital discharge and hospital mortality. The marginal effects of acute kidney injury on in-hospital mortality,
length of stay (LOS) and costs have not been well described. The acute kidney injury is associated with
significantly increased mortality, LOS, and costs across a broad spectrum of conditions. Moreover, outcomes are
related directly to the severity of acute kidney injury, whether characterized by nominal or percentage changes
in serum creatinine. Individuals should check with a doctor that an exercise program is suited to their age,
weight and health. Including abusing alcohol and drugs.
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INTRODUCTION

Dialysis is the development of molecules by dispersion
from high focus to low fixation through a semi-porous
film. Only those molecules those are small enough to fit
through the membrane pores can move through the
membrane and reach equilibrium with the entire
volume of solution in the system. For instance, if one is
dialyzing 1 ml of the test against 200 ml of dialysis

support, the grouping of the dialyzable substance at
harmony will be weakened 200 not exactly toward the
begin. Each new trade against 200 ml of new dialysis
support will weaken the specimen 200 times more. For
example, for three exchanges of 200 ml, the sample will
be diluted 200 x 200 x 200 or 8,000,000 times, assuming
complete equilibrium was reached each time before
dialysis buffer was changed. [l
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Fig. 1: Picture representation of healthy kidney and diseased
kidney

ACUTE RENAL FAILURE

Acute renal failure represents a rapid decline in renal
function sufficient to increase blood levels of
nitrogenous wastes and impair fluid and electrolyte
balance. It is a common threat to seriously ill persons in
intensive care units, with a mortality rate ranging from
42% to 88%. 1 Although treatment methods such as
dialysis and renal replacement methods are effective in
correcting life-threatening fluid and electrolyte
disorders, the mortality rate associated with acute renal
failure has not changed substantially since the 1960s.
This probably is because acute renal failure is seen
more often in older persons than before, and because it
frequently is superimposed on other life-threatening
conditions, such as trauma, shock, and sepsis. The most
common indicator of acute renal failure is azotaemia,
an accumulation of nitrogenous wastes (urea nitrogen,
uric acid, and creatinine) in the blood. In acute renal
failure, the glomerular filtration rate (GFR) is
decreased. As a result, excretion of nitrogenous wastes
is reduced and fluid and electrolyte balance cannot be
maintained. Persons with acute renal failure often are
asymptomatic, and the condition is diagnosed by
observation of elevations in blood urea nitrogen (BUN)
and creatinine. [2

Pre-renal failure

Prerenal Failure Prerenal failure, the most common
form of acute renal failure, is characterized by a marked
decrease in renal blood flow. It is reversible if the cause
of the decreased renal blood flow can be identified and
corrected before kidney damage occurs. Causes of
prerenal failure include profound depletion of vascular
volume and impaired perfusion caused by heart failure
and cardiogenic shock, and decreased vascular filling
because of increased vascular capacity. Elderly persons
are particularly at risk because of their predisposition
to hypovolemia and their high prevalence of renal
vascular disorders.

Post- renal failure

Postrenal Failure Postrenal failure results from
obstruction of urine outflow from the kidneys. The
obstruction can occur in the ureter (i.e., calculi and

strictures), bladder (i.e., tumours or neurogenic
bladder), or urethra (i.e., prostatic hypertrophy).
Prostatic hyperplasia is the most common underlying
problem. Because both ureters must be occluded to
produce renal failure, obstruction of the bladder rarely
causes acute renal failure unless one of the kidneys
already is damaged or a person has only one kidney.
The treatment of acute postrenal failure consists of
treat-ing the underlying cause of obstruction so that
urine flow can be re-established before permanent
nephron damage occurs.

Intrinsic Renal failure

Intrinsic Renal Failure Intrinsic or intrarenal renal
failure results from conditions that cause damage to
structures within the kidney-glomerular, tubular, or
interstitial. Injury to the tubules is most common and
often is ischemic or toxic in origin. The major causes of
intrarenal failure are ischemia associated with prerenal
failure, toxic insult to the tubular structures of the
nephron, and intratubular obstruction. Acute
glomerulonephritis and acute pyelonephritis also are
intrarenal causes of acute renal failure.

Acute Tubular Necrosis

Acute tubular necrosis (ATN) is characterized by
destruction of tubular epithelial cells with acute
suppression of renal function and it is the most
common cause of intrinsic renal failure. ATN can be
caused by a variety of conditions, including acute
tubular damage caused by ischemia, the nephrotoxic
effects of drugs, tubular obstruction, and toxins from a
massive infection. The tubular injury that occurs in
ATN frequently is reversible. The process depends on
the recovery of the injured cells, removal of the necrotic
cells and intratubular casts, and regeneration of renal
cells to restore the normal continuity of the tubular
epithelium. However, if the ischemia is severe enough
to cause cortical necrosis, irreversible renal failure
occurs.

Decreased
glomerular
filtration rate,

arteriolar Ischemic/toxic
constriction insult

Fig. 2: Pathogenesis of acute tubular necrosis. Sloughing and
necrosis of tubular epithelial cells leading to obstruction and
increased intraluminal pressure, which reduces globular filtration.
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Afferent arteriolar vasoconstriction, caused in part by
tubuloglomular feedback, results in decreased
glomerular capillary filtration pressure. Tubular injury
and increased intraluminal pressure cause fluid to
move from the tubular lumen into the interstitial. [>-4]

CHRONIC RENAL FAILURE

Unlike acute renal failure, chronic renal failure
represents progressive and irreversible destruction of
kidney structures. Many patients with chronic renal
failure progressed to the final stages of the disease and
then died. The high mortality rate was associated with
limitations in the treatment of renal disease and with
the tremendous cost of ongoing treatment. In the
United States, there are approximately 400,000 persons
with end-stage renal disease who are living today, a
product of continued research and advances in
treatment renal failure can result from many
conditions that cause permanent loss of nephrons,
including diabetes, hypertension, glomerulonephritis,
and polycystic kidney disease. Typically, the signs and
symptoms of renal failure occur gradually and do not
become evident until the disease is far advanced. This
is because of the amazing compensatory ability of the
kidneys. As kidney structures are destroyed, the
remaining nephrons undergo structural and functional
hypertrophy, each increasing its function as a means of
compensating for those that have been lost. It is only
when the few remaining nephrons are destroyed that
the manifestations of renal failure become evident. [°!
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Fig. 3: Number of functlonmg nephrons in Relation of renal
function and nephron mass, each kidney contains 1million tiny
nephrons. A proportional relation exists between the number of
nephrons affected by disease and the resulting glomerular
filtration rate.

Serum albumin is a valuable screening apparatus for
perceiving protein energy wasting (PEW) in Dialysis
patients. In any case, there are numerous non-
wholesome conditions that are significantly more
critical determinants of serum egg white’s levels than a
patient's healthful state. Nevertheless, we have
observed that it is not unusual for caregivers to make a

reflex connection between serum albumin and dietary
protein intake and to act on an unfounded belief that
protein intake is problematic when serum albumin
levels are low or declining. This may be done in the
absence of other evidence of PEW or without further
nutritional assessment. The recognized limitations in
serum albumin as a marker for dietary protein intake
deserve further emphasis.

Renal failure
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Fig. 4: Manifestations of renal failure

TREATMENT

During the past several decades, an increasing number
of persons have required renal replacement therapy
with dialysis or transplantation. The growing volume is
largely attributable to the improvement in treatment
and more liberal policies regarding who is treated.
Medical Management Chronic renal failure can be
treated by conservative management of renal
insufficiency and by renal replacement therapy with
dialysis or transplantation. Conservative treatment
consists of measures to prevent or retard deterioration
in remaining renal function and to assist the body in
compensating  for the existing impairment.
Interventions that have been shown to significantly
retard the progression of chronic renal insufficiency
include dietary protein restriction and blood pressure
normalization. Various interventions are used to
compensate for reduced renal function and correct the
resulting anaemia, hypocalcaemia and acidosis. [¢-8]
Haemodialysis

Haemodialysis is the most common therapy, or
treatment for patients with kidney failure.
Haemodialysis can take place in your home or more
commonly in a dialysis centre. Haemodialysis means
“to clean the blood.” It is the process where your blood
is slowly withdrawn from the body and circulated
through a machine. The machine is equipped with an
“artificial kidney” or a dialyzer. This machine is
designed to remove toxins and excess water, from the
body. In a person without kidney disease the kidneys
work to assist in removing these toxins by being
urinated out of the body. The body is slowly cleansed
over a 3-4-hour period 3 times a week. The lifeline of a
dialysis patient is their dialysis access. Before starting
dialysis, doctors need to create an access to your blood.
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To be more specific, a surgical procedure will be done
to connect an artery to a vein to create a site through
which you will receive your dialysis treatments. An
evaluation of your veins and how soon you need to
start dialyzing may assist the doctors in determining
the type of access placed. Sometimes a doctor will use
“vein mapping” to determine which type of access is
best. Vein mapping uses a painless sound wave
(ultrasound) to look at your veins. [-11]

Some type of access will be necessary for you to receive
your dialysis treatments.

There are 3 types of accesses.

Fistula: One of your veins is reconnected to an artery,
allowing greater blood flow through the vein. Because
it is your own vein it often last longer and may have
fewer problems than the other two types.

Graft: An artificial tube is inserted just under the skin
and is connected at one end to an artery and the other
end to a vein. Sometimes this access requires more
maintenance and does include an increased risk of
clotting.

Catheter: Sometimes used for temporary access, this is
a long, two-sided tube inserted through the skin and
into a vein.
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Fig. 5: Drafting representation of AV Fistula, AV Graft and
Catheter

The basic principles of haemodialysis have remained
unchanged throughout the years, although new
technology has improved the efficiency and speed of
dialysis. A haemodialysis system, or artificial kidney,
consists of three parts

e Blood compartment

e Dialysis fluid compartment

¢ Cellophane membrane
These cellophane membranes are semipermeable,
permitting all molecules except blood cells and plasma
proteins to move freely in both directions from the
blood into the dialyzing solution and from the
dialyzing solution into the blood. The direction of flow
is determined by the concentration of the substances
contained in the two solutions. The waste products and
excess electrolytes in the blood normally diffuse into
the dialyzing solution. If there is a need to replace or
add substances, such as bicarbonate to the blood these
can be added to the dialyzing solution.
During dialysis, blood moves form an artery through
the tubing and blood chamber in the dialysis machine
and then back into the body through a vein. Access to
the vascular system is accomplished through an
external arteriovenous shunt (ie., tubing implanted into

an artery and a vein) or more commonly through an
internal arteriovenous fistula (i.e., anastomosis of a vein
to an artery, usually in the forearm). Heparin is used to
prevent clotting during the dialysis treatment; it can be
administered continuously or intermittently.
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Fig. 6: Schematic diagram of a haemodialysis system. The blood
compartment and dialysis solution compartment are separated by a
cellophane membrane. This membrane is porous enough to allow
all the constituents, except the plasma proteins and blood cells, to
diffuse between the two compartments.

Catheter

Peritoneal
cavity

Fig. 7: Peritoneal dialysis. A semipermeable membrane, richly
supplied blood vessels, lines the peritoneal cavity. With dialysate
dwelling in the peritoneal cavity, waste products diffuse form the
network of blood cells into the dialysate.

Peritoneal Dialysis

Peritoneal dialysis uses the same principles of
diffusion, osmosis, and ultrafiltration that apply to
haemodialysis. The thin serous membrane of the
peritoneal cavity serves as the dialyzing membrane. A
silastic catheter is surgically implanted in the peritoneal
cavity below the umbilicus to provide access. The
catheter is tunnelled through subcutaneous tissue and
exits on the side of the abdomen. The dialysis process
involves instilling a sterile dialyzing solution through
the catheter during a period of approximately 10
minutes. The solution then can remain, or dwell, in the
peritoneal cavity for a prescribed amount of time,
during which the metabolic end products and
extracellular fluid diffuse into the dialysis solution. At
the end of the dwell time, the dialysis fluid is drained
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out of the peritoneal cavity by gravity into a sterile bag.
Glucose in the dialysis solution accounts for water
removal. Commercial dialysis solution is available in
1.5%, 25%, and 4.25% dextrose concentrations.
Solutions with higher dextrose levels increase osmosis,
causing more fluid to be removed. The most common
method is continuous ambulatory peritoneal dialysis
(CAPD), a self-care procedure in which the person
manages the dialysis procedure and the type of
solution (i.e., dextrose concentration) used at home. [1>-
14]

Kidney transplantation

A kidney transplant is not a cure, it is a treatment. A
kidney transplant is when a kidney is removed from
one person (called a donor) and surgically placed into
another person (called a recipient). Many people prefer
a transplant because of the benefits it provides. A
successful kidney transplant may prevent you from
ever needing dialysis. If you have started dialysis, a
successful transplant should allow you to stop the
dialysis treatments. Your energy level should improve
as your new kidney will promote the production of red
blood cells. You will have fewer restrictions with your
diet and with your fluid intake. You will hopefully be
able to return to a more normal lifestyle with increased
activity and independence.

Your physician or dialysis unit can refer you to a
transplant centre for evaluation. This evaluation
process includes meeting with several members of the
transplant team. You will meet with a transplant nurse,
social worker, dietician, financial specialist, transplant
nephrologists (kidney doctor) and a surgeon. Success
rates are slightly better and the surgery is scheduled at
a convenient time. But not everyone who needs a
kidney has a live donor available. Unfortunately, there
are not enough deceased donors to meet the huge
demand and there is a waiting time for these
transplants. Your transplant team will explain to you
how kidneys are distributed and the average waiting
time for a kidney. Kidney transplant surgery is
approximately a 3-4-hour operation. Your own kidneys
(native kidney) are not usually removed. Your new
kidney is placed in your lower abdomen. There are
some circumstances that may require removal of native
kidneys. If you fall into one of these situations, your
transplant team will discuss this with you. After
surgery, you will usually be in an intensive care area
overnight and most likely be in the hospital for
approximately 5-7 days. Although, this is a major
operation, most patients begin to feel better almost
immediately.

The disadvantages include multiple medicines, the
follow-up and increased risks of infections and a slight
increased risk of cancer. As with any transplant there is
always a risk the body would reject the new kidney at
any point. The transplant teams will discuss the risks
and benefits in greater detail with you. The success
rates for kidney transplantation are very good. ['°]

SOCIAL ADJUSTMENT AND AWARENESS TO
THE RENAL PATIENT

It is very common to experience a flood of emotions
when dealing with an incurable disease such as kidney
failure. Everyone experiences different emotions at
different times and adjust at varying rates. It is
important to remember that you have a support system
at your dialysis unit available to you. Expect to feel
emotions such as denial, guilt, fear, anxiety and
acceptance at different times. Remember that a chronic
illness also affects family members and those that love
you. They can be your biggest supporter and provide
you the encouragement you need for all that you will
be balancing with your emotions, treatment schedule,
diet and medications. We understand that there are
many questions running through your mind about how
this process works and how it may affect your life.
Changes in your lifestyle will be required of you as a
kidney patient - this varies somewhat by the treatment
option you select. [16]

AWARENES TO THE RENAL PATIENT

The high morbidity and mortality rates associated with
acute renal failure, attention should be focused on
prevention and early diagnosis. This includes
assessment measures to identify persons at risk for the
development of acute renal failure, including those
with pre-existing renal insufficiency and diabetes.
Elderly persons are susceptible to all forms of acute
renal failure because of the effects of aging on renal
reserve. Careful observation of urine output is essential
for persons at risk for the development of acute renal
failure. Urine output and urine osmolality or specific
gravity should be carefully monitored. One of the
earliest manifestations of tubular damage is the
inability to concentrate the urine. Further diagnostic
information that can be obtained from the urinalysis
includes evidence of proteinuria, haemoglobinuria, and
casts or crystals in the urine. Blood tests for creatinine
provide information regarding the ability to remove
nitrogenous wastes from the blood. A major concern in
the treatment of acute renal failure is identifying and
correcting the cause (e.g., improving renal perfusion,
discontinuing nephrotoxic drugs). Fluids are carefully
regulated to maintain normal fluid volume and
electrolyte concentrations. Adequate caloric intake is
needed to prevent the breakdown of body proteins,
which increases the need for elimination of nitrogenous
wastes. Parenteral hyperalimentation may be used for
this purpose. Because secondary infections are a major
cause of death in persons with acute renal failure,
constant effort is needed to prevent and treat such
infections. Dialysis or continuous renal replacement
therapy (CRRT) may be indicated when nitrogenous
wastes and the water and electrolyte balance cannot be
kept under control by other means. [17-1°]

EFFECTS OF AGE ON THE OUTCOME OF
PERITONEAL DIALYSIS - ASSOCIATED
PERITONITIS
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Peritoneal dialysis (PD) has been reported as a practical
renal replacement therapy in elderly patients with end-
stage renal disease (ESRD). The most related studies
have evaluated the overall outcome of geriatric ESRD
in patients who have received PD therapy.

This review undergoes the 180 cases (97 women and 83
men; mean age 54.0 + 13.6 years). Among them, 39
patients older than 65 years were assigned to a geriatric
group and the remaining 141 were assigned to a
nongeriatric group. We collected each patients data on
general characteristics (age, sex and co-morbities); vital
signs in the Emergency departments ED ( temperature,
heartrate, respiratory rate and systolic arterial
pressure); laboratory tests (white blood cells counts of
effluent and blood, serum glucose, sodium, potassium,
C-reactive protein and alanine aminotransferase) and
hospital courses and outcomes (hospital days,
requirement for intensive care and removal of the
peritoneal catheter, rate of recurrent/relapsing/repeat/
refractory peritonitis, shift to haemodialysis therapy
and mortality). 2221 These variables were compared
between the geriatric and nongeriatric groups. The
observation with no statically significant differences in
the general characteristics, vital signs in the ED and
laboratory tests between the 2 groups, indicating that
the groups had similar initial disease severities and
physiological derangements. All the patients received
intraperitoneal antibiotics therapy and the choice of
antibiotics was based on the results of the effluent
culture were negative. Decisions to remove the
peritoneal catheter were made after considering the
following reasons; Peritonitis refractory to adequate
antibiotic treatment. Decisions to shift from PD to
haemodialysis were made after agreement between the
patients and nephrologists.

Regarding the hospital courses and outcomes, the
geriatric group showed a slightly longer hospital stay
(10.1 £8.9 vs 9.1 + 8.9days, P=0.538), a higher likelihood
of requiring intensive care and removal of the
peritoneal vathetar (8% vs 6%, P= 0.772 and 26% vs
21%, P=0.562, respectively) and higher mortality (8% vs
4%, P= 0.383). However, these variables did not differ
significantly between the 2 groups. The presented data
revealed similar outcomes of PD peritonitis in a single
hospitalization in the geriatric and nongeriatric groups.
The mortality rate in patients with geriatric ESRD was
higher than that in patients without nongeriatric ESRD.
However, death in most cases was caused by
cardiovascular disease. PD peritonitis may play a
limited role in the overall outcome in patients with
geriatric ESRD. Elderly patients typically have multiple
co-morbities, which may result in deteriorated
consequences. (23-24]

Chronic kidney disease, also known as chronic renal
failure is much across the board than individuals
acknowledge, it frequently goes undetected and
undiscovered until the point that the sickness is all
around cutting edge. Treatment is aimed at stopping or

slowing down the progression of the disease - this is
usually done by controlling its underlying cause. It is
important that people who are at high risk of
developing kidney disease have their kidney functions
regularly checked. Early detection can significantly
help prevent serious kidney damage. A kidney
disappointment propels and the organ work is
extremely weakened, unsafe levels of waste and liquid
can quickly develop in the body. Treatment is gone for
halting or backing off the movement of the illness - this
is normally done by controlling its hidden reason. It is
essential that individuals who are at high danger of
creating kidney ailment have their kidney capacities
consistently checked. Early location can fundamentally
help anticipate genuine kidney harm. The kidneys of
patients with end-organize kidney malady can't stay
aware of the waste and liquid disposal process without
anyone else the patient will require dialysis or a kidney
transplant to survive. A solid eating routine, including
a lot of foods grown from the ground, entire grains and
lean meats or fish will enable keep to circulatory strain
down. Customary Physical exercise is perfect for
keeping up sound circulatory strain levels, it
additionally helps control ceaseless conditions, for
example, diabetes and coronary illness. People should
check with a specialist that an activity program is
suited to their age, weight and wellbeing, counting
mishandling liquor and medications. Keep away from
long haul introduction to substantial metals, for
example, lead. Maintain a strategic distance from long
haul presentation to fills, solvents and other lethal
chemicals.
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