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Let UsPrevent Kidney Diseases. . .

The book “Save Your Kidney” is an effort to provide basic
understanding and guiddines to prevent common kidney diseases.

In the last few decades there has been a dramatic and darming
increase in the incidence of kidney diseases. Chronic kidney diseaseis
common and incurable. Awareness of the causes, symptoms and
measures for prevention of these kidney allments is the best way to
counter this disturbing increase. This book is our humble attempt to
provide thet Sgnificant information to alayman in smple words.

Ealy diagnosis and trestment of this disease is beneficid asit
provideslong term benefitsat low cost. Dueto lack of awareness, very
few people recognize sgns and symptoms indicating a possbility of
kidney disease, resulting in hazardous dday in early diagnoss. Treatment
of advanced stage of chronic kidney disease such asdidyssand kidney
trangplantation is prohibitively expengive and in a country like India
only lessthan 10% of patients can afford it. Hence early diagnosis and
treatment remains the only and the most feasible option to decrease
escaating cases of chronic kidney disease in our country.

When diagnosis reveds that a person is suffering from kidney
diseese, the patient and his family naturally become serioudy worried.
The kidney patients and their family members wish to know everything
about thedisease. But itisnot possiblefor thetreating doctor to provide
a large volume of detailed information. We hope that this book will
providethat missing link between the patient and the doctor. Anyway, it
is rather helpful to have an informative book to read a a convenient
timeand refer to it as often asrequired. It providesal basic information
about symptoms, diagnosis, prevention and treatment of different kidney
diseasesin Impleand easy language. Detailsof selection and precautions
in dietary recommendations for different kidney diseases are dso
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included here. We need to emphaticaly and unequivocaly state here
that the information given in this book is not medica advice it is
for informationd purpasesonly. Salf medication or dietary modification
by reading the book, without the advice of the doctor can be dangerous
and ismogt certainly not recommended here.

This kidney guide will be ussful not only to the kidney patients
and thelr family but dso to thoseat therisk of developing kidney disease.
And, indeed, it will also be of educationa importance for dl those
individuals who value awareness. Medical students, doctors,
paramedicals are sure to find this book a handy reference guide.

We are thankful to Dr Gaurang and Dr. Susmita Dave,
Mr. Ayaazkhan Babi and Neha Babi for their valuable suggestions and
help to makethiskidney guide easy to read and very clear to understand.
Wetake great ddlight in making a specid mention of our dear children
Ishaand Rohan who enthusiaticaly shared our sense of fulfillment and
happiness in the preparation of “ Save Y our Kidney”

| hope the readers will find this book useful and informétive.
Sugestions to further improve this book are aways welcome.

Wishing you dl sound hedth,
Dr Sanjay Pandya

Priti Pandya
Rakat, India

vist: www.KidneyEducation.com



About The Authors

Dr. Sanjay Pandya, M.D. D.N.B. (Nephrology), Nephrologist

Dr. Sanjay Pandya is a senior nephrologist practicing in Rgkot
(Gujarat - India). Hedid hisM.D. (Internd Medicine) from M. P. Shah
Medica College, Jamnagar (Gujarat) in 1986 and DNB Nephrology
fromtheIngtitute of Kidney Disease and Research Center, Ahmedabad
in 1989. From 1990 onwards heispracticing asNephrologist a Rg kot
(Gujarat), India.

Dr. Pandyaisactively involved in kidney disease education. Basc
educationd guides for kidney petients in Hindi and Gujarati language
are written by him are the first of their kind. “Kidney Education
Foundation” has been formed by Dr. Pandyawith the missionto soread
awareness amongst a large number of people for prevention and care
of kidney disease.

In order to reach out to the largest number of people - more
familiar with vernacular languagesrather than English - in 2010 Dr Pandya
launched webgtesin Hindi and Gujarati. These Websitesreceived more
than 2.5 million hitsin lessthan ayear.

In 2011 kidney guides were prepared in Marathi language with
the expert help of senior nephrologists Dr. Jyotsna Zope (Mumbai).

For medical professionals Dr. Pandya authored a book titled
“Practical Guiddines on Fluid Therapy”. It is the first complete book
by an Indian on fluid, eectrolytes, acid base disorders and parentera
nutrition. More than 36,000 copiesof thisuser-friendly book have been
sold up till now. Dr. Pandya is very popular amongst students and
cliniciansbecause of hissmple, practice oriented and enjoyablelectures
on fluid, electrolytes, and acid base disorders.

Freel!! 200 Paged Kidney Book in 10 + Languages

Priti Sanjay Pandya, B.Sc Coordinator, Kidney Education

Priti looks after educationd inputs of Dr. Pandya. She assists
him in preparation of manuscripts, their editing, publishing and future
development of al academic inputs. She aso helpsin correspondence
and promotion. In other words, she plays an invaluable role as alife
partner in Dr. Pandya s professiona and educationa endeavours, too.

vist: www.KidneyEducation.com



Table of Contents

Partl: Basic Information about Kidney

Chapter 1
Chapter 2
Chapter 3
Chapter 4
Chapter 5
Chapter 6

Chapter 7

Introduction

Kidney and its Function

Symptoms of Kidney Diseases
Diagnogis of Kidney Diseases

Major Kidney Diseases

Myths and Facts about Kidney Diseases

Prevention of Kidney Diseases

18

24

28

Part 2: Major Kidney Diseases and their Treatment

Chapter 8
Chapter 9
Chapter 10

Chapter 11

Chapter 12
Chapter 13

Chapter 14

Kidney Failure
What isKidney Failure?
Acute Kidney Failure
Chronic Kidney Diseaser Causes

Chronic Kidney Disease:
Symptoms and Diagnosis

Chronic Kidney Disease: Treatment
Didyss

Kidney Transplantation

Freel!! 200 Paged Kidney Book in 10 + Languages

35

37

42

51

59

80

Chapter 15
Chapter 16
Chapter 17
Chapter 18
Chapter 19
Chapter 20
Chapter 21
Chapter 22
Chapter 23

Chapter 24

Chapter 25

Glossary

Abbreviation

Other Major Kidney Diseases

Diabetic Kidney Disease
Polycydtic Kidney Disease
Living with a Single Kidney
Urinary Tract Infection
Stone Disease
Benign Progtatic Hyperplasa (BPH)
Kidney and Drugs
Nephrotic Syndrome
Urinary Tract Infection in Children
Bedwetting
Diet in Kidney Diseases

Diet in Chronic Kidney Disease

Common Blood Tests for Kidney Petients

Index

99

109

115

119

127

143

157

162

177

189

195

212

219

221

223

vist: www.KidneyEducation.com



How to use the book?
Thisbook isin two parts
Part 1:

Basic detail sabout kidney and prevention of kidney diseasesare
narrated. Each and every individud is advised to read this part of the
book. The information provided can make a difference, asit prepares

alay man for early detection and prevention of kidney diseases.

Part 2:
One can read this part as per one's curiosity and necessity.

Information about major kidney diseases, and its symptoms,
diagnogis, prevention and treatment is discussed.

Diseases damaging kidney (e.g. diabetes, high blood pressure,
polycystic kidney disease etc.) and precautions to prevent it Other
ussful information is o provided.

Detailed discussion of diet for chronic kidney disease patients.

Information given in this book is not medical advice.
Medication without the doctors advice can be dangerous.

Freel!! 200 Paged Kidney Book in 10 + Languages

Part 1

Basic Information about Kidney

Structure and functions of kidney.
Symptoms and diagnosis of kidney diseases.
Myths and facts about kidney diseases.

Measures to prevent kidney diseases.
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Chapter 1

Introduction

Kidney isan amazing organ that playsamaor rolein keeping our body
clean and hedlthy by flushing out unwanted excretory and toxic materid.
Though its primary function isto remove toxins from the bodly, it is not
theonly function. Thekidney dso playsacrucid rolein regulaing blood
pressure, volume of fluid and eectrolytesin the body. Although most of
us are born with two kidneys, just one suffices to effectively carry out
al tasks.

In recent years there is a disturbing increase in patients suffering from
diabetes and hypertension that has led to a noticeable increase in the
number of patients suffering from chronic kidney disease. Thiscdlsfor
better awarenessand understanding of kidney diseases, their prevention
and early trestment. Thisbook triesto addressjust that. It aimsto help
the patient to understand kidney related di seases and be better prepared
to ded with them. It attempts to provide answers to frequently asked
guestions, too.

The initid part of the book introduces readers to the kidney - a vita
organin the human body and suggests measuresfor prevention of kidney
related diseases. However, a mgor portion of the book is devoted
especidly to matters concerning kidney patients and their families. The
book dedl swith causes, symptomsand diagnosis of the dreaded disease,
and a so informs the readers about trestment options available.

A specia chapter focuses on care to be taken during early stages of
chronic kidney diseases and how to make an informed attempt to avoid,

Know Your Kidney - Prevent Kidney Diseases.
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2. Save Your Kidney

or postponediaysisand even trangplantation. Detailed useful informetion
about didysds, kidney transplantation and cadaver transplantationisaso
given sparately.

In order to make the book a complete guide for kidney patients, it
includesinformation about common kidney problems (other than kidney
falure); myths and facts about kidney diseases; golden rules to avoid
and prevent kidney diseases; tips about common drugs used by kidney
patients and much, much more.

Since diet is a very important area of concern and confusion for the
patientsof chronic kidney disease (CKD), aseparate chapter isdevoted
to the subject. It advises patients on precautionsto betaken and selection
of proper and adequate diet. The glossary at the end, explains dl
abbreviations and technica terms and make it easy to understand the
book.

Disclaimer: Information provided in this kidney guide is for
educational purpose only. Please do not indulge in any self
diagnosis or treatment on the basis of the knowledge gained by
the use of this book. You must always consult your doctor or
other health professional for treatment.
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Chapter 2

Kidney and its Function

Kidney s amongst the most vital organs of the human body. Its
malfunction can lead to seriousillnessor even death. It hasvery complex
Structure and functions.

Itstwo most important functionsare to flush out harmful and toxic waste
productsand to maintain balance of water, fluids, minerdsand chemicas.

Structure of Kidney

Kidney produces urine by removing toxic waste products and excess
water from the body. Urine formed in kidney passes through ureter,
flowsinto bladder before findly being excreted through urethra.

Most people (maes and females) have two kidneys.

Kidneys are located at upper and back side of the abdomen, on
ether sdeof the spine(seediagram). They are protected from damage
by the lower ribs.

Kidneys lie deep insde the abdomen so normaly one cannot fed
them.

Kidneys are a pair of bean shaped organs. In adults a kidney is
about 10 cm long, 6 cm broad and 4 cm thick. It weighs
approximately 150-170 grams.

Urine formed in kidneys flows down to urinary bladder through
ureters. The ureter is about 25 cm long hollow tube like structure
made up of specid muscles.

Urinary bladder isahollow organ made of muscleswhich liesin the
lower and anterior part of the abdomen. It acts as a reservoir of
urine.

Location, structure and functions of the kidneys
are the same in males and females.

vist: www.KidneyEducation.com



4. Save Your Kidney

L ocation of Kidneysand Urinary System

Rena artery > € Renal vein

Kidney

The bladder in an adult can hold about 400-500 ml of urine and
when filled to near capacity, a person fedls the urge to pass urine.

Urine in the bladder is excreted through urethra during urination. In
femdes, urethrais rather short, while it is much longer in maes.

Why is kidney essential for the body?

We consume different quantity and kind of food every day.

The quantity of water, sdts, and acidsin our body aso varies every
day.

The continuous process of converting food into energy produces
harmful toxic materids.

Thesefactorslead to changein the amount of fluid, eectrolytesand
acids in the body. This accumulation of unwanted toxic materids
can be life threstening.
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Kidneys carry out the extremely essentid cleansing job of flushing
out harmful and poisonous acidic and toxic products. At the same
time, they aso regulate and maintain the right balance and levels of
water, dectrolytes and acid base.

What are the functions of the kidney?

: The primary function of
Functl'onsof the the kidney is to make
Kidney urine and purify the

- Purification of blood | blood. Kidney removes
. Regulation of fluid | waste materials, extra
salts and other

and minerals _ _
. Blood pressure chemicaswhich arenot
control required by the body.

Important functions of

- RBC production thekidney are described

below.
1. Removal of waste products

Purification of blood by remova of waste productsisthe most important
function of the kidney.

The food that we consume contains protein. Protein is necessary for
the growth and repair of the body. But as proteinis utilized by the body
it produces waste products. Accumulation of these waste productsiis
like poison for thebody. Kidney filtersblood, and toxic waste products
are excreted in the urine,

Credtinine and urea are two important waste products, the amount of
which in human body can easlly be measured. Ther ‘vaue in blood
reflects the function of the kidney. When both the kidneysfail, value of
creatinine and ureawill be high in blood test.

2. Removal of excess fluid

The second most important function of the kidney is regulation of fluid
balance by excreting extra amount of water as urine and retaining

vist: www.KidneyEducation.com



6. Save Your Kidney

Formation of
Urine

Kidneys receive
1200 ml per min or
1700 litre day

blood for filtration
N2

Glomerulus form
125 ml/min or
180 liter/ day

Urine
N2

Tubules reabsorb
99% (178 liters)
of fluid

N

1-2 liter urine
excretes
waste products /
toxins and extra

minerals

necessary amount of weter in the body. So the
kidney maintains the right amount of weater in
the body.

When kidneys fail they lose the ability of

removing this extra amount of weter as urine.
Excess water in the body leads to swelling.

3. Balance minerals and chemicals

The kidney plays another important role of
regulating minerds and chemicals like sodium,
potassium, hydrogen, calcium, phosphorus,
magnesum and bicarbonate; and maintains
norma compogtion of body fluid.

Changeinthe sodium leve can affect sensorium,
while change in the potassum level can have
serious effects on the rhythm of the heart and
functioning of the muscles. Maintenance of
norma level of the cacium and phosphorusiis
essentid for hedthy bones and teeth.

4. Control of blood pressure

Thekidney produces different hormones (renin,
angiotendn, adosterone, prostaglandin etc) and
regulatesweater and st in the body, which plays

vital role in control of blood pressure. Disturbances in hormone
production and regulation of salt and water in apatient of kidney failure
causes high blood pressure.

5. Red blood cells production

Erythropoietin produced in the kidney plays an important role in the
production of red blood cells (RBC). In kidney failure production of

erythropoietin is less, which in turn leads to decreased production of
RBC resulting in low hemoglobin (anemia).
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Because of low production of erythropoietinin patientswith rend falure
the hemoglobin count does not improve inspite of supplementation of
iron and vitamins.

6. To maintain healthy bones

Thekidney convertsvitamin D into its active form which isessentid for
the absorption of cacium from food, growth of the bones and teeth,
and to keep bone hedthy. In kidney failure due to decreased active
vitamin D, growth of bones is reduced and they also become wesk.
Growth retardation may be the first Sgn of kidney falurein children.

How is blood purified and urine formed?

In the process of blood purification the kidney retains al necessary
substances and selectively excretes extra fluid, minerals and waste
products.

L et usunderstand this complex and amazing process of urineformation.

Did you know that every minute 1200 ml of blood enters in both
kidneysfor purification, which is 20% of thetota blood pumped by
the heart? So in one day 1700 liters of blood is purified!

This process of purification occurs in smdl filtering units known as
nephrons.

Each kidney contains about one million nephrons. Each nephron is
made up of glomerulus and tubules.

Glomeruli are filters with very tiny pores with the characterigtic of
sectivefiltration. Water and smal-szed substancesareeaslly filtered
through them. But large-sized red blood cdlls, white blood cdls,
platelets, protein etc. cannot passthrough these pores. Therefore, in
the urine of hedthy people large-sized substances are absent.

The kidney’s chief function is to remove waste and
harmful products and excess water in the form of urine.
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8. Save Your Kidney

First step of urine formation occurs in glomeruli, where 125 ml of
minute urine is filtered per minutes. It is quite astonishing thet in 24
hours 180 litersof urineisformed! It containsnot only waste products,
minerads and toxic substances, but aso glucose and other useful
substances.

The kidney performs the process of reabsorption with great
intelligence. Out of 180 liters of fluid that entersthe tubules, 99% of
fluid is slectively reabsorbed and only the remaining 1% of fluid is
excreted in the form of urine.

By thisintelligent processal essentid substancesand 178 litersfluid
are reabsorbed in tubules and in just 1-2 liters of water, waste
products, extra minerals and other such harmful substances are
excreted.

Urine formed by the kidney flowsto ureter, and passes through the
urinary bladder and isfindly excreted out through the urethra.

Can there be variation in the volume of urine in a person with
healthy kidney?

Y es. The amount of water intake and atmospheric temperature are
mgjor factorswhich determinethe volume of urineinanorma person.

When water intake is low, urine is concentrated and its volume is
less (about 500 ml) but when plenty of water is consumed, more
urineis formed.

In summer because of perspiration caused by high temperature the
volume of urine decreases. In winter it isthe other way round —low
temperature, no perspiration, more urine.

In a person with a normd intake of weter, if the volume of urine
formed isless than 500 ml or more than 3000 ml, itisaclear Sgnd
that the kidney needs attention and investigation.

Too little or too much volume of urine formation, signifies
that the kidney seeks attention and investigation.
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Chapter 3

Symptoms of Kidney Diseases

Symptoms of kidney diseasesvary from personto person. A ot depends
on the type of underlying disease and its severity. Often symptoms are
generd and vague, and therefore the disease is not diagnosed in the
early stages.

Common symptoms of kidney diseases :
Swelling of the face

Swelling of face, feet and abdomen, isafrequent presentation of kidney
disease. Characterigtic of swelling dueto kidney diseaseisthat it Sarts
from the face below the eydids and is mogt naticeable in the morning.

Kidney failure is a common and important cause of sweling. But one
needsto bear in mind that swelling does not necessarily indicate kidney
falure. Incertain kidney diseasesdespitenorma kidney function swelling
occurs (e.g. nephrotic syndrome). Equally important fact to bear in
mind is that swelling may not be seen a dl in a few patients with
sgnificant kidney falure,

Loss of appetite, nausea, vomiting

Loss of gppetite, abnorma taste in the mouth and poor food intake are
common problemsfaced by aperson with rend faillure. With worsening
of kidney failure, due to increased leve of toxic substances, a person
develops nausea, vomiting and hiccups.

High blood pressure - Hypertension

In patients with kidney failure hypertenson is common. If hypertenson
occurs at a young age (less than 30 years) or blood pressure is very
high a the time of diagnosis, the reason may be kidney problem.

Swelling of face below the eyelids is the
most common symptom of kidney diseases.

vist: www.KidneyEducation.com



10. Save Your Kidney

- Anemia and weakness

Generaized weskness, early faigue, poor concentration in work and
palor are common complaints of aperson with anemia(low hemoglobin
level). At times these may be the only complaints of a person in the
early stages of chronic kidney failure. If anemia does not respond to
sandard trestment, it is essentiad to rule out kidney failure.

Nonspecific complains

Low back pain, body ache, itching and leg crampsarefrequent complains
in kidney disease. Retardation of growth, short stature and bending of
leg bones are common in children with kidney failure.

Urinary complains
Common urinary complainsare :

1. Reduction in urine volume, which causes swdling, is very common
in various kidney diseases.

2. Burning sensdtion in urine, frequent urination and passing of blood
or pusin urine are symptoms of urinary tract infection.

3. Obdtruction to flow of urine can lead to difficulty and graining in
‘voiding' (passing urine), poor stream of urineor drop to drop voiding.
In severe conditions, completeinahility to passurineisnat uncommon.

Although a person may have some of the above mentioned symptoms
and 9gns, it does not necessarily mean that the person is suffering from
kidney disease. However, in the presence of such symptoms, itishighly
recommended to consult the doctor and to rule out any possibility of
kidney disease by tests and checkups.

Itisimportant to remember thet seriouskidney problemmay exis Slently
for along period without significant symptoms and signs.

Rule out kidney problems if severe
hypertension is detected at a young age.
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Chapter 4

Diagnosis of Kidney Diseases

“A ditchintimesavesnine’ istruefor thetreatment of kidney diseases.
Disease like chronic kidney disease (CKD) is not curable and the cost
of treatment of the end stage kidney disease (ESKD) is exorbitant. A
person with such a dreaded disease can be asymptomatic, i.e. no
symptoms of the disease may be gpparent.  If diagnosis of kidney
disease is made early, it can be treated easily with medical trestment.
So whenever akidney problem is even suspected, it is advisableto go
for immediate check up and early diagnosis.

Who should get their kidneys checked? Who is at high risk
for developing kidney problems?
Anyone can develop a kidney problem, but the risk ismoreif :
Person has symptoms of kidney disease.
Person is diabetic.
Person has uncontrolled hypertension.
Family history of kidney disease, diabetes and hypertension exigs.
Person is a smoker, obese and/or above 60 years of age.
Person has taken long term treatment with pain relievers.

History of congenital defect of urinary tract exigis.
Screenlng insuch highrisk individuas hdpsin early diagnogis of kidney
disesse.

How to diagnose kidney problems? What tests are normally
performed?

Todiagnose different kidney problemsthe doctor takes detailed higtory,

Early stages of chronic kidney disease are usually
asymptomatic, laboratory tests are the only way of its detection.
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12. Save Your Kidney

thoroughly examines the person, measures blood pressure and then
advises appropriate tests. Routindy performed and most useful tests
are urine tests, blood tests and radiological tests.

1. Urine Tests

Different urine tests provide useful clues for the diagnosis of different
kidney disease.

Routine urine tests
Itisasmple, inexpensve and very useful diagnodtic test.
Abnormdlity seen in urine tests provides important diagnostic clues
but normal urine report does not rule out kidney problems.
Presence of protein in urine (proteinuria) is seen in various kidney
diseases. It should never be neglected. Presence of protein in urine
can be the fird, the earliest and the only warning sign of chronic

kidney disease (and even of heart disease). For example proteinuria
isthe first Sgn of kidney involvement in diabetes.

Presence of puscdlsin urineindicates urinary tract infection (UTI).

Presence of protein and red blood cells provide diagnostic clue for
inflammatory kidney disease (i.e. glomerulonephritis).

Microalbuminuria

Microdbuminuria meansthat avery smdl amount of protein is present
inurine. Thistest providesthefirst and the earliest cluefor the diagnosis
of kidney involvement in diabetes. At this stage the disease may be
reversble with proper and meticulous trestment. Protein (albumin) is
absent in routine urine test & this Sage.

Urine test is very important for the early
diagnosis of kidney diseases.
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Other urine tests

24 hoursurinefor albumin: In patientswith the presence of protein
inurine, thistest isnecessary to determinethetotal amount of protein
lostin 24 hours. Thistestisuseful to assessthe severity of thedisease
and dso the effect of trestment on the loss of protein.

Cultureand sensitivity test: Thistest takesabout 48 to 72 hours
time and provides vauable information aoout the type of bacteria
causng UTI, theseverity of infection and choice of antibiotic selection
for its trestment.

Urine test for acid fast bacilli: This test is useful to diagnose
tuberculogis of urinary tract.

2. Blood Tests

Variousblood tests are necessary to establish proper diagnosisof different
kidney problems.

Creatinine and Urea

Blood levels of cregtinine and urea reflects the function of the kidneys.
Credtinine and urea are two waste products which are removed from
the blood by the kidney. When the kidney function dows down, blood
levels of creetinine and urearise. Normd vaue of serum credtinine is
0.9 to 1.4 mg/dl and normd vaue of blood urea is 20 to 40 mg/dl.
Their higher values suggest greater damage to kidney. Crestinine leve
isamore religble guide of kidney function than blood urea levd.

Hemoglobin
Hedlthy kidneyshelp in the production of red blood cdlswhich contain
hemoglobin. In ablood test when hemoglobinislow, itiscaled anemia
Anemiais a common and important Sgn of chronic kidney diseases.

Serum creatinine is a standard blood test
used routinely to screen for and monitor renal failure.
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14. Save Your Kidney

However anemiacan occur quitefrequently in other illnesses. Soanemia
is not a specific test for kidney disease.

Other blood tests
Different blood tests frequently performed in kidney patientsare: blood
sugar, serum protein, cholesteral, eectrolytes (sodium, potassum and
chloride), calcium, phosphorous, bicarbonate, ASO titer, complement
etc.

3. Radiological Tests

Ultrasound of kidney
Ultrasoundisasmple, useful, quick and sefetest which providesvauable
information such as the sze of kidney and the presence of cy4t, stone
and tumors. An ultrasound can detect blockageto urine flow anywhere
inthekidney, ureters, or bladder. In chronic kidney failure both kidneys
areusudly found to besmdl insze

X-ray of abdomen
Thistest isuseful for the diagnods of sone in the urinary system.

Intra venous urography (IVU)

IVU (dso known asintravenous pydography-1VP) isaspecid X-ray
test. In thistest radio opagueiodine containing dye (fluid which can be
seen on X-ray films) isinjected into avein in the arm. This dye injected
in blood stream passes through the kidney and getsexcreted into urine,
So the urine becomes radio-opaque and this causes visudization of
urinary tracti.e. kidneys, uretersand bladder. A seriesof X-ray pictures
aretaken a specific time intervaswhich give acomprehensive view of
the anatomy and the functioning of the urinary system. IVU reveds
problems such as stone, obstruction, tumor and abnormditiesin sructure
and function of the kidneys.

Most important screening tests for kidney disease are
urine test, serum creatinine and ultrasound of kidney.

Freel!! 200 Paged Kidney Book in 10 + Languages

CHP. 4. Diagnosis of Kidney Diseases 15.

In case of kidney failure VU is usuadly not recommended because the
injected dye can damage poorly functioning kidneys. In kidney failure
excretion of dye during test may be inadequate, so the purpose of the
test to visudize urinary system will not be served. Thistest is avoided
even during pregnancy. Because of avallability of ultrasound and CT
scan thistest is used less frequently nowadays.

Voiding cystourethrogram (VCUG)

Voiding cystourethrogram - VCUG (previoudy known as Micturating
cystourethrogram - MCU) test is most often needed in the evaluation
of urinary tract infectionin children. Inthisspecid X ray te<, the bladder
isfilled with contrast medium through catheter under sterile precautions.
After the bladder isfilled, catheter isremoved and the patient is asked
to passurine. X raystaken a intervals during urination show outline of
the bladder and urethra. This test is hepful to diagnose backflow of
urine into the ureters, and up to the kidneys (known as vesi couretera
reflux) and structurd abnormadlities of urinary bladder and urethra

Other radiological tests

For the diagnosis of certain kidney problems specid tests such as CT
scan of kidney and urinary tract, rend doppler, radionuclear study, rend
angiography, antegrade and retrograde pyd ography etc are very useful.
4. Other Special Tests

Kidney biopsy, cystoscopy and urodynamics are specia tests which
are necessary for the exact diagnosis of certain kidney problems.

Kidney Biopsy

Kidney biopsy is an important test useful in the diagnods of certain
kidney diseases.

A kidney ultrasound is a simple and safe test used to
assess the size, shape, and location of the kidneys.
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What is kidney biopsy?
In kidney biopsy a smdl piece of kidney tissue is removed through a

needle and examined under amicroscope. Kidney biopsy isperformed
to diagnose the exact nature of certain kidney diseases.

When is kidney biopsy advised?
In certain kidney diseases detailed higtory, examination and tests are

unable to establish proper diagnosis. In such peatients a kidney biopsy
may be the only test which can clinch the exact diagnosis.

How does kidney biopsy helps?

Kidney biopsy establishes specific diagnoss of certain unexplained
kidney diseases. With this information, the nephrologist is able to plan
effective trestment Srategy and guide patients and their family about
the severity and course of the disease.

By which technique is kidney biopsy performed?

The most common method is percutaneous needle biopsy, in which a
hollow needleis passed through the skininto thekidney. Another rarely
used method is open biopsy which needs surgery.

How is kidney biopsy performed?
The patient is admitted in hospital and his consent is obtained.
Prior to biopsy it is ensured that blood pressure is normal and that
the blood test reveds norma blood clotting. Medicine used for the
prevention of blood clotting (e.g. aspirin) is discontinued for 1- 2
weeks prior to biopsy.
Ultrasound isdoneto know the position of kidneysand to determine

Kidney biopsy is a test performed to establish
exact diagnosis of certain kidney diseases.
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exact biopsy gte. This point is below the rib, in upper part of the
waist near the back muscles.

The patient isasked to lieface down —on sscomach with the abdomen
supported by a pillow/towe. The patient is fully awake during the
procedure. In children kidney biopsy is done under anesthesia, so
the child is not awake.

After proper cleaning of the skin, biopsy Ste is numbed with loca
anesthesiato minimize pain.

With the help of hollow biopsy needle, 2 or 3 amdl thread like pieces
are obtained from the kidney. These specimen are sent to pathologist
for histopathology examination.

After the biopsy, pressure is gpplied to the biopsy Ste to prevent
bleeding. The patient isasked to takerest for 6-12 hoursand usudly
discharged the next day.

Patient is advised to avoid heavy work or exercise for about 2-4
weeks after biopsy.

Are there any risks in kidney biopsy?

Like any surgica procedure, complications can occur in afew patients
after kidney biopsy. Mild pain and passing of reddish urine once or
twice is not uncommon, but it usudly stops on its own. In rare cases
where bleeding continues, blood transfusion is needed. In very rare
cases where severe bleeding continues, emergency remova of kidney
by surgery may become unavoidable.

Sometimes kidney tissue obtained may not be adequate for diagnosis
(about 1 in 20). Repest biopsy is needed in such cases.

Kidney biopsy is usually performed
with thin needle in fully awake state.
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Chapter 5

Major Kidney Diseases

Kidney diseases are divided into two groups

Medical diseases: Medicd kidney diseases such askidney failure,
urinary tract infection and nephrotic syndrome are treated with
medicine by nephrologists. Patientswith advance kidney failure need
treatment like diays's and kidney transplantation.

Surgical diseases: Urologiststreat surgica kidney diseases such
as stone disease, prostate problems and cancer of urinary system

by surgery, endoscopy, and lithotripsy.

How do nephrologists and urologists differ?

Nephrologigs are physciansand urologists are surgeons specidized
in kidney diseases.

Major Kidney Diseases

Medical Surgical
Acute kidney falure Stone disease
Chronic kidney disease Prostate problems

Urinary tract infection Congenitd urinary anomdlies

Nephrotic syndrome Cancer

Kidney Failure
Reduction in the ability of kidneysto filter and excrete waste products

Acute kidney failure is arapid loss of kidney function.
With short term treatment kidneys usually improve.
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and to maintain the eectrolyte baance is caled kidney (rend) failure.
Rise in the vaue of serum creatinine and blood urea in blood test
suggests kidney failure.

Kidney failureis chiefly divided into two types: acute kidney failureand
chronic kidney disease (failure).

Acute Kidney Failure

Sudden reduction or loss of kidney functioniscalled acutekidney (rend)
falure or acute kidney injury (AKI).The volume of urine decreasesin
majority of patientswith acute kidney failure. Important causes of acute
kidney falure are diarrheg, vomiting, fdciparum mdaria, hypotenson,
sepsis, certain drugs (ACE inhibitor, NSAIDs) etc. With proper medica
treatment (and at times diaysis) kidney function returns to normd in
most cases.

Chronic Kidney Disease

Gradud, progressveand irreversibleloss of kidney function over severd
monthsto yearsis caled chronic kidney disease - CKD (chronic rena
failure). In CKD kidney function reducesdowly and continuoudy. After
along period it reduces to a stage where kidney stopsworking almost
completely. Thisadvanced and life threastening stage of diseaseiscadled
the end stage kidney (renal) disease (ESKD/ESRD).

Chronic kidney diseaseisaslent disease and often goes unnoticed. In
theearly sagesof CKD sgnsor symptomsarefew. Common symptoms
of CKD are weakness, loss of appetite, nausea, swelling, high blood
pressure etc. Two most important causes of CKD are diabetes and

hypertension.

Gradual progressive and irreversible loss of kidney function
over a long period is called chronic kidney disease.
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The presence of protein in urine examination, high cregtinine in blood
test and smd|l contracted kidneys on sonography arethemost important
diagnogtic dluesof chronic kidney disease. Thevaue of serum cregtinine
reflectsthe severity of kidney fallureand thisvaueincreasesprogressvely
in this disease.

Intheearly stage of CK D, the patient needs proper medicineand dietary
modifications. There is no trestment which can cure this disease. But
the aim of the treatment isto dow down the progression of the disease,
prevent complicationsand thereby keep the patient well for along period,
ingpite of the severity of theillness.

When the disease progresses to an advanced stage (End Stage Kidney
Disease) - more than 90% of kidney functionislost (serum cregtinineis
usualy more than 8-10 mg/dl). The only trestment options available at
thisstage are didyss (hemodiayss and peritoned didyss) and kidney
transplantation.

Didyss is a filtering process to remove waste products and excess
fluid from the body that accumulate in the body when the kidney stops
functioning. Diayss is not a cure for chronic kidney diseese. In the
advanced stage of chronic kidney disease (ESKD) the patient needs
lifelong regular dialysis treatment (unless kidney is transplanted
successtully). Two methods of diaysis are hemodiaysis and peritoned
didyss.

Hemodidyss (HD) is the most widdy used form of didyss In HD
with the help of gpecid machine waste products, excess fluid and sat
are removed. Continuous ambulatory peritoned diayss (CAPD) is
another form of dialyss modality which can be carried out & home or
a work place without the help of the machine.

Dialysis is an artificial method of removing waste products and
excess fluid from the blood when the kidneys have failed.
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Kidney transplant is the most effective trestment option and the only
curative treetment modality of end stage kidney disease (advance stage
of chronic kidney disease)

Urinary Tract Infection

Burning and frequent urination, pain in lower abdomen and fever are
common presentations of urinary tract infection (UTI). Presence of pus
cdlsin urine test suggests UTI.

Most of the patients of UTI respond well to antibiotic therapy. UTI in
children needs special consideration. Delay or inadequate trestment of
UTI in children can cause irreversble damage to the growing kidney.

In patients with recurrent UTI, it is important to exclude urinary tract
obgtruction, sone disease, abnormdity of urinary tract and genito urinary
tuberculosis by through investigation. The most important cause of
recurrence of UTI in childrenisVUR (Vescoureterd reflux). VUR isa
congenita abnormdity in which urineflowsbackwardsfrom the bladder
into one or both of the ureters, and up to the kidneys.

Nephrotic Syndrome

Nephrotic syndrome is the kidney disease seen more frequently in
children as compared to adults. Frequent attacks of swelling (edema)
isthemost common symptom. The presenceof proteinin theurine (more
than 3.5 grams per day), low blood dbumin leves (hypodbuminemia),
high cholesteral levels, normd blood pressure and norma kidney
function are usud features of this disease.

Delay in treatment and inadequate work up of UTl in
children can cause irreversible damage to the growing kidney.
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This disease shows good response to treatment. A few patientsremain
symptom free after discontinuation of the trestment but in most cases
the disease recurs.

In thisway the cycle of response to trestment, trestment free period of
remission and frequent relgpses causing swelling; are characterigtic of
nephrotic syndrome,

Ascycle of recovery and recurrence repeats for along period (years),
this disease isamatter of worry for both the child and the family. But it
isimportant to remember that long term outcomeisexcdlent in children
with nephrotic syndrome. They live a hedlthy life with normd kidney
function.

Kidney Stone

Kidney stone is a common and important kidney problem. Kidney,
ureter and bladder are common sites of stone. Common symptoms of
kidney stone are severe, unbearable pain, nausea, vomiting, blood in
urine etc. However, some people who have had kidney stones, even
for along time, may not have any symptoms (slent stone), at dl.

For the diagnosis of stone, abdomen X-ray and ultrasonography are
the mogt important investigations.

Mogt of the small Sized stones pass out naturdly with urine by taking
plenty of liquids. If stone causes recurrent severe pain, recurrent
infection, obstruction of urinary tract or damage to kidney, its removad
ishecessary. Theidea method for removal of the stone depends onthe
Sze, location and the type of stone. Most common methods for the
remova of stones are lithotripsy, endoscopy (PCNL, cystoscopy and
ureteroscopy) and open surgery.

Kidney stone can exist without symptoms for years.
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Astherisk of recurrence of soneisashigh as50 - 80%, plenty of fluid
intake, dietary restriction and periodic check up are necessary for all.

Benign Prostatic Hyperplasia (BPH)

The progtate gland ispresent only inmales. It issituated just underneath
the bladder and surroundsinitid portion of urethra. The prostate gland
beginsto enlarge after the age of 50. Enlarged prostate compressesthe
urethra and causes problemsin urination in ederly maes.

The main symptomsof benign progtetic hyperplasa(BPH) arefrequent
urination (especidly at night) and dribbling at the end of the urinaion.
Examination by inserting a finger in rectum (digital recta examination)
and ultrasound are two most important diagnostic methods for BPH.

A large number of patients with mild to moderate symptoms of BPH
can betreated effectively for along period with medicine. Many patients
with severe symptomsand very large prostate need endoscopic removal
of prostate (TURP).

BPH is the most common cause of
urinary problems in elderly male.
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Myths and Facts about Kidney Diseases

Myth: All kidney diseases are incurable

Fact:No, dl kidney diseases are not incurable. With early diagnosis
and treatment many kidney diseases can be cured. In many, it dowsor
hats the progression.

Myth: Kidney failure can occur if one kidney falls.

Fact:No, kidney failure occurs only when both kidneys fail. Usudly
people do not have any problem if one kidney fails completely, and in
such cases, vaue of blood ureaand serum cregtinine in blood tests are
norma. But when both kidneys fail, waste products accumulate in the
body and the raised level of blood urea and serum crestinine in blood
test suggests kidney failure.

Myth: Inkidney diseasethe presence of edemasuggestskidney failure.

Fact:No. In certain kidney diseases edema is present, but kidney
function istotaly normd (e.g. nephrotic syndrome).

Myth: Edemais present in dl patients with kidney failure.
Fact:No. Edemalis present in mgority of patients with kidney failure,
but notindl. A few patients do not have edema even in advance stage

of kidney failure. So the absence of edema does not rule out kidney
falure.

Myth: All patientswith kidney disease should drink alarge amount of
wder.

Fact: No. Reduced urine output leading to swelling is an important
feature of many kidney diseases. So water redtriction is necessary to
maintain water balance in such patients with kidney disease. However,
patients suffering from stone disease and urinary tract infection with
norma rend function are advised to drink alarge amount of weter.
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Myth: I andl right, so | don't think | have akidney problem.

Fact: Mog of the patients are asymptomatic (showing no symptoms)
inearly stagesof chronic kidney disease. Abnormd valuesin laboratory
tests are the only clue of its presence at this stage.

Myth: | fed fine, so | don't need to continue trestment for my kidney
problem.

Fact: Many patientswith chronic kidney disease (CKD) fed very well
with proper thergpy, and so they discontinue medicine and dietary
regtrictions. Discontinuation of thergpy in CKD can be dangerous. It
can lead to rapid worsening of kidney fallure and in a short time such
patients may reach the stage needing didysis/ kidney transplantation.

Myth: My serum credtinine levd is dightly above normd. But | am
perfectly well so there' s nothing to worry about.

Fact: Even mild increase in serum cregtinine is an indicator of kidney
impairment and needsattention. A variety of kidney diseasescan damege
the kidneys, so the nephrologist should be consulted without delay. L et
us understand the importance of raised value of serum cregtinine (even
alittle) at different stages of chronic kidney disease.

Early stage of chronic kidney disease is usudly asymptometic, and
increased vaue of serum creatinine may be the only clue of underlying
kidney disease. Serum cregtinineleve of 1.6 mg/dl means over 50% of
kidney functionisdready logt, which issgnificant. Detection of chronic
kidney disease and initiation of proper thergpy at this stage is most
rewarding. Trestment under the care of a nephrologist at this stage of
chronic kidney disease helps to preserve kidney function for a very
long time.

When serum cretinine level is 5.0 mg/dl, it means 80% of kidney
function islogt. Thisvalue suggests serioudy impaired kidney function.
Proper thergpy a this stage is beneficid to preserve kidney function.
But it isimportant to remember that thisisalate stage of chronic kidney
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disease and an opportunity to get the best treatment outcome is
unfortunately log.

When serum credtinine leve is 10.0 mg/dl, it means 90% of kidney
functionislost and thisvaue suggests end stage kidney disease. At this
stage of chronic kidney disease the opportunity to treat a patient with
drug thergpy is dmost lost. Mot of the patients need didysis at this
stage.

Myth: Didyss performed once in patients with rend failure, will
subsequently become a permanent need.

Fact: No, how long apatient with kidney fallure needs diaysis depends
on the type of kidney failure.

Acute kidney fallureistemporary and reversble type of kidney falure.
A few patients of acute kidney failure need diayss support for ashort
period only. With proper trestment and few dialysis the kidney usudly
recovers completely in acute kidney falure. Delay in didys's because
of fear of permanent didys's can be life threatening.

Chronic kidney diseaseisaprogressive and irreversible type of kidney
falure. Advanced stage of chronic kidney disease (End Stage Kidney
Disease) needs regular lifelong didys's support.

Myth: Didyss cureskidney failure.

Fact: No, didyss does not cure kidney falure. Didyssis an effective
and lifesaving trestment in kidney failure, which removeswaste products,
extrawater and corrects e ectrolytes aswell as acid base disturbances.
Didysis carries out the function that kidney is no longer cagpable of
doing. Didyss keeps patient asymptomatic, fit and hedthy in spite of
severe kidney falure.

Myth: Inkidney transplantation males and femal es cannot donate their
kidney to the opposite sex.
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Fact: Maes and femdes can donate their kidney to opposite sex as
the sructure aswell asthe functions of the kidneys are samein both the
SEXES.

Myth: Donation of akidney affects hedth and sexud function.

Fact: Kidney donation isvery safe and thereis no effect on health and
sexud function. Kidney donors live a normd life induding maritd life
and childbirth.

Myth: For kidney transplantation it is possible to buy akidney.
Fact: Buying or sdling a kidney is a crime. Remember that a kidney

trangplanted from a live unrelated kidney donor carries higher risk of
regjection as compared to a live related kidney donor.

Myth: Now my blood pressure is normal so | don't need
antinypertensve pills. | fed better if | don't take antihypertengve pills,
s0 why should | take medicine?

Fact: Many patients of high blood pressure discontinue their medicine
after blood pressureis controlled, asthey don’t have any symptomsor
they fed better without antihypertensive medicines. But uncontrolled
hypertenson is a silent killer which in along term can lead to serious
problems like heart attack, kidney falure and stroke. So to protect
vitd organs of the body, it is essentid to take regular medicine and
control blood pressure properly even though no symptoms are noticed
and the person fed's gpparently better.

Myth: Only males have kidneys which are located in a sac between
thelegs.

Fact: Inmadesaswdl asinfemaes, kidneys are located in upper and
posterior part of abdomen with samesize, shgpe and functions. Inmaes
theimportant reproductive organ, testesislocated in asac between the

legs.
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Chapter 7

Prevention of Kidney Diseases

Kidney diseases are slent killers. They may cause progressive loss of
kidney function leading to kidney failure and ultimately require didyss
or kidney trangplant to live hedithy life. Because of high cost and problems
of avalability, in developing countries, only 5 -10% of kidney falure
patients get treetment like didysis and kidney transplant, while the rest
die without getting any definitive therapy. Chronic kidney diseese is
very common and has no cure, so prevention is the only option. Early
detection and trestment can often keep chronic kidney disease from
getting worse, and can prevent or delay the need for didysis or a

trangplant.

How to prevent kidney diseases?

Never ignore your kidneys. Important aspects about prevention and
care of the kidney diseases are discussed in two categories.

1. Precautions for hedthy persons.
2. Precautions for kidney patients.

Precautions for Healthy Person

Seven effective ways to keep the kidney healthy are:

1. Be fit and active

Regular exercise and daily physcd activity maintains norma blood
pressure and controls blood sugar. Such physical activities cut the
risk of diabetes and hypertension and thusreducetherisk of chronic
kidney disease.

2. Balanced diet

Eat hedthy diet, full of fresh fruits and vegetables. Decreaseintake
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of refined foods, sugar, fat and mest in diet. Less st after 40 years
of age will hdp in prevention of high blood pressure and kidney
stones.

. Keep your weight in check

Maintain your weight with a baance of hedthy food and proper
exercise. This can help in preventing diabetes, heart disease and
other conditions associated with chronic kidney disease.

. Give up smoking and tobacco products

Smoking can lead to atheroscleros's, which reduces blood flow to
the kidneys, thus decrease their ability to function at their best.

. Beware of OTCs

Don’'t overuse over-the-counter painkillers on a regular basis.
Common drugs such as non-gteroidd anti-inflammeatory drugs like
ibuprofen are known to cause kidney damage and kidney failure if
taken regularly. Consult adoctor to find away to control your pain
without putting your kidneys et risk.

. Drink lots of water

Drinking sufficient water (about 3 litersper day) hepsto dilute urine,
eiminated| thetoxic wastefrom the body and prevent kidney stones.

. Annual kidney check-up

Kidney diseases are often slent diseases and do not produce any
symptoms until they reach an advanced stage. The most powerful
and effective but, sadly, underutilized method for early diagnosis
and prevention of kidney disesse is a regular kidney check-up.
Annua kidney check-up isamugt for high risk persons who suffer
from diabetes, high blood pressure, obesity or have a history of
kidney disease in the family. If you love your kidneys (and, more
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importantly, yoursdlf), do not forget to get aregular kidney checkup
after the age of 40. Smple method for early detection of kidney
disease is an annua blood pressure measurement, urine test and a
test to messure cregtinine in blood.

Precautions for Kidney Patients

1. Awareness about kidney diseases and early diagnosis

Stay dert and watch for symptoms of kidney disease. Common
symptoms of kidney disease are swdlling of face and feet, loss of
appetite, nausea, vomiting, palor, weakness, frequent urination,
blood in urine or presence of protein in urine. In the presence of
such complaints, it is advisable to consult a doctor and get tests
for kidney check up.

2. Precautions in diabetics

For every diabetic patient precaution for the prevention of kidney
diseaseisessentia because diabetesistheleading cause of chronic
kidney disease (CKD) and kidney failure throughout the world.
About 45% of new cases of endstage kidney disease are due to
diabetic kidney disease. For early diagnosis of diabetic kidney
disease, asmpleand effective way isthree-monthly measurement
of blood pressure and urinetest to check for the presence of protein
by dipstick (macrodbuminuria).The best and ided test for the
earliest diagnosis of diabetic nephropathy is the urine test for
microdbuminuria(MA), which should bedoneevery year. Messure
blood creetinine (and eGFR) to assess kidney function at least
Oonce every yed.

High blood pressure, presence of proteinin urine, swelling, frequent
reduction of blood sugar, reduction in insulin requirements and
appearance of diabetic eye disease (diabetic retinopathy) are
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important duesof kidney involvement in diabetes. Beware of these
danger Sgnals and consult your doctor.

To prevent diabetic kidney disease al diabetics should control
diabetes meticuloudy, maintain blood pressure less than 130/80
mm. of Hg (ACE inhibitor or ARB are preferred antihypertensive
drugs), reducetheamount of proteinintheir diet and control lipids.

Precautions in hypertensive ptients

Hypertenson isthe second most common cause of chronic kidney
disease, which is preventable. As most people with high blood
pressure have no symptoms, many hypertensive patients take
irregular treatment or discontinue treatment. A few patients
discontinue treatment as they fed more comfortable without
medicine. But this is dangerous. Uncontrolled hypertension for a
long term can lead to serious problemslike chronic kidney diseese,
heart attack and stroke.

To prevent kidney disease, dl hypertensive patients should take
regular medication, get blood pressure checked regularly and eat
aproper diet with sdt regtriction. The god of therapy isto keep
blood pressure lessthan 130/80 mm of Hg. For early diagnosis of
kidney damage dl hypertensive patients should check urine and
blood creatinine every year.

Precautions in chronic kidney disease

Chronic kidney disease is a non-curable disease. But early
diagnosis and subsequent dietary restrictions, regular follow up
and proper treatment will dow down its progression and postpone
the stage of diaysis or kidney trangplantation.

Round the clock proper control of high blood pressureisthe most
effective measureto prevent progression of chronic kidney disease.
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It is highly recommended to keep blood pressure 130/80 mm Hg
or below. The best way to achieve perfect control is to monitor
blood pressureregularly a home and maintain achart, whichwould
help the doctor to adjust blood pressure medication.

In patients with CKD, factors such as hypotension, dehydration,
urinary tract obstruction, sepsis, nephrotoxic drugs etc. should be
identified. Prompt management of these factors leads to
improvement in kidney gtatus even in CKD.

Early diagnosis and treatment of polycystic kidney
disease

Autosoma dominant polycystic kidney disease (ADPKD) isthe
most common and serious hereditary disorder of the kidney,
accounting for 6-8% of patientson didyds. An adult with afamily
history of polycystic kidney diseaseisat ahigh risk and should be
consdered for screening by an ultrasound examination for early
diagnosis of the disease. PKD has no cure but measures such as
controlling high blood pressure, trestment of urinary tract infections,
dietary restrictions and supportive treatment help to control
symptoms, prevent complications and dow down the rate of
decline in kidney functions.

Early diagnosis and treatment of urinary tract
infection in children

Urinary tract infection (UTI) should be suspected whenever achild
getsunexplained fever, frequent urination, painful burning urination,
poor appetite or poor weight gain.

It isimportant to remember that each UTI, especidly with fever

carriestherisk of damageto thekidney, particularly if undiagnosed,
treated | ate or treated incompletely. Such damage includeskidney
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scars, poor kidney growth, high blood pressure and kidney failure
later inlife. For this reason urinary tract infectionsin children need
not only early diagnodis and prompt treatment, but aso careful
evaudion to identify underlying predigposing abnormaitiesor risk
factors. Vesicouretera reflux (VUR) is the most common
predispos ng cause present in about 50% of urinary tract infections
during childhood. Follow up ismandatory indl children with UTI.

Recurrent urinary tract infection in adults

All patientsof urinary tract infection with recurrence or inadequate
response to therapy need to identify the underlying predisposing
factors. Certain underlying causes (e.g. urinary tract obstruction,
donediseaseetc) cary therisk of damagetothekidney, if untrested.
So early diagnosisand trestment of underlying causesisimportant.

Proper management of stone diseases and BPH

A large number of patients with stone diseases are asymptomatic
and therefore they fail to notice the disease and missthe diagnoss
and treetment in time. Many dderly maes with benign progtatic
hypertrophy (BPH) neglect their symptoms for a long period.
Untreated stone diseases and BPH can cause damage to kidney.
Proper follow up and timely treatment will help to protect the
kidney.

Do not ignore hypertension at young age

Hypertension a young age isuncommon and dmost ways needs
intense search for the underlying cause. Kidney diseases are the
most likely causes of severe hypertension in the young. In each
and every young patient with hypertenson, proper evaudion is
meandatory for early diagnosisof kidney diseaseand proper therapy
to protect the kidney.
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10.

11.

12.

Early treatment of acute kidney failure

Important causes of acute kidney failure (sudden reduction of
kidney function) are diarrhea, vomiting, falciparum malaria,
hypotension, sepsis, certain drugs (ACE inhibitor, NSAID’ s) ic.
Early and proper trestment of these causes can prevent kidney
falure

Cautious use of medicine

Bevigilant. Many ‘ over-the-counter’ drugs (especidly analgesics
and pain killers) carry risk of kidney damage, especidly in the
elderly. Such drugs are widely advertised, but the likely harmful
consequences are rardly disclosed. Avoid the use of over the
counter analgesics(pain killers) for headache and body ache. Avoid
saf medication and unnecessary medicines. Medicinestaken under
the guidance and supervision of a doctor are safe. It is awrong
belief thet dl naturd medicines (Ayurvedic medicines, Chineseherbs
etc.) and dietary supplements are harmless. Heavy metals in
Ayurvedic medicines can cause damage to the kidney.

Precautions in solitary kidney

Personswith asingle kidney live norma hedthy life. Becausethey
do not have a spare (second) kidney, certain precautions need to
be taken.

The patient should keep blood pressure under control, take plenty
of fluids, maintain a hedthy diet, restrict sdt intake, avoid high-
protein diets and avoid injury to the solitary kidney. The most
important precaution is to have regular medica checkups. One
definitdly must consult a doctor once a year to monitor kidney
function by checking blood pressure, testing urine and blood and
undergo ultra sonogram tet, if needed.
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Part 2

Major Kidney Diseases and their Treatment

Prevention, diagnosis and treatment of kidney
failure.

Basic information about dialysis.
Basic information about kidney transplantation.

Important information about major kidney
diseases.

Precaution and selection of diet in patients with
chronic kidney disease.
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Chapter 8
What is Kidney Failure?

Maor functions of the kidney are to filter and excrete waste products,
remove excess fluids from the body and maintain the dectrolyte aswell
as acid base baance. Reduction in the ability of the kidney to perform
these tasks is known as kidney/ rend failure.

How to diagnose kidney failure?

Blood levd of cregtinine and urea reflects the function of the kidney.
Increase in their val ue suggests reduction in the adequate functioning of
both the kidneys. It isimportant to remember that even adight risein
the serum creatinine reflects sgnificant reduction in kidney function. If
thevaue of serum creatinineisjust 1.6 mg/dl, it suggests over 50% loss
of kidney function.

Can failure of one Kidney lead to kidney failure?

No. Fallure or remova of one out of the two kidneys does not affect
the overal kidney function becausethe other hedlthy kidney takes over
the work load of both the kidneys.

Two major types of kidney failure

Acutekidney failureand chronic kidney disease (chronic kidney failure).

Acute Kidney Failure

In acute kidney failure (previoudy known as acute rend falure - ARF
and recently named as acute kidney injury- AKIl), thekidney functionis

Kidney failure means loss of functions of both kidneys.
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reduced or lost within a short period due to a variety of insults to the
body. This type of kidney falure is usudly temporary. With proper
trestment kidney functions return to norma in most petients.

Chronic Kidney Diseases

Gradud progressveandirreversiblelossof kidney function over severd
monthsto yearsis caled chronic kidney disease (previoudy known as
chronic kidney failure - CRF). In this non- curable disease, kidney
function reducesdowly and continuoudy. After along period it reduces
to a sage where the kidney stops working dmost completely. This
advanced and life threatening stage of diseaseiscadled end stage kidney
disease - ESKD (or end stage renal disease - ESRD).

When kidney failure is diagnosed,
over 50% of kidney function is already lost.
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Chapter 9

Acute Kidney Failure

What is acute kidney failure?

In acute kidney failure (acute kidney injury or acute rend failure-ARF)
reduction or loss of kidney functions occur within ashort period (over
hours, days or weeks) and is temporary, and usudly reversible.

What causes acute kidney failure?

Acute kidney failure may occur due to many causes. Important causes
ae

1. Reduced blood supply to the kidneys. severe dehydration due to
diarrhea, blood lass, burnsor fal in blood pressure due to avariety
of reasons.

2. Severeinfection, seriousillness or after amgor operation.

3. Sudden blockage of the passage of urine: akidney stoneisthe most
common cause of urinary tract obstruction.

4. Other important causes. Faciparum mdaria, leptospiross, sneke
bite, certain kidney diseases, pregnancy, complications and side
effects of some medication (NSAIDs, aminoglycosides, radio
contrast etc).

Symptoms of acute kidney failure

In acute kidney failure, kidney function worsens within a short period
leading to rapid accumulation of waste products and disturbances in
fluid and dectrolyte baance. Because of the sudden interruption in
kidney function, the patient develops early and significant symptoms.

Acute kidney failure is arapid and
usually temporary loss of kidney functions.
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The type of symptoms and their severity differ from patient to patient.

1. Symptoms due to underlying condition (diarrheg, blood loss, fever,
chillsetc.) causng kidney falure.

2. Decreased urine output (though urine output remains normd in a
few patients). Fuid retention causes swdling of ankles or feet and
weight gain.

3. Loss of appetite, nausea, vomiting, hiccups, fatigue, lethargy and
confuson.

4. Severe and life threatening symptoms such as breathlessness, chest
pain, convulsons or coma, vomiting of blood and abnorma heart
rhythm due to high potassum.

5. Intheearly stage of acute kidney failure some patients are symptom
free and the disease is detected accidently when blood tests are
done for other reasons.

Diagnosis of acute kidney failure

Many patients with acute kidney failure have nonspecific symptoms or
are asymptomatic. So in patients with disease which can cause acute
kidney failure or in the case of dightest doubt regarding symptoms, one
must dways sugpect and investigate for acute kidney falure.

Diagnosisof kidney falureisconfirmed by blood tests(risein cregtinine
and blood ures), urine output measurements, urine test and ultrasound.
In patients of acute kidney falure detailed higtory, examination and

different investigations are performed to eval uate causes, complications
and progress of the disease.

Treatment of acute kidney failure

With proper management acute kidney failure can be cured completely

Symptoms of acute kidney failure are due to
both underlying causes and severe kidney problems.
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inmost patients. But delay or improper trestment of severe acute kidney
failure can be life threstening.

Major steps for the management of acute kidney failure are:

1. Correction or trestment of the causes of kidney falure
2. Drug therapy and supportive measures

3. Dietary advice

4. Didyss

1. Correcting/ treating the causes of kidney failure:

Identification and trestment of the underlying cause is the most
important aspect of management of acute kidney failure,

Specific trestment of underlying causes such ashypotension, infection,
urinary tract obgtruction efc. is essentid for recovery from kidney
falure

Suchthergpy preventsfurther damageto thekidney and subsequently
dlowsit to recover.

2. Drug therapy and supportive measures:

The godl is to support the kidneys and to prevent or treat any
complications.

Treatment of infections and avoidance of drugs which aretoxic and
harmful to the kidney (e.g. NSAIDSs).

The use of diuretics: drugs such as frusemide help to increase the
volume of urine and prevent swelling of the body as well as
breathlessness.

Supportive thergpy: drugs are given which help to correct low or
high blood pressure, control nausea and vomiting, control blood
potassium, reduce breathlessness and control convulsion.

In acute kidney failure kidney usually recovers
completely with proper treatment.
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3. Dietary advice

Proper dietary restriction prevents or reduces symptoms or
complications of acute kidney failure.

Measured fluid intake. Daily fluid intake should be planned, keeping
in mind urine volume and body fluid satus. Usudly restriction of
fluid is necessary to prevent edema and complications such as
breathl essness.

Retriction of potassum intake. Avoid potassumrichfood eg. fruits,
fruit juices, dry fruits etc. to prevent high potassum leved in blood
(hyperkdemia), whichisavery seriouslife threatening complication
of acute kidney failure.

Redtriction of sdt intake. Sdlt restriction helpsto reducethirgt, edema
and complications such as high blood pressure and breathlessness.

Provide adequate nutrition and caoric supplementation.

4. Dialysis

Short term replacement of the kidney function by dialyss (artificid
kidney) may be necessary in afew patients of acute kidney failure till
the kidney recoversits function.

What is dialysis?

Didyssistheartificid processto replicate the functions of the damaged
kidney. It helpsto sustain life in people with savere kidney failure. The
most important functionsof didyssareto removewadtes, removeexcess
fluid and correct acidos's and dectrolyte disturbances. There are two
main types of didyss- hemodidyss and peritoned didyss.

In acute kidney failure with early and proper
drug therapy kidney can recover without dialysis.
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When is dialysis needed in acute kidney failure?

Didysisis needed in certain patients with severe form of acute kidney
falure where symptoms and complications of acute kidney failure
increaseingpite of adequate consarvativemanagement. Didyssmaintains
good hedlth inspite of severe kidney falure. Severe fluid overload,
uncontrollable hyperkaemia, severe acidoss are the most common
indications of didyssin acute kidney failure.

For how long is dialysis treatment needed in acute kidney
failure?
Certain patients of acute kidney falure need temporary didyss
(hemodiaysis or peritoned dialyss) support till kidney function
recovers.
Petients of acute kidney failure usudly recover within 1 - 4 weeks,
during which they need didys's support.
Didydsperformed oncein patientswith rend failure, will subseguently
become a permanent need isawrong concept in acute kidney failure.
Delay in didyss because of fear of permanent didyss can be life
threetening in acute kidney falure.

Prevention of acute kidney failure
Early trestment of potential causes and frequent check up of kidney
functionsin such patients.
Prevention of hypotenson and its prompt correction.
Avoid nephrotoxic drugsand treat infection and reduced urinevolume
quickly.

Need of dialysis is only for a few days,
but delay in dialysis can be life threatening.
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Chronic Kidney Disease: Causes

Amongst different kidney diseases chronic kidney disease (CKD) isa
dreaded disease for which medica science has no remedy. Chronic
kidney disease and kidney failure are increasing a an darming rate dl
over the world. One in ten persons has some form of chronic kidney
disease. Rising prevalence of digbetes, hypertenson, obesity, smoking,
and high cholesteral ismgjor reason for increasing incidences of CKD.

What is chronic kidney disease?

Gradud and permanent loss of kidney function over monthsto yearsis
cdled chronic kidney disease (CKD). Raised vadue of serum creetinine
in blood tests, and on sonography both kidneys smal and contracted
are the hallmarks of chronic kidney disease.

Chronic rend failure (CRF) isaprevioudy used popular term which is
amost synonymous with CKD. CKD is a better term as the word
kidney falure creates wrong impression that the kidneys have totaly
stopped working. In most cases of CKD thisisnot so. In most people
who have CKD there is only a mild or moderate reduction in kidney
function but the kidneys have not actudly ‘faled'.

What is end stage kidney disease?

Advanced stage of chronic kidney disease (Stage 5 CKD) is dso
referred to askidney failure, endstage kidney disease (ESK D), or end-
stage rend disease (ESRD). In the end stage kidney disease there is

Chronic kidney disease is a gradual, progressive
and permanent loss of kidney functions.
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completeor amost completelossof kidney functions. End-stage kidney
disease usudly occurs as CKD worsens to the point where kidney
function is less than 10% of the normd. Endstage kidney disease is
irreversible. It cannot be controlled by conservative management aone,
and requires didysis or kidney transplantation to maintain life.

What causes chronic kidney disease?

A number of conditions can cause permanent damage to the kidneys.
But the two main causes of chronic kidney disease are diabetes and
high blood pressure. They account for about two third cases of CKD.
Important causes of chronic kidney disease are;

1. Diabetes. Diabetes is the most common cause of kidney failure,
accounting for nearly 35-40 % of dl chronic kidney diseases. Roughly
every third person with diabetesis a the risk of contracting chronic
kidney disease!

2. Highblood pressure. Untrested or poorly treated high blood pressure
istheleading cause of CKD accounting for nearly 30 % of al chronic
kidney diseases. Whatever may be the cause of CKD, high blood
pressure will definitdy cause further damage to kidney function.

3. Glomerulonephritis. These disorders are the third in line of allments
that cause most chronic kidney diseases.

4. Polycydtickidney diseese. Thisisthemost common hereditary cause
of CKD characterized by multiple cysts in both kidneys.

5. Other causes ageing of thekidneys, rend artery senosis (narrowing),
blockages to the flow of urine by stones or an enlarged prostate,
drug-induced and toxin-induced kidney damage, recurrent kidney
infection in children and reflux nephropathy.

Two most common causes of chronic kidney disease
are diabetes and high blood pressure.
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Chapter 11

Chronic Kidney Disease: Symptoms and Diagnosis

In chronic kidney disease (CKD), the time taken for the loss of kidney
function ranges from months to years and therefore the body gets
adjusted to the ill-effects of CKD. Additionally, the kidney has
remarkable ability to compensate for the problems in its function.
Because of these reasons most people with chronic kidney disease do
not show symptoms until the kidney function isimpaired severdly.

Kidneys perform so many different functions (remova of waste products
and excess fluid, control of blood pressure, balance chemicas, RBC
production etc) for the body. Therefore, depending on the extent of
disturbances in different kidney functions, clinical problems and
symptoms differ widely from person to person in CKD.

What are the symptoms of chronic kidney disease?

Symptoms of chronic kidney disease vary as per the severity of the
disease. For proper understanding and better management strategies,
CKD isdivided into five stages on the basis of the vaue of glomerular
filtration rate (GFR). GFR reflects how well kidneys are filtering waste
from blood, and it can be estimated from the vaue of cregtinine in
blood test. GFR isan accurate measure of kidney function and itsnormal

vaueis greater than 90 ml/min.
Stage| Stagel | Stage?2 Stage3 | Staged4 | Stage5

Normal Mild Moderate | Severe End Stage
GFR CKD CKD CKD CKD
GFR | >90 60-89 30-59 15-29 <15

mi/min mi/min mi/min mi/min mi/min

In early stage of CKD most people
don’t have any symptoms.
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CKD Stage 1 (kidney function 90-100 %)

Earliest asymptomatic stage of CKD with no kidney damage (serum
cretinine norma). Stage 1 CKD can be detected only through routine
laboratory measurements or incidenta diagnosis while evauating other
diseases. Clues for the Stage 1 CKD may be loss of protein in urine,
sructurd damage seen on an X-ray, ultrasound, MRI or CT, or family
history of polycystic kidney disease.

CKD Stage 2 (kidney function 60-89%)

Mild CKD. Patients may be asymptomatic but cluesfor Stage 2 CKD
may benocturia, devated blood pressure, urine dbnormaditiesand normal
or dightly higher serum credtinine.

CKD Stage 3 (kidney function 30-59%)
Moderate CKD. Pdtients may be asymptomatic or mild symptoms may
be present dong with urine @bnormalitiesand e evated serum cregtinine.

CKD Stage 4 (kidney function 15-29%)

Severe CKD. In Stage 4 CKD there is a wide range of symptoms
varying from mild vague and nonspecific symptoms to quite severe
symptoms, often depending on the underlying cause of kidney fallure
and associated illnesses,

CKD Stage 5 (kidney function less than 15%)

Very severe or end stage kidney falure. In Stage 5 CKD thereis a
wide range of symptoms varying from moderate or severe symptoms
to life threstening complications. At this stage, ingpite of vigorous drug

Severe uncontrolled high blood pressure at
ayoung age is acommon presentation of CKD.
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therapy, Sgn symptomsof kidney fallureincreaseand most of the patients
need didysis or kidney transplantation.

Common symptoms of kidney diseases are

Loss of appetite, nausea and vomiting.

Wesakness, fatigue and weight loss.

Swelling (edema) in lower legs, hands or face around the eyes.
High blood pressure, especialy at young age, or severe uncontrolled
hypertension.

Pdlor caused by anemiadueto decreased erythropoietin production
by kidney.

Seep problems, lack of concentration and dizziness.

Itching, muscle cramps or restlessness and lack of concentration
Pain in the back just below theribs.

Urgeto passurine more often than usud, especidly at night (nocturia).
Painin bones and fracturesin adults and retarded growth in children
due to decreased production of active form of vitamin D by kidney.

Decreased sexud interest and erectile dysfunction in males and
mendrud disurbancesin femades.

Kidney disease is strongly associated with marked increase in
cardiovascular deaths.

When to suspect CKD in a person suffering from high blood
pressure?

In persons with high blood pressure (hypertension) suspect CKD if:

CKD is aimportant cause of
low hemoglobin not responding to treatment.
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- Age i less than 30 or more than 50 at the time of diagnoss of
hypertension.
If blood pressureisvery high a the time of diagnosis (i.e. more than
200/120 mm of Hg).

Sever uncontrolled high blood pressure even with regular trestment.
Vidson problem due to hypertension.

Presence of proteinin urine.

Hypertension isassociated with symptoms suggesting CKD such as
presence of swelling, loss of appetite, weakness etc.

What are the possible complications of advanced stage of
chronic kidney disease?

Progressive severe kidney failure in CKD can lead to life threatening
complications. Potentid complications are:
Severe difficulty in bresthing and chest pain due to marked fluid

retention, especidly inlungs (pulmonary edema), and very high blood
pressure.

Severe nausea and vomiting.

Severe weakness.

Centrd nervous system complications: confusion, extreme despiness,
convulson and coma

High leves of potassum in the blood (hyperkaemia), which could
impair the heart’ s ability to function; this could be life-threstening.
Pericarditis, an inflammation of the sac-like membrane that envelopes
the heart (pericardium).

Weakness, loss of appetite, nausea and swelling

are common early symptoms of CKD.
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Diagnosis of chronic kidney disease

Chronic kidney disease usudly shows no symptomsin its early stages.
Only lab tests can detect any developing problems. Order a lab test
when CKD is suspected on the basis of clinica status or as aroutine
evauation of high risk person for chronic kidney disease. Threesmple
screening tests for the CKD are blood pressure measurement, urine
test for dbumin and serum crestinine blood test.

1. Hemoglobin

Intheblood test of aperson with CKD hemoglobinisusudly low. Low
hemoglobin (anemia) is due to decreased erythropoietin production by
kidney.

2. Urine test

The presence of dbumin or protein in the urine (called abuminuria or
proteinuria) is an early sgn of chronic kidney disease. Even smdll
amounts of abumin in the urine, called microdbuminuria, may be the
earliest sgn of chronic kidney disease in digbetics. The presence of
protein in urine could be dueto fever or heavy exercise. Therefore, itis
best to exclude other causes of proteinuria before stamping diagnosis
of CKD.

3. Serum creatinine, blood urea nitrogen and eGFR

Theseare smple and most commonly used blood teststo diagnose and
monitor kidney failure. With the worsening of kidney function, thevaue
of creatinine and ureaincreases. Regular monitoring of creatinine helps
to assess progression and treatment response in CKD.

Three simple tests can save your kidneys.
Check blood pressure, urine for protein and eGFR.
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Thelevd of cregtininein the blood isauseful guide to kidney function,
but estimated GFR (eGFR) is a more accurate measure. The eGFR
test detects kidney diseasein its early stages and is more rdligble than
the creatinine test done. The eGFR is caculated from age, sex and
blood cregtininelevel. The eGFR test is ussful to diagnose and monitor
the progression and severity of CKD. On the basis of eGFR, CKD is
divided into five stages. This staging is useful to recommend additiona
testing and suggestions for proper managemen.

4. Ultrasound of kidney

Ultrasound isasimple and very effective test inthe diagnosis of chronic
kidney disease. Shrunken kidneys are diagnostic of chronic kidney
disease. However, normd or evenlarge kidney sizeisfound when CKD
is caused by adult polycystic kidney disease, diabetic nephropathy and
amyloidosis. Ultrasound is aso used to diagnose CKD due to urinary
obstruction or kidney stones.

5. Other tests

CKD causes disturbances in different functions of the kidneys. To
evauate these disturbances different tests are performed. Freguently
performed different blood tests in patients with CKD are tests for
electrolyte and acid-base baance (sodium, potassum, magnesium,
bicarbonate), testsfor anemia(hematocrit, ferritin, trandferrin saturation,
periphera smear), testsfor bone disease (cal cium, phosphorus, dkaline
phosphatase, parathyroid hormone), other generd tests (serumabumin,
cholesteral, triglycerides, blood glucose and hemoglobin Alc) and ECG
and echocardiography.

Small and contracted kidneys, seen on ultrasound,

are the hallmark sign of chronic kidney disease
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When should a patient with CKD contact the doctor?

Patient with CKD should contact the doctor immediately if he or she
develops.

Rapid unexplained weight gain, marked reduction in urine volume,
aggravation of swelling, shortness of breeth or difficulty in breathing
while lying down in bed.

Chedt pain, very dow or fast heart rate.

Fever, severe diarrhoes, severe loss of appetite, severe vomiting,
blood in vomiting or unexplained weight loss.

Severe muscle weakness of recent origin.

Development of confusion, drowsiness or convulsion.

Recent worsening of well controlled high blood pressure,

Red urine or excessive bleeding.

Fever, development of newer symptoms or rapid
worsening of kidney symptoms needs urgent attention
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Chapter 12

Chronic Kidney Disease: Treatment

The three treatment options in chronic kidney disease are medica
management, diayss or transplant.
All patientswith chronickidney diseasearetrested initialy by medica
management (medicine, dietary advice and monitoring).
Severe damagein chronic kidney disease (end stage kidney disease)
requires kidney replacement by didyss or transplant.

Medical Management

Why is medical management very important in CKD?

There is no cure for chronic kidney disease. Advanced CKD needs
didyss or kidney transplant to maintain life. Because of the high cost
and problems of avallability, in Indiaonly 5-10% of kidney patients get
treatment like didysis and kidney trangplant, while the rest die without
getting any definitive therapy. So early detection and meticulous
consarvative medicd management istheonly feasbleand lessexpensve
way to treat CKD and delay the need for dialysis or transplant.

Why do many people with CKD fail to take benefit of medical
management in CKD?

Initiation of proper therapy at early stages of chronic kidney dissaseis
most rewarding. Most of the patients are asymptomatic or fed very
well with proper therapy in early stages of chronic kidney disease.
Because of the absence of symptoms many patientsand their family fall
to recognize the seriousness of the disease and discontinue medicine
and dietary redtrictions. Discontinuation of therapy may lead to rapid

In CKD with early medical management
patients can live along life.
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worsening of kidney fallure. Such patients may in ashort duration need
expengve treetment modality such as diadysis or kidney transplant.

What are the aims of medical management in CKD?

Chronic kidney disease is a progressively deteriorating condition with
no cure. The ams of medica management are to:

1. Slow down the progression of the disease

2. Treat underlying causes and contributing factors

3. Reieve symptoms and treet complications of the disease

4. Reduce the risk of developing cardiovascular disease

5. Delay the need for didyds or transplant

What are the treatment strategies in different stages of CKD?

Treatment Strategies and recommended actions in different stages of
chronic kidney disease are summarized in the Table,

Stage Recommended Action

All Stages | - Regular fallow up and monitoring

- Life style changes and general measures.

1 - Diagnoseftreat to dow down the progression
- Educate patients on disease management

- Treat comorbid conditions, cardiovascular diseaserisk
reduction

- Edtimate progression; treat co-morbid conditions

- Evauateltreat complications,; refer to nephrologist

- Educate patients on kidney replacement options
Prepare for kidney replacement therapy

5 - Kidney replacement by didyss or transplant

Chronic kidney disease is not curable,
but early treatment is most rewarding.
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Nine Steps of Action Plan in Medical Management of CKD
1. Management of Primary Etiology
I dentify and treat underlying primary conditions mentioned below. This
may delay, prevent, or reverse the progression of CKD.
Diabetes mdlitus and hypertension
Urinary tract infection or obstruction
Glomerulonephritis, renovascular diseese, analgesic nephropathy etc.

2. Strategies to Slow Down the Progression of the CKD
In chronic kidney disease important and effective measures to dow
down the progression of kidney disease are:

Strict blood pressure control and ACE inhibitor or angiotensin |1
receptor—blocker therapy

Protein restriction
Lipid lowering thergpy and correction of anemia

3. Supportive and Symptomatic Treatment
Water pill (diuretics) to increase volume of urine and reduce swelling
Drugs to control nausea, vomiting and gastric discomforts
Supplementation of cacium, phosphate binders, activeform of vitamin
D and other drugsto prevent and correct CKD related bone disease
Correction of low hemoglobin (anemia) withiron, vitaminsand specia
erythropoietin injection
Prevention of cardiovascular events. Start Dally aspirin advised unless
contraindicated

In CKD treatment of underlying causes
delay the progression of CKD.
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4. Management of Reversible Factors

Search and treat reversible factors that may have aggravated or
exacerbated the degree of kidney falure. By correction of reversble
factors kidney failure may improve, and kidney function may return to
stable base leve of function. The common reversble causes are:

Volume depletion

Kidney failure dueto drugs (non steroidd anti-inflammetory drugs-
NSAIDs, contrast agents, aminoglycosides antibiotics)

Infection and congetive heart failure

5. Identify and Treat Complications of CKD

Complicationsof CKD require early diagnossand immediate treatment.
The common complications which need attention are severe fluid
overload, high potassum leve in blood (potassum > 6.0 mEg/L ), and
severeill effects of advanced kidney failure on heart, brain and lungs.

6. Life Style Modification and General Measures

These measures are important in reducing overal risk:
Stop smoking
Maintain hedthy weight, exercise regularly and remain physcaly
active on aregular basis
Limit dcohal inteke
Follow a hedlthy eating plan and reduce dietary sdt intake

Take prescribed medication asdirected. Adjust doses of medication
conddering severity of kidney falure.
- Regular follow up and treatment as directed by nephrologist

Treatment of infection and volume depletion is
most rewarding in chronic kidney disease.
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7. Dietary Restrictions

Depending on thetypeand severity of kidney disease, dietary restrictions
are needed in CKD (discussed in detail in Chapter 25).

Salt (sodium): To control high blood pressure and swelling, sat
resrictionisadvised. St restrictionincludes: not adding salt tofoods
at the table and avoiding sdt rich food such as fast food, papad,
pickles and minimizing the use of most canned foods.

Fluid intake: Decreased urine volume in CKD patient can cause
swdling andin severe caseseven breathlessness. Sofluid redtrictionis
advised to dl CKD patients with swelling.

Potassum: High leve of potassum isacommon problemin CKD
patients. It can have a serious effect on the function of the heart. To
prevent this, restrict intake of potassum-rich foods (such as dry
fruit, coconut water, potatoes, oranges, bananas, tomatoes etc.) as
per the advice of the doctor.

Protein: Patientswith CKD should avoid high-protein diet because
its intake may accelerate the rate of kidney damage.

8. Preparation for Kidney Replacement Therapy

Protect veins of the left forearm (non-dominating side) as soon as
CKD is diagnosed.

No one should bedlowed to usetheveins of theleft forearm (chosen
extremity) for blood collection, IV infusions or to insert long lines.
Educate patientsand their familiesand preparethemfor an AV fisula

- preferably 6 to 12 months prior to the anticipated need for initiating
hemodidyss.

In chronic kidney disease dietary restrictions delay

the progression and prevent complications.
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Adminigtration of Hepdtitis B vaccination in the early stage of CKD
reduces risk of Hepatitis B infection during diayss or kidney
trangplantation. Four doses (0, 1, 2 & 6 months) of recombinant
hepatisis B vaccine, each of double dose should be given,
intramuscularly in ddltoid region.

Educate and planfor didysisand kidney transplantation. Understand
and condder benefits of pre-emptive kidney transplantation. Pre-
emptive trangplantation means receiving a kidney transplant from a
live donor prior to initiation of didyss.

9. Referral to a Nephrologist

A personwith CKD needsearly referra toanephrologist. Early referra
to a nephrologist and pre-dialyss education decreases the patient’s
morbidity and mortdity. Early referrd reduces the rate of progresson
to end stage kidney disease and therefore, delays the need to initiate
kidney (rend) replacement theragpy.

Which is the most important treatment to prevent or delay
the progression of CKD?

Whatever may be the underlying cause of CKD, gtrict control of blood
pressure is the most important treatment to prevent or delay the
progression of CKD. Uncontrolled blood pressure leads to rapid
worsening of CKD and complications such as heart attack and stroke.

Which drugs are used to control high blood pressure?

The nephrologist or physician will select gppropriate agent to control
high blood pressure. The most common drugs used are angiotensin

In CKD protect veins of non-dominating forearm by avoiding
blood collection or IV infusions.
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Most vital treatment to | converting enzyme (“ACE”)
inhibitors, angiotensin receptor

blockers (“ARBS’), calcium
channel blockers, beta blockers and
diuretics.

ACE inhibitors and ARBs are
recommended as first line therapy
which reduces blood pressure and
has the additiona specid benefit of
dowing the progression of chronic
kidney disease and thereby, protect

Blood pressure the kidneys.
less than 140/80

What is the goal of blood pressure control in CKD?

CKD can cause and aggravate hypertension, which can contribute to
the progression of CKD. So aways keep blood pressure below 130/
80 mmHg.

Which is the best method to assess and monitor blood
pressure control in CKD?

Periodic vigtsto adoctor help to know the blood pressure status. But
buying a blood pressure instrument and using it regularly at homeisthe
best method to assess and monitor blood pressure control in CKD.
Maintain a chart of blood pressure, which helps the doctor to adjust
the dosage and time of its adminigtration.

How do diuretic drugs help CKD patients?

Decreasein urinevolumein CKD patients can cause swelling and even
bresthlessness. Diuretic drugs are medicineswhich help to incresse the
volume of urine and reduce swelling and bresthlessness. It isimportant
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to remember that these medicines increase the volume of urine but do
not improve the function of the kidney.

Why does anemia occur in CKD and how is it treated?

When kidneysarefunctioning properly, they produce ahormonecaled
erythropoietin, which stimul atesthe bone marrow to produce red blood
cdls In CKD with reduction of kidney function erythropoietin production
aso reduces, which leads to anemia

Iron tablets, vitamins and, a times, intravenous iron injections are the
first steps to treat anemia due to CKD. Severe anemia, or anemia not
responding to drug therapy, needsinjections of synthetic erythropoietin,
which help bone marrow to produce oxygen-carrying red blood cells.
Erythropoietininjectionisasafe, effective and themogt preferred method
of tregting anemia due to CKD. Adminigtering blood is a quick and
effective method to correct anemia in an emergency but is not the
preferred method due to the risk of infection and alergic reactions.

Why does anemia in CKD need treatment?

Red blood cdlls carry oxygen from lungsto al parts of the body which
gives energy for daly activities and keeps the heart hedthy. Anemia
(low hemoglobin) in CKD leads to weakness, fatigue, poor exercise
capacity, breathlessness, rapid heartbeat, loss of concentration,
intolerance to cold and chest pain and therefore, this needs early and
proper treatment.

The most important treatment to delay the progression of
CKD is strict control of blood pressure (less than 130/80).
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Dialysis

When kidneys no longer function, didysis is an atificid process by
which waste products and unwanted water is removed from the body.
It is alife saving kidney replacement therapy for patients with severe
kidney falure.

How does dialysis help people with severe kidney failure?

Didyss helpsthe body by performing the following functions of faled
kidneys.
- Purification of blood by remova of waste products such ascrestinine,
urea etc.
Remova of excess fluid and maintenance of the right amount of
water in the body.

Correction of imbaances of chemicas such as sodium, potassum
and bicarbonate.

However, didyss cannot perform the functions of norma kidneyssuch
asmantaining normal hemoglobin by production of erythropoietin and
ensuring heslthy bones.

When is dialysis needed?

When kidney function reduces by 85 to 90 % (endstage kidney disease
-ESKD), kidneys no longer remove enough wastes and fluid from the
body and that leads to symptoms such as nausea, vomiting, fatigue,
swelling and breathlessness. At this stage of CKD response to medical
management isinadequate and the patient needsdiayss. A patient with
CKD usudly needs didysis when blood test shows 8.0 mg/dl or more
Serum crestinine.

Dialysis is a prompt and effective treatment modality in
symptomatic patients with severe kidney failure.
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Can dialysis cure chronic kidney disease?

No. Chronic kidney disease is aincurable disease s0. The patient with
end stage kidney disease needs lifdong didyss treatments unless he
optsfor kidney transplant. However, apatient with acute kidney failure
needs dialysis support only for ashort period until the kidney recovers.

What are the types of dialysis?

There are two main types of diayss - hemodiayss and peritoned
didyss.

Hemodialysis: Hemodidyss (HD) isthe most common method used
to treat end stage kidney failure. It is a process of removing waste
products and excess fluid from blood using an atificid kidney and a
diayss mechine,

Peritoneal dialysis: Peritoned diadyss (PD) isan effective method of
treating endstage kidney disease (ESKD). In PD a soft tube called a
catheter isinsarted in the abdomen. Through the catheter, didysssolution
is infused into the abdomina cavity to remove waste products and

excess fluid from the body. PD is done a home, usualy without a
machine,

Which factors determine selection of dialysis modality in
ESKD patients?

Hemodidyss and peritoned didyss both are effective moddities in
ESKD patients. No sngledidyssmodality isbest suited for al patients.
After consdering advantages and disadvantages of each dialysis
modadlity, selection of HD or PD is made jointly by the patient, family
members and the nephrologist. Mgor factors determining thisselection
are codt of therapy, age, comorbid conditions, distance of hemodialyss
center, educationd status, physician bias and the patient’ s preferences
and lifestyle. Because of low cost and easy avalability, hemodiayssis
preferred by alarge number of patientsin India

Dialysis can not cure kidney failure, but helps patients to
live comfortably in spite of kidney failure.
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Do dialysis patients need to restrict their diet?

Yes. Common dietary recommendations for dialysis patients are
restriction of sodium, potassum, phosphorus and fluid intake. Didyss
patients must follow these dietary advices but dietary regtrictions are
reduced after didysisisinitiated in CKD. Most people on didyss are
advised to egt high protein diet with adequate calories, water soluble
vitamins and minerds.

What is “dry weight”?

The word “dry weight” is routindy used for diadyds patients. It isthe
weight of a patient after dl excessfluid isremoved by didyss. Vaue of
“dry weight” needs to be adjusted from time to time the actud weight
of the patient changes.

Hemodialysis
Hemodiadyss(HD) isthemost popular method to treat end stage kidney
diseese. Inhemodidyssblood ispurified with thehep of didyssmachine
and didyzer.

How is hemodialysis done?

Most hemodidysisis performed at dialyss centers, under the care of
doctors, nurses and diaysis technicians.
The didyss machine pumps about 300 ml of blood per minute from
the body to the didyzer through flexible blood tubing. Heparin is
congtantly infused to prevent clotting of blood.

Didyzer (atificid kidney) is a specid filter which removes extra

Even after starting dialysis, dietary
restrictions must be continued.
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fluids and waste products. Didyzer purifies blood with the help of - For hemodialysis, catheter isinserted into alargeveinin ether neck,
specid solution called diaysate which is prepared by a didysis chest, or leg near the groin (internal jugular, subclavian and femoral
machine. veins repectively). With this catheter more than 300 mi/min blood

can be withdrawn for diayss.

Catheters are flexible, hollow tubes with two lumens. Blood is
withdrawn from onelumen, entersthe didysscircuit, andisreturned

Once the blood is cleaned, the machine sends it back to the body.
Hemodidyssis carried out usudly three times per week and each

session lagts for about four hours. to the body viathe other lumen.
How is the blood withdrawn for purification and returned - Venous cathetersare commonly used for temporary access because
back to the body in the process of hemodialysis? of the risk of infection and dlotting.
The three most common types of vascular access for hemodiaysis are - Two types of venous catheters are available, tunnelled (usable for
central venous catheters, native arteriovenous (A V) fistulas and synthetic months) and non-tunnelled (usable for weeks).
grafts. )
2. AV Fistula
Vascular Accessfor Hemodialysis ] : : :
AV Fistula The arteriovenous or AV fidula is
Right subclavian vein Right jugular vein L eft femoral vein the most common and the best
Y S | o Fa—, |~;_ ! : Van method of vascular access for long
AL R T T ™, | term hemodiadysis because it lasts
A _'ﬁj‘k%’#& | . .
: q B £ N i A \ longer, andislesslikely to get dlotted
- i ey N ' -
N | Fa W - L/ \ /] |' AN or infected.
N HM_ Al | ! e f | Al Il | £ i | - InAV fidulaprocess an artery and
|| | l. H N |I f(ra v # Connection _ _
: | i 1 . | I\ I { of artery a vein are surgicaly connected to
A4 A e Foa | == | andvein esch other. AnAV fistulais usudly
| I I O S 5 | A constructed in the forearm near the
e ‘({M l wrist (connecting theradid artery to
= Ll 1= g Ee | i LA . .
R JorEy .' 15 ‘: the cephdic vein).
Y L - From an artery a large amount of
1. Central Venous Catheter v blood with high pressure entersinto

To gart hemodidysstrestment immediatdly, centra venous catheter
insartion is the most common and effective method.

the vein. After a few weeks or
months the vein dilates and carries more blood — this processis caled
This method of vascular access is ided for short-term use until a maturation. As AV fistula takes time to mature, it cannot be used for
fisulaor graft is reedy. hemodiaysisimmediatdly after its construction.
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For hemodiaysstwo large-bore needlesareinserted into thefistula,
oneto carry blood to thedialyzer and the other to return the cleansed
blood to the body.

AV fidula lagts for many years if maintained wel. All usud daly
activities can be easlly performed with the hand having AV fistula

Why does AV fistula need special care?

Life of a patient with CKD- end stage kidney disease depends on
regular and adequate hemodiayss. Availability of adequate amount
of blood from an AV fidulais essentid for adequate hemodidys's
and therefore, an AV fisulais a “Life Line” for the patient on
maintenancehemodiadyss Specid careof AV fistulaensuresadequate
blood delivery for along period.

Large amount of blood with high pressure flows in the veins of AV
fistula. Accidenta injury to such dilated veins can leaed to profuse
bleeding, and sudden loss of blood in large volume can be life
threatening. So specid care is mandatory to protect veins of AV
figula

Taking Care of AV Fistula

Proper regular careand protection of AV fistulaensuresadequate blood
delivery for years. Important precautions to keep afistula hedthy and
working for longer period are asfollows:

Prevent Infection

Always keep the gte of the fistula clean by washing the vascular
access arm daily and before each dialyss treatment.

AV fistulais the “lifeline” in patients of CKD,
without which long term hemodialysis is not possible.
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Protect AV fistula

Use access ste only for diayds. Do not |et anyone give injections,
draw blood or measure blood pressure from the arm with the AV
figula

Avoid injury to AV fisula Don't wear jewery, tight clothes or a
wriswatch on the vascular accessarm. Accidentd injury to AV fisula
can lead to sudden profuse bleeding, which can be life-threatening.
To control bleeding, immediately gpply firm pressure at the Ste of
the bleeding with the other hand or with a tight bandage. After the
bleedingiscontrolled, contact your doctor. Instead of making efforts
to contral the loss of blood, rushing to hospital for hep is unwise
and dangerous.

Do nat lift heavy itemswith the accessed arm and avoid pressureon
it. Be careful; do not degp ontheam withthe A V fisula

Ensure proper functioning of AV fistula

Check the blood flow of AV fistularegularly by feding the vibretion
(adso cdled athrill) three times a day (before breskfast, lunch and
dinner). If vibration is absent immediately contact your doctor or
didysscenter gaff. Early detection of fallureof AV figulaand timely
intervention to dissolve or remove clot may savage AV fidula

Low blood pressure carries the risk of falure of AV fistula, and
therefore, should be prevented.

Regular exercise

Regular exercise of AV fistula can lead to its maturetion. Even after
initiating hemodialysis, regular exercise of access arm helps to
drengthen the AV figula

To ensure adequate blood delivery and effective long term
hemodialysis, special care of AV fistula is most essential.
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3. Graft

An ateriovenous graft is another form of long term didys's access,
which can be used when persons do not have satisfactory veinsfor
an AV figulaor haveafaled AV fidula

In graft method, an artery is surgicdly connected to a vein with a
short piece of synthetic soft tube which isimplanted under the skin.
Needles are insarted in this graft during dialys's trestment.
Compared to an AV fidtula, AV grafts are a a high risk to develop
clatting, infection, and usudly do not last aslong as afidula
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What is the structure of the dialyzer and how does it purify

blood?

Structure of dialyzer

What are the functions of hemodialysis machine?

Important functions of hemodidyss machine are as follows

The machine pumps and monitors flow of blood from body to the
didyzer for cleaning.

The machine prepares specid didysis solution (dialysate), whichis
ddlivered to the didyzer for cleaning of the blood. The machine
meticuloudy adjusts and monitors concentration of eectrolytes,
temperature, volume and pressure of delivered diaysate, which are
modified asper the patient’ sneed. Didysssolution removesunwanted
waste products and extrawater from the body through didyzer.
Themachine has, for the safety of the patient, various safety devices
such as detection of blood leakagefrom thediayzer or the presence
of ar in blood circuit.

Computerized modd sof hemodidyssmechinewith display of various
parameterson front screen and different darmsprovide convenience,
accuracy and safety to perform and monitor dialys's trestment.

Hemodialysis machine, with the help of dialyzer, filters blood
and maintains fluid, electrolyte and acid base balance.
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Structure of Dialyzer Lnetr:eo gr(;(l:esz Zf
ialysis,
" !meurebloodenters dialyzer (artificial
Dialysate with waste kidney) Is a .fllter
— products exits where purification of

blood occurs.
Purification of blood in Didlyzer is about 20
hollow fibers centimeter longand 5
centimeter wide dlear
plastic  cylinder
< Freshdialysate enters which  contains
g thousands of tube-
|| - _ like hollow fibers
L > Purified blood exits composed of

synthetic semi-permeable membrane,

These hallow fibers are connected with each other at upper and
lower end of the cylinder and form the* blood compartment”. Blood
entersinthe*blood compartment” of hollow fibersfrom the opening
or blood port from one end and exits from the other end after
purification.

Didysds solution enters from one end of didyzer, flows around the
outsde of the fibers (“didysate compartment™) and exits from the
other end.

Purification of blood in dialyzer

Inthe process of hemodiaysis, blood pumped by the machineenters
the dialyzer from one end and is distributed into thousands of
capillary-like hollow fibers. Didyds solution enters from the other

end of didyzer, flowsaroundthe outsde of thefibersinthe“didysate
compartment”.
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Process of Hemodialysis

Impure blood '
enters ¢ __ Blood '

impurities |, -| 4 . ..;-.._;(/_f—ﬁlula
M Purified blood
."f-

returns

Diaysate __|
enters

Purified U{ TV
blood exits 3 JJ"L'

Every mnute about 300 ml blood and 600 ml dialysis solution
continuoudly flow in the opposite direction in diadyzer during
hemodidyss. Semi-permesble membrane of the hollow fiberswhich
separatesblood and diaysis compartmentsalowsremovd of waste
products and excess fluid from the blood to the dialysate
compartment.

Blood exitsfrom the other end of didyzer after purification. Didyss
solution with toxic substances and excess fluid which are removed
from the blood exits from the end of diayzer from which blood
enters.

In the process of hemodialyss, al the blood of the body is purified
for about 12 times. At theend of four hoursof hemodidys strestment
blood urea and serum creetinine reduce subgtantidly, extra fluid in
the body isremoved and disturbances in e ectrolytes are corrected.

What is dialysate and its function in hemodialysis?

Didysae (didyss solution) is specid fluid used in hemodiaysis to
remove waste and extra fluid from the blood.
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Composition of thestandard didysate resemblesnormd extracdlular
fluid, but as per the need of the patient, its compostion can be
modified.

Didysate is prepared by diayss machine by mixing about 30 part
highly purified water with one part didysate concentrate.

Didysate concentrateisagpecid fluid commercidly avallable, usudly
in ajar, which contains high concentrations of eectrolytes, mineras
and bicarbonate.

For the preparation of didysate, incoming raw weter ispurified by a
sequence of processes such as sand filter, charcod filter, water
Softener, reverse oamos's, deionization and ultra violet filtration.
Water purified by these processes becomesfree of dust, suspended
impurities, chemica impurities, minerds, bacteria and endotoxins
High-quality purified water isnecessary for ssfedialyssasthe patient
is exposed to about 150 liters of water during each hemodidyss
sesson.

To protect hemodiays s patientsfrom therisk of contaminantsinthe
water, careful purification of water and subsequent monitoring of its
qudity is essentid.

Where is hemodialysis done?

Hemodiaysisisusudly donein ahospita or adiayss center by trained
daff under the supervison of adoctor. Invery few patients, hemodidyss
treatment isdone & home. Home hemodiaysisisdonein stable patients
and needs proper training, family assstance and adequate space and
finance.

Dialysate corrects electrolyte imbalance and removes
waste products during the process of hemodialysis.
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Is hemodialysis painful? What does the patient do during
dialysis?

No. Hemodiadyss is not painful, except for the pain during needle
ingartion. The patient on maintenance hemodidysis visits the hospita
for dialyssand returnshome after it isdone. Patients usudly spend four
hours of diayss by taking rest or deep, reading, ligening music or
watching tlevison. During dialyss patients prefer to take light snacks
and hot or cold drinks.

What are the common problems during hemodialysis?

Common problems during hemodialysis are low blood pressure
(hypotension), nausea / vomiting, muscle cramps, weakness and
headache.

What are the advantages and disadvantages of hemodialysis?

Advantages of hemodialysis:

Hemodidysisisdone by trained nurse or technician so it is safe, less
stressful and comfortable for patients.

Hemodiayss is a faster and more efficient didyss moddity o it
takes congderably less time than peritoned didyss.

Hemodiadyss centre provides a platform to meet and interact with
other patients with smilar problems. Such interaction can reduce
stress and the patient can enjoy company of fellow patients.

As hemodiayssis done only three days in aweek, the patient has
more freetime

Thereislesser risk of infection.
As hemodidyssis less codly than peritoned diaysisin mogt of the
centres.

The main advantages of hemodialysis are
safety, effectiveness and comfort.
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Disadvantages of hemodialysis:

Regular trave to the center for hemodidyss is inconvenient and
time consuming, especialy when dialyss center isa adistant place.
A fixed schedule must be followed for hemodiaysis The patient
needs to plan dl his activities consdering the didyss sessions.
Needle insertion for the hemodiadydsis painful.

Less dietary freedom-the patient on hemodiays's needs to adhere
to redtrictions of fluids, sdt, and potassum as well as phosphorus
rich foods.

Thereisahigher risk of hepatitis infection.

Do’s and don’ts for hemodialysis patients

Petients with endstage kidney disease who are on maintenance
didyss need regular, three times a week, hemodialyss. Regular
didyssisessentid for long term sound hedlth. Irregular or inadequate
hemodidyss can be harmful and at timesfata.

Redtriction of fluidsand salt isessentia to control weight gain between
two diaysissessons. Redtrict diet rich in potass um and phosphorus.
Increase protein intake is essentid.

Manutrition is common in dialysis patients and leads to poor
outcome. Inadequate dietary protein and loss of protein during
didyss leads to manutrition. So high protein diet and increased
cdorie intakeis recommended for diaysds patients.

The main disadvantage of hemodialysis is the need

to visit a hospital three times a week.
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Petients on maintenance dialysis should be supplemented with water
solublevitamins, including vitamins B and C. They shoul avoid over-
the-counter multivitamins because they may not contain al required
vitamins, and the vitamins present may not be in adequate dosage
for the dialyss patients and may contain vitamins A, E and K or
minerds, which may be harmful for didyds petients.

Cdcium and vitamin D may be supplemented, depending on calcum,
phosphorus, and parathyroid hormone levels.

The patient should follow life style changes and generd measures
such as avoiding smoking, maintaining hedthy weight, regular
exercise, limiting acohol intake etc.

When should a patient on hemodialysis contact the dialysis
nurse or doctor?

The patient on hemodiadyss should immediately contact didyss nurse
or doctor in case of :
Bleeding from AV fisulaste or catheter site,
Vibration, bruit or thrill isnot present in AV fisula
Unexpected weight gain, sgnificant swelling or breathlessness.
Chest pain, very dow or fast heart rate.
Development of severe high blood pressure or low blood pressure.

Patient become confused, drowsy, unconscious or develop
convulsion.

Fever, chills, severe vomiting, blood in vomiting or severe weakness.

In patients with hemodialysis restriction of fluids and salt
is essential to control weight gain between two dialysis.
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Peritoneal Dialysis

Peritoned didyss (PD) is ancther form of didyss moddity for the
patients with end stage kidney disease which is widely accepted and
effective. It isthe most common method of at-home dialysis.

What is peritoneal dialysis?
Peritoneum is a thin membrane that covers abdomina cavity and

supports stomach, intestine and other abdomina organs.

Peritonedl membraneis anatura semi-permeable membrane which
alows waste products and toxinsin the blood to pass through it.

Peritoneal dialysis is a process of purification of blood through
peritoned membrane.

What are the types of peritoneal dialysis?

Types of peritoned didyss

1. Intermittent Peritoned Diayss (IPD)

2. Continuous Ambulatory Peritoned Didyss (CAPD)
3. Continuous Cyding Peritoned Didysis (CCPD)

1. Intermittent Peritoneal Dialysis (IPD)

Intermittent peritoned didyss (IPD) isavduable and effective didyss
option for short term didysis in hospitdized patients. 1PD is widely
used in acute kidney falure, in children and during emergency in end
stage kidney disease.
In1PD, aspecid pladtic catheter with multiple holesis placed in the
patient’s abdomen and with specid solution - didysate, didyssis
performed.

CAPD is atype of dialysis that can be carried out
by patients at home with specialized fluid.
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IPD lasts for aperiod of 24- 36 hours and about 30 to 40 liters of
didysate solution is used up during the trestment.

IPD isrepeated at short intervalsof 1 -3 days, as per the need of the
patient.

2. Continuous Ambulatory Peritoneal Dialysis (CAPD)

What is CAPD?

CAPD means

C - Continuous meansthe processisuninterrupted (trestment without
stopping for 24 hours aday, 7 days aweek)

A - Ambulatory means the patient can wak around and perform
routine activities

P - Peritoneal membrane in the abdomen works as afilter

D - Dialysis isamethod of purification of blood

Continuous Ambulatory Peritoned Didyss(CAPD) isaformof didyss
which can be carried out by a person a home without the use of a
machine. As CAPD provides convenience and independence it's a
popular didysis moddity in developed countries.

Process of CAPD

CAPD catheter: For continuous ambulatory peritoned diaysis
(CAPD), a soft thin flexible slicon rubber tube with numerous sde
holes called a CAPD catheter is used. Catheter is surgicaly inserted
into the patient’ sabdomen as a permanent accessfor peritoned dialyss.
The catheter isusudly placed through thewall of the patient’ sabdomen
about an inch below and to the Sde of the navel. The CAPD catheter is
inserted about 10 to 14 days before CAPD darts. Like AV figulain

hemodidyss, PD catheter isthe “lifeling” of CAPD patients.

CAPD must be carried out meticulously every day
at a fixed time with no holidays.
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Technique of Continuous Ambulatory Peritoneal Dialysis
(CAPD):

CAPD method congsts of three steps: fill, dwell and drain.

Fill: Through the catheter, two liters of peritoned didyss (PD) fluid
from Sterile plagtic tubing and abag is run into the abdomen by gravity,
where it comes in contact with the peritoneum. Once the fluid isin the
body, the empty bag of PD fluid isrolled up and placed in the patient’s
underwear until the next trestment.

Dwell: PD fluid (didysate) remainsin the peritoned cavity for about 4
to 6 hours during the day and for about 6 to 8 hours a night. The
period for which PD fluid remains in the abdomen is cdled the dwell
time. During dwell time process of purification occurs. The peritoneum

Process of CAPD

PD fluid enters 7 Waste PD fluid with
abdomen —> | o= products mix waste
gy with PD fluid products exits

Ill\-\. :_.r/‘l I
|
\
|
Structure of PD catheter
[ A | [— 1 _|_ : PO OO OO e RN e e NN
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Part _ Part inwall Part inside the
outsidethe  of abdomen abdomen
abdomen
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works like afilter which alows waste products and extra fluid to pass
from blood into the PD fluid. During this period the patient is free to
wak around (hence the name of the trestment, ambulatory means
walking).

Drain: After thedwdl time, the PD fluid with waste productsisdrained
out through the catheter into empty collection bag (which wasrolled up
and kept in the patient’ s underwear). Collection bag with drained fluid
is weighed and subsequently discarded. The PD fluid that is drained
out should be clear in color.

Draining PD fluid from the albdomen and replacing it with fresh solution
takes about 30 to 40 minutes. This process of filling and emptying is
cdled an exchange. Exchanges may be done 3 to 5 times during the
day, and once during the night. The exchange a night is done right
before going to deep, and the PD fluid is left in abdomen overnight.
Process of CAPD is done under gtrict aseptic precautions.

3. APD or Continuous Cycling Peritoneal Dialysis (CCPD):

Automated peritoned dialysis (APD) or continuous cycling peritoned
didyss (CCPD) isacontinuous dialys's trestment carried out & home
every day with an automated cycler machine. During APD, amachine
automaticaly fills and drains the PD fluid from abdomen. Each cycle
usudly lasts 1-2 hours and exchanges are done four to five times. APD
lasts for about 8 to 10 hours (throughout the night) while the patient is
deegping. In the morning when the machineis disconnected, two to three
liters PD fluid is usudly left in the abdomen. PD fluid remains in the
abdomen during day time and is drained in the evening or night when
cycler machineis connected. The main advantagesof APD arefreedom
for regular activity during the day time and as the process conssts of
ataching and detaching the machine only oncein 24 hours, it provides

Continuous Cycling Peritoneal Dialysis is carried out
at home with an automated cycler machine.
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comfort and reducesrisk of peritonitis. Themain disadvantagesof APD
are cost and complexity.

What is PD fluid used in CAPD?

PD fluid (didysate) is a gerile solution, rich in minerals and glucose,
used during peritoneal dialysis. Depending on the dextrose
concentration, three different strengthsof PD fluidsareavailablein India
(1.5%, 2.5% and 4.5%). Glucose in PD fluid alows removd of fluid
from thebody. Depending on thevolumeof fluid to beremoved, different
srength of PD fluid isselected for each individud. For remova of more
fluid, PD fluid with higher dextrose concentration is used. Now, newer
PD fluids are available which contain icodextrin instead of dextrose.
Advantage of this new fluid isthat it removes body fluids dowly. This
solution isrecommended for digbetic or overweight patientsand itsuse
is limited to one cycle per day only. The bags of PD fluid are available
in different volumes, ranging from 1000 ml to 2500 ml.

What are the common problems during CAPD?

The main complications of continuous ambulatory peritoned didyss
are:

I nfection: The most common serious problem in patients undergoing
CAPD is peritonitis, an infection of the peritoneum. Pain in abdomen,
fever, chillsand cloudy/turbid outflow of PD fluid (effluent) is common
presentation of peritonitis. To avoid the problem of peritonitis, the
process of CAPD should be done under strict aseptic precautions and
congtipation should be avoided. The trestment of peritonitis includes
broad spectrum antibiotics, culturetest of outflow PD fluid (which dlows
Specificantibiotic selection) andin afew patients, remova of PD catheter
may be necessary. An infection can dso develop a the exit Ste where
the catheter isinserted.

Precautions to avoid infections are
of utmost importance in CAPD patients.
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Other problems. Abdomind distension, weskening of the abdomina
muscles causng hernig, fluid over load, scrotal edema, condtipation,
back pain, poor outflow drainage, leakage of fluid and weight gain are
common problemsin CAPD patients.

Advantages of CAPD

Lessdietary and fluid regtrictions.

More freedom. Dialyss can be carried out at home, at work or
whiletraveing. All usud activitiescan bedonewnhiledidyssistaking
place. CAPD can be done by the patient himsdlf - no need of machine,
hospitd gaff or family member.

Freedom from three times aweek fixed schedule of hospita vidts,
travelling and painful needle pricks.

Better control of hypertenson and anemia.

Gentle didyss with continuous cleaning of blood, so no ups-and-
downs or discomfort.

Disadvantages of CAPD

Risk of infection of peritoneum and catheter exit Ste.

A patient should carefully carry out 3-5 exchanges in a day, for dl
365 daysayear, with no days off. Following dl ingtructionsand high
gandard of cleanliness drictly, meticuloudy and regularly is quite
Sressful.

Permanent externd catheter and fluid in abdomen is uncomfortable
and change in gppearance may not be acceptable to quite a few
patients.

Sugar in dialysis solution can cause weight gain and
hypertriglyceridemia

It israther inconvient to store and handle stock of heavy PD bags at
home.

Main benefits of CAPD are freedom in location,
convenience in timings and lesser dietary restrictions.
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What dietary changes are recommended for a patient on
CAPD?
Diet advised for a patient on CAPD is very important and is dightly
different from the diet for a patient on hemodiayss.
High protein diet is essentid to avoid protein manutrition due to
continuous protein loss in peritoned didyss.
Redtrict caorieintake to avoid weight gain. PD solution has glucose
which adds continuoudy extra carbohydrate to patient on CAPD.
Less restriction of sat and fluid intake than for a patient on
hemodidyss.
Potassum and phosphate rich diet is restricted.
Diet containing fibre is increased to prevent congtipation.

When should a person on CAPD contact the dialysis nurse
or doctor?

The patient on CAPD should immediady contact didyss nurse or
doctor if he/she develops:
Pain in abdomen, fever or chills.
Ouitflow PD fluid (effluent) is cloudy/turbid or bloody.

Pain, pus, redness, swelling or warmth around exit site of CAPD
catheter.

How of PD fluid into or out of abdomen is blocked or congtipation
OCCurs.

Unexpected weight gain, sgnificant swelling, bresthlessness and
development of severe hypertension (suggestive of fluid overload).

Low blood pressure, weight reduction, cramps and dizziness
(suggedtive of fluid deficit).

Patients on CAPD must take high protein diet to avoid
malnutrition and reduce risk of infection.
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Kidney Transplantation

Kidney transplantation isthe outcome of great advancement in medica
science.

Successful kidney transplantation is the best treatment option for the
endstage kidney disease (ESKD). Life after successful kidney
trangplantation is amost normd.

Kidney transplantation is discussed in four parts:

1. Pre-Transplant Information

2. Transplant surgery
3. Pogt Transplant care

4. Deceased donor (Cadaveric) kidney transplant
Pre-Transplant Information

What is kidney transplantation?

Kidney transplantationisasurgical procedurein which ahedthy kidney
(from aliving donor or deceased - cadaver donor) is placed into the
body of a person suffering from endstage kidney disease (recipient).
When is kidney transplant necessary?

Kidney transplantation is necessary for a patient who is suffering from
endstage kidney disease.

When is kidney transplant not required in kidney failure?

Kidney transplantation is not necessary in acute (temporary) kidney

Discovery of kidney transplantation has been
a blessing for patients with chronic kidney failure.
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falureandin case of falure of oneout of two norma functioning kidneys

Why is kidney transplant necessary in endstage kidney
disease?

Didyss dong with drug trestment supports the patient with endstage
kidney disease, but it is not a curative trestment. Successful kidney
transplantation is the most effective and the only curative treatment
modality of endstage kidney disease. As kidney transplantation saves
livesand enablesoneto enjoy amost normd life, it isreferred to asthe
“Gift of Lifé'.

What are the advantages of kidney transplantation?

Maor benefits of kidney transplantation are:

Totd recovery and better qudity of life. The patient lives dmost
norma and active lifestyle with more energy, saminaand productivity.
- Freedom from didyss. Freedom from the pain, time consumption

and complications of didyss.

Longer life. Peoplewho undergo akidney transplantation livelonger

life than those who survive on didyss.

Lesser dietary and fluid redtrictions.

Fewer complicationswith atransplant. Risk of complicationsishigher

in didyssthergpy.

Cod effective. Initid cost of kidney trangplant is high. But by the

second or third year the cost of the therapy reduces for transplant

recipientsand isusudly lessthan the maintenance didys strestment,
which is rather expensive.

Improvement in sexud life in mae and higher chance of pregnancy

infemde.

Successful kidney transplantation is the best treatment
option for CKD-ESKD as it offers almost normal life.
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What are the disadvantages of kidney transplantation?

Kidney trangplantation offersmany benefits, but hasafew disadvantages,
too. These are:
Risk of mgor surgery. Kidney trangplantation needs mgor surgica
procedure under generd anesthesiathat has potentia risks both during
and after the surgery.

Risk of rgection. There is no 100% guarantee that the body will
accept trangplanted kidney. But with avail ability of newer and better
immunosuppressant drugs, rejections are less likdly than they were
in the past.

Regular medication. Need to take medications regularly and
meticuloudy every day aslong asthe kidney works. Discontinuetion,
missing or not taking full dosage of immunosuppressant drugs, carries
the risk of failure of trangplanted kidney due to regjection.

High risk of infections, 9de effects of drugs and maignancy.

Stress. Waiting for akidney donor before transplant, uncertainty of
success of trangplant (the transplanted kidney may fail) and fear of
losing function of the newly trangplanted kidney after transplant, is
dresstul.

Initid high codt.

What are the contraindications for a kidney transplant?

Even in case of a patient who has reached end stage kidney disease,
kidney transplant is dangerous and not recommended, if the patient
auffers from serious active infection, active or untreated maignancy,
severe psychosocia problemsor mentd retardation, unstable coronary

Kidney transplantation is not performed in CKD patients
with AIDS, cancer and other serious diseases.
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artery disease or refractory congestive heart failure, severe periphera
vascular disease and other severe medica problems.

What is the age limit for a kidney transplant recipient?

Thereare nofixed criteriafor the age of kidney transplant recipient, but
it is usualy recommended for persons from 5 to 65 years of age.

What are the likely sources of kidneys for transplantation?

There are three sources of kidneys for trangplantation: living related
donor living unrelated donor, and deceased (cadaver) donor. Living
related donors arethe blood relatives of the recipient - aparent, brother
or ggter, son or daughter, aunt, uncle, or cousin. Living unrelated donors
are spouse or afriend. Deceased (cadaver) kidneys are removed from
victims of brain deeth.

Who is the ideal kidney donor?

Identical twinsareided kidney donorswith the best chancesof surviva
after transplantation.

Who can donate a kidney?

Hedlthy personswith two kidneys can donate onekidney if blood group
and tissue types are compatible with the recipient. Generdly, donors
should be between the ages of 18 and 65 years.

How does blood group determine the selection of a kidney
donor?

Blood group compatibility is important in kidney transplantation. The
recipient and donor must have ether the same blood group or compatible
groups as shown below:

Kidney donated by family member donors

results in most successful kidney transplantation.
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Recipient’sblood group Donor’sblood group
O O
A AorO
B BorO
AB AB,A,BorO

Who cannot donate a kidney?

A living donor should be thoroughly evaluated medically and
psychologicaly to ensurethat itissafefor him or her to donate akidney.
Potentid living donor cannot donate kidney if he or she has diabetes
mellitus, cancer, HIV, kidney disease, high blood pressure or any mgor
medica or psychiatric illness.

What arethe potential risksto a living kidney donor ?

A potentia donor isevauated thoroughly to ensurethat itissafefor him
or her to donate a kidney. With a single kidney most donors live a
norma hedthy life. After kidney donation sexud life is not affected. A
woman can have children and amae donor can father achild.

Potential risks of kidney donation surgery are the same as those with
any other mgor surgery. Risk of contracting kidney disease in kidney
donorsis not any higher just because they have only one kidney.

What is paired kidney donation?

Living donor kidney transplantation has several advantages over
deceased donor kidney transplantation or dialyss. Many patientswith
endstage kidney disease have hedthy and willing potentia kidney donors
but the hurdle is blood group or cross match incompetibility.

Kidney donation is safe and
saves lives of CKD patients.
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Paired Kidney Donation

Recipient - >< —— Donor
) One €« One
Pair One Blood Blood
Group A Group B
Recipient Donor
. Two
Pair Two Two
Blood Blood
GroupB | <= —><—— Group A

Paired kidney donation (also known as “live donor kidney exchange’,
“living donor swap” or “kidney swap”) isthe strategy which dlowsthe
exchange of living donor kidneys between two incompatible donor/
recipient pairs to creste two compatible pairs. This can be done if the
second donor is suitable for the firgt recipient, and the first donor is
suitable for the second recipient (as shown above). By exchanging the
donated kidneys between the two incompetible pairs, two competible
trangplants can be performed.

What is pre-emptive kidney transplant?

Kidney transplantation usudly takes place after a variable period of
dialysis therapy. A kidney transplant which takes place before the
Initiation of maintenance didyssis a pre-emptive kidney transplant.
Pre-emptive kidney transplantation is consdered the best option for
kidney replacement therapy in medicaly suitable patientswith end sage
kidney disease (ESKD) becauseit not only avoids the risks, cost, and
inconvenience of diayds, but dso isassociated with better graft surviva
than trangplantation performed after initiating didyss. Because of its
benefits, oneisstrongly advised to consder apre-emptivetrangplantation
in ESKD, if suitable donor is available,
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Transplant Surgery

How is a kidney transplanted?

Before surgery proper medica, psychologica and socia evauation
is done to ensure fitness and safety of both the recipient and the
donor (inliving-kidney donor trangplant). Testing aso ensures proper
blood group and HL A matching between the recipient and the donor.

Kidney Transplantation

Old
nonfunctioning
kidney

New
transplanted
kidney

Kidney transplantation is a team work of nephrologigt, trangplant
surgeon, pathologist, anesthetist and supporting nursing staff aswell
as trangplant coordinators.

After thorough explanation about the procedure and careful reading
of consent form, consent of both the recipient and the donor (in
living-kidney donor transplant) is obtained.
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In living-kidney donor transplant surgery, both the recipient and the
donor are operated Smultaneoudy.

This mgjor surgery lasts from three to five hours and is performed
under generd anesthesia.

Inliving-kidney donor trangplant surgery, usudly the left kidney is
removed from the donor either by open surgery or by laparoscopy.
After removad, the kidney iswashed with aspecid cold solution and
subsequently placed into right lower (pelvic) part of the abdomen of
the recipient.

In most cases, the old diseased kidneys of the recipient are not
removed.

When the source of kidney is a living donor, usudly transplanted
kidney beginsfunctioning immediady. But when the source of kidney
is deceased (cadaver) kidney donor, transplanted kidney usualy
takes afew days or weeks to begin functioning. The recipient with
delayed functioning transplanted kidney needs diayss until kidney
function becomes adequate.

After transplant the nephrologist looks after the patient.

Post-Transplant Care

What are the likely post-transplant complications?

Likely post transplant possible complications are reection, infection,
Sde effects of medication and the risk of surgica procedure.
Magjor consderationsin post-transplant care are:

Post-transplant medication and kidney rejection

In kidney transplantation, kidney is transplanted in lower

abdomen of the recipient without disturbing old kidneys.
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Precautions dter kidney transplant to keep transplanted kidney
hedthy and to prevent infections.

Post-transplant Medication and Kidney Rejection

How does post surgical management of kidney transplant
differs from other routine surgery?

Inmost of routine surgery, post surgical medication and care are needed
for about 7 -10 days. But after kidney transplant, lifelong regular
medication and meticulous care is mandatory.

What is kidney rejection?

Immune system of the body isdesigned to recognize and destroy foreign
objects like bacteria and viruses that may be harmful. When the
recipient’ sbody recognizesthat the transplanted kidney isnot *itsown’,
immune system attacks the transplanted kidney and tries to destroy it.
This attack of the body’s natura defense on a transplanted kidney is
known asrgection. Reection of the kidney occurswhen atransplanted
kidney is not accepted by the body of the transplant recipient.

When does kidney rejection occur and what is its effect?

Reection of the kidney can occur at any time after the transplant, but
most often occursin thefirst Sx months. The severity of rgection varies
from patient to patient. Most rgjections are mild and easily treated by
proper immunosuppressant therapy. But in afew patientsrgjection may
be severe and may not respond to therapy and such severe rejection
will destroy the kidney.

Major post-transplant complications are kidney rejection,
infection and side effects of drugs.
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What medications should a patient take after transplant to
prevent rejection?

Because of theimmune system of the body, thereisawaysarisk of
regjection of the transplanted kidney.

If the immune system of the body is suppressed completely, there
will not be arisk of rgjection. But the patient is likely to suffer from
life threstening infection.

Specid drugsaregivento patients after kidney transplantation which
sectively dter the immune system and prevent rgection, but
minimally affect the ability of the patient to fight againg infection.
Such  specid drugs are known as immunosuppressant drugs.

The most widdly used immunosuppressant drugs are prednisolone,
cyclosporine, azathioprine, mycophenolate mofetil (MMF),
tacrolimus and srolimus.

How long does the patient need to continue
immunosuppressant drugs after kidney transplant?

To prevent rgjection of the kidney, immunosuppressant drugs are given
lifdong. Usudly severa immunosuppressant medications are given
initialy. But the number of drugsand their dosage are reduced gradudly
with time.

Does the patient need any other medication after kidney
transplant?

Yes. After kidney transplant, in addition to immunosuppressant drugs,
antihypertensive drugs, diuretics, calcium, vitamins, medication to treat
or prevent infection and anti-ul cer medication are commonly prescribed.

After kidney transplantation lifelong drug therapy
is mandatory to prevent kidney rejection.
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What are the common side effects of immunosuppressant
drugs?

Common sde effects of immunosuppressant drugs are as summarized
below

Drugs Common side effects

Prednisolone  Weight gain, high blood pressure, gadtric irritation,
increased appetite, increased risk of diabetes, osteo
porosis, cataract

Cyclogporine  Highblood pressure, mild tremor, excesshair growth,
swdling of gum, increased risk of diabetes, kidney

damage

Azathioprine. Bone marrow suppression, increased risk of
infection

MMF Abdomind pain, nausea, vomiting and diarrhea

Taorodlimus ~ High blood pressure, diabetes, tremor, headache,
kidney damage

Srolimus High blood pressure, low blood cdll count, diarrhea,
acne, joint pain, increased cholesteral, triglycerides

What happens if transplanted kidney fails?

When atransplanted kidney fails, therearetwo trestment options: second
trangplant or dialyss.

Precautions after Kidney Transplant

Successful kidney transplant provides new, normal, heathy and
independent life. But it is necessary to live adisciplined life with certain
precautions to protect the transplanted kidney and prevent infection.

If a transplanted kidney fails, initiation of dialysis and
second transplant are two treatment options.
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General guidelines to keep transplanted kidney healthy

Never stop taking medication or modify its dosage. Remember that
irregularity, modification or discontinuation of medication is one of
the most common reasons for transplant failure.

Alwayskeep alist of your medications and maintain adequate stock.
Do not take any over-the-counter drugs or herbal therapies.
Measure blood pressure, volume of urine, weight and blood sugar
(if advised by doctor) every day and record it.

Regular follow up with doctor and laboratory tests as per advice, is
mandatory.

Get blood tested in reputed laboratory only. If laboratory reports
arenot satisfactory, rather than changing thelaboratory, itisadvissble
to consult your doctor at the earliest.

In emergency, if you need to consult adoctor who is unaware about
your diseesedo not fall toinform him that you areatransplant recipient
and brief him about the medication.

Dietary restrictions are much less after transplant. Eat balanced diet
with adequate calories and proteins as recommended and keep
regular med timings. Eat foodslow in sAt, sugar, and fat and highin
fiber to avoid weight gain.

Drink more than 3 liters of water every day.

Exercise regularly and keep weight under control. Avoid heavy
physica activity and contact sports e.g. boxing, football.

Safe sexud activities can be resumed after about two months, after
consulting the doctor.

Avoid smoking and do not consume acohal.

Keys for success in post-transplant period are
regularity, precautions and watchfulness.
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Precautions to prevent infections
Stay away from crowded places such as cinemas, shopping mals,
public trangportation and people who have infections.
Alwayswear agterilemask in public placesfor thefirst three months
of the post-transplant period.
Alwayswash your handswith sogp and water beforeyou egt, before
preparing or taking medications and after using the bathroom.
Drink filtered boiled water.

Eat fresh home-cooked cooked food in clean utensils. Avoid taking
outsde and uncooked food. Avoid raw fruits and vegetablesfor the
first 3 months after trangplant.

Maintain proper cleanliness a home.
Take good care of teeth by brushing twice a day.

Do not neglect any cuts, abrasions or scrapes. Promptly clean them
with sogp and water and clean dressing.

Consult or call the doctor or transplant clinic in case of:
Fever over 100 °F and flu-like symptoms such as chills, body aches
or persstent headache.

Pain or redness around the transplanted kidney.

Sgnificant decreasein urine output, fluid retention (swelling) or rgpid
weight gain (more than 1 kg in aday).

Blood in the urine or burning during urination.

Cough, breethlessness, vomiting or diarrhea.

Devel opment of any new or unusual symptoms.

Immediate contact of doctor and prompt therapy for any
new or unusual problem is mandatory to protect kidney.
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Why only a few patients with kidney failure are able to get
kidney transplant?

Kidney transplant is the most effective and best treatment option for
patients with chronic kidney disease - end stage kidney falure. A large
number of patients need and wish to get kidney transplant. Three
important reasons for its limited feasibility are:

1. Unavailability of kidney: Only afew patientsout of many arelucky
to have ether living (related or non-related) or deceased (cadaveric)
kidney donor. Availability of aliving donor isamgor problem and the
waiting list is very long for the deceased kidney donor.

2. Cost: Cod of trangplant surgery and post transplant lifelong medicine
is very high, which isamgor hurdle for alarge number of patientsin
developing countries.

3. Lack of facilities: In many deveoping countriesfacility for kidney
trangplantation is not available easily.

Deceased (Cadaveric) Kidney
Transplantation

What is deceased kidney transplantation?

An operation in which ahealthy kidney donated by aperson with brain
degth or cardiac death is trangplanted in a patient with chronic kidney
disease is known as deceased or cadaver transplantation. A deceased
(cadaveric) kidney comesfrom aperson who hasrecently died and the
person or family has expressed a wish to donate his’her organs after
desth.

The scarcity of kidney donors is a major hurdle which
deprives patients from the benefits of a transplant.
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Why deceased kidney transplantation necessary?

A large number of patientswith chronic kidney disease keen and waiting
for kidney transplantation are on maintenance didyss because of the
acute shortage of availability of living kidney donors. The only hope for
such patients is akidney from deceased or cadaver donor. If aperson
can savelife of othersafter hisor her degth by donating kidney, itisthe
most noble human service. Deceased kidney trangplant dso helps to
diminateillegd organ trade.

What is “Brain Death”?

Simple understanding of “Deeth” is that the heart and respiration stop
irreversbly and permanently. “Brain Death” isacompleteand irreversble
cessation (stopping) of al brain functions that lead to death. Diagnosis
of “Brain Deeth” ismade by doctorsin hospitaized unconscious patients
on ventilator support.

Criteriafor diagnogs of brain death are:

1. The paient must be in a state of coma and the cause of the coma
(e.g. head trauma, brain hemorrhage etc) is firmly established by
higtory, dinica examination, |aboratory testing, and neuroimaging.
Certain medication (e.g. sedatives, anticonvulsants, musclerdaxants,
anti-depressants, hypnotics and narcotics), metabolic and endocrine
causes can lead to unconscious State that can mimic brain death.
Such causesare excluded before confirming diagnosis of brain deeth.
Thedoctor correctslow blood pressure, low body temperatureand
low body oxygen before considering brain degth.

2. Peardgtent deep coma in spite of proper treatment under care of
experts for an adequate period to “exclude the possibility of
recovery”.

In “Brain Death” damage is irreversible with no chances
of improvement by any medical or surgical treatment.
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3. No spontaneous breathing, patient is on ventilator support.

4. Respiration, blood pressure and blood circulation is maintained with
ventilator and other life supporting device.

What is the difference between brain death and
unconsciousness?

Unconscious patient may or may not need support of ventilator and is
likely torecover after proper trestment. Whereasin apatient with “Brain
Desth”, damage is savere and irreversible and he/she will not recover
with any medicd or surgicd trestment. In patient with “Brain Degth” as
soon as the ventilator is switched off respiration stops and the heart
stops besting. But remember that the patient isaready legaly dead and
removing the ventilator is not the cause of death. Patients with “Brain
Death” cannot remain on ventilator support indefinitely, as their heart
will stop rlatively soon.

Can anybody donate kidney after death?

No. Like eye donation, after death kidney donation is not possible.
When death occurs the heart stops and at the same time blood supply
to kidney dso stops. It leadsto irreversble severe damage to kidney,
which preventsits use for kidney transplantation.

What are the common causes for “Brain Death”?

Common causes of brain death are head injuries (accident), intracrania
brain hemorrhage, brain infarct and brain tumor.

When and how is “Brain Death” diagnosed? Who diagnoses
“Brain Death”?

When adeeply comatose patient on ventilator and other life supporting

In “Brain Death” the body’s respiration and
blood circulation are artificially maintained after death.
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device for adequate period does not show any improvement on clinica
and neurologica examination, possihility of “Brain Death” iscongdered.
Diagnosis of brain death is made by a team of doctors who are not
involved in kidney trangplantation. This team of doctors consdts of a
treating physician of the patient, a neurophysician, a neurosurgeon €tc.
who after independent examination of the patient declare” Brain Death”.
By detailed dlinica examination, various laboratory tests, specid EEG
test for brain and other investigations, dl possbilities of recovery from
brain damage are explored. When dl examinations and investigations
confirm no chance of any recovery, “Brain Death” is declared.

What are the contraindications for kidney donation from a
patient with “Brain Death”?

Under the following conditions a kidney cannot be accepted from a

donor with brain death:

1. A patient with active infections.

2. A patient suffering from HIV or hepatitis B.

3. A patient with long standing hypertension, digbetes mellitus, kidney
disease or presence of kidney fallure.

4. Cancer patient (except brain tumor).

5. A patient lessthan 10 years or more than 70years old.

Which other organs can be donated by cadaver donors?

Cadaver donors can donate both kidneysand savelives of two patients.
Besdes kidney, other organs which can be donated are eye, heart,
liver, skin, pancreas €tc.

One deceased donor saves lives of two CKD patients
as he donates both his kidneys.
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Who are the team members of deceased kidney
transplantation?
For deceased (cadaveric) kidney transplantation proper team work is
necessary. It includes:

Reatives of the deceased kidney donor for legal consent

Treating physician of the donor

Cadaver trangplant coordinator, who explainsand hel pstherdatives
of the patient for kidney donation

Neurologist who diagnoses the brain death

Nephrologist, urologist and their team who perform the kidney
trangplant

How is deceased kidney transplantation performed?

Important aspects of deceased kidney transplantation are:
Proper diagnosis of brain death is mandatory.
With necessary invedtigation to confirm that both kidneysare perfectly
hedthy and that there is no systemic disease in donor which is
contraindicated.
Consent of the relative of the donor.
Donor iskept onventilator and other life supporting deviceto maintain
respiration, heart beat and blood pressure until both kidneys are
removed from the bodly.
After removd, the kidney is washed properly with a specia cold
fluid and is preserved inice.
One deceased donor can donate both kidneys, so two recipients
can have deceased kidney transplant.

After kidney transplantation

the patient can enjoy a normal and active life.
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By blood group, HLA matching and tissue cross matching
gppropriate reci pients are selected from thewaiting list for deceased
kidney transplantation.

Asealy transplantation is beneficid, immediatdly after preparation,
operation of kidney trangplantationisperformedin both therecipients.
Method of operation of kidney trangplantation in recipient remains
the same for deceased or living kidney donation.

Preservation of kidney before transplantation causes some damage
to kidney due to lack of oxygen as there is no blood supply and
exposure to cold due to storage in ice. Due to such damage, the
deceasd kidney may not function immediately after transplantation
and ashort term diaysis support may be necessary during this phase
in many patients.

Is there any payment made given to the donor’s family?

No. Donor’ sfamily does not receive any payment and kidney recipient
need not pay for the kidney to anybody. If even after death, kidney
donation can give lifeto someoneisin itsAf an invauable gift. Reward
of such kindness and humanitarian gesture is a matter of immense joy
and satisfaction. Satisfaction of saving life of needy diseased personis
far more than any financid gain.

In which centers facilities of deceased kidney transplant are
available in India?

Those hospitals recognized by state and central government for
deceased kidney transplantation are eligible for such organ
transplantation. Mgor centers where this fadility is available in India
are Ahmedabad, Bangalore, Chennai, Delhi, Mumbai, Kolkata,
Hyderabad and others.

Organ donation is a spiritual act.
What can be more sacred than saving a life!
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Diabetic Kidney Disease

The number of people suffering from digbetes mdlitus is increasing in
Indiaand dl over the world. The important impact of growing number
of diabetic patientsisincreasein theincidence of digbetic kidney disease.
Diabetic kidney disease is one of the worst complications of diabetes
and carries high mortdity.

What is diabetic kidney disease?

Persstent high blood sugar damages small blood vessdls of the kidney
in long-standing diabetes. Thisdamageinitidly causeslossof proteinin
the urine. Subsequently it causes hypertension, swelling and symptoms
of gradua damageto thekidney. Findly, progressive deterioration leads
to severe kidney failure (End stage kidney disease). This diabetes
induced kidney problem isknown as diabetic kidney disease. Diabetic
nephropathy isthe medica term used for diabetic kidney disease.

Why is it important to know about diabetes kidney disease?

Incidence of diabetes is growing very fast in India and throughout
the world. Indiawill be the world capital of diabetes.

Diabetes kidney disease (diabetic nephropathy) isthe most leading
cause of chronic kidney disease.

Diabetes mdlitus is responsible for 40-45 % of newly diagnosed
patients of end stage kidney disease (ESKD).

The cogt of the thergpy of ESKD is very high which patientsin a
developing country like India cannot afford.

Diabetes is the most common cause of
chronic kidney disease.
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Ealy diagnosis and trestment can prevent diabetes kidney disease.
In digbetics with established chronic kidney disease, meticulous
therapy can postpone the stage of dialysis and transplantation
sgnificantly.

There is an increased risk of death from cardiovascular causes in
patients with diabetic kidney disease.

So early diagnosisof digbetic kidney diseaseisthe extremdy essentia
need.

How many diabetics develop diabetic kidney disease?

Diabetesmdlitusisdivided in to two mgor types, with different risks of
developing diabetic kidney disease.

Type 1 Diabetes (IDDM - Insulin Dependent Diabetes): Typel
diabetes usudly occurs at ayoung age and insulin is needed to control
it. About 30 - 35% of Type 1 didbeticsdevelopsdiabetic kidney disease.
Type 2 Diabetes (NIDDM - Non Insulin Dependent Diabetes):
Type 2 diabetesusudly occursin adultsand is controlled without insulin
in most of the patients. About 10 - 40% of Type 2 digbetics develop
diabetic kidney disease. Type 2 diabetes is the number one cause of
chronic kidney disease, responsible for more than one of every three
New Cases.

Which diabetic patient will develop diabetic kidney disease?

Itisdifficult to predict which digbetic patient will develop digbetic kidney
disease. Bur mgjor risk factorsfor its development are:

Type 1 diabetes with onset before 20 years of age.

Diabetes is the cause of end stage kidney disease in one
out of three patients on dialysis therapy.
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Poorly controlled diabetes (higher HbA1c levels).
Poorly controlled high blood pressure.
Family history of diabetes and chronic kidney disease.
Vison problem (diabetic retinopathy) or nerve damage (diabetic
neuropathy) due to diabetes.
Presence of protein in urine, obesity, smoking and devated serum
lipids.
When does diabetic kidney disease develop in a diabetic
patient?

Diabetic kidney diseasetakes many yearsto develop, oit rarely occurs
in thefirst 10 years of diabetes. Symptoms of diabetic kidney disease
manifest 15 to 20 years after the onset of Type 1 diabetes. If adiabetic
person does not develop diabetic kidney disease in the first 25 years,
therisk of it ever developing decreases.

When to suspect diabetic kidney disease in a diabetic patient?
Suspect diabetic kidney disease in adiabetic patient if thereis:
Passing of foamy urine or presence of dbumin/protein in the urine
(seenin early stage).
Development of high blood pressure or worsening of pre-existing
high blood pressure.

Development of swelling of the ankles, feet and face; reduced urine
volume or weight gain (from accumulation of fluid).

Decreased requirement of insulin or antidiabetic medications.
Higtory of frequent hypoglycemia (low sugar level). Better control

Signs of harmful effects of diabetes on kidney are excess
protein in urine, high blood pressure and swelling.
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of diabetes with the dose of antidiabetic medications with which
diabetes was controlled poorly in the past.

Diabetes controlled without medicine. Many patientsfed proud and
happy with the cure of diabetes, but the unfortunate and actud fact
is that the person has worsening kidney failure.

Presence of symptomsof chronic kidney disease (weakness, fatigue,
lossof gppetite, nausea, vomiting, itching, pallor and breathlessness),
which developsin later stages.

Vaue of cregtinine and blood ureais high in blood test.

How is diabetic kidney disease diagnosed and which test
detects it at the earliest?

Two most important tests used to diagnose digbetic kidney disease are
the urine test for protein and the blood test for creatinine (and eGFR).

The ided test to detect diabetic kidney disease at the earliest is a
microdbuminuriatest of urine. The next best diagnodtic test isthe urine

test for albumin by standard urine dipstick test, which detects
meacroa buminuria. Blood test for crestinine (and eGFR) reflectsfunction
of the kidney and the value of serum cregtinine increases in the later

stage of diabetic kidney disease (usualy after the development of

macroa buminuria).

What is microalbuminuria and macroalbuminuria?

Albuminuria means the presence of abumin (type of protein) in urine.
Microa buminuriameansthe presence of tiny amount of proteinin urine
(urinedbumin 30 to 300 mg/day) which cannot be detected by routingy
performed urine test but is only detected by special tests.
Macroa buminuriameansloss of large amount of protein in urine (urine

Warning: Frequent reduction of blood sugar or diabetes
controlled without medication - suspect diabetic kidney disease.
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abumin >300 mg/day) which can be detected by routindy performed
urine dipstick test.

Why is urine test for microalbuminuria the most ideal test for
the diagnosis of diabetic kidney disease?

Asurinetest for microa buminuriacan diagnose diabetic kidney disease
a the earlied,, it is the most idedl test for the diagnosis. The specid
benefit of making diagnoss of diabetic kidney disease at this Stage
(known as high risk stage or incipient stage) is that the disease can be
prevented and reversed with meticulous treatment.

Themicroadbuminuriatest can detect diabetic nephropeathy 5yearsearlier
than standard dipstick urine tests and severa years before it becomes
dangerous enough to cause symptomsor high value of serum cregtinine.
Inaddition to therisk to kidney, microa buminuriaindependently predicts
a high risk of developing cardiovascular complications in diabetic
patients.

Ealy diagnogtic ability of the microdbuminuria warns patients about
developing the dreaded disease and gives opportunity to doctors to
treat such patients more vigoroudy.

When and how often should urine test for microalbuminuria
be done in diabetics?

In Type 1 diabetes, microa buminuriatest should be done after 5 years
of onset of diabetes and every year subsequently. In Type 2 diabetes,
microa buminuriatest should be done at thetime of diagnosisand every

year subsequently.

Two most important diagnostic tests of diabetic kidney disease
are urine test for protein and serum creatinine.
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How is urine tested for microalbuminuria in diabetics?

Microa buminuriais amethod to detect very smal amount of proteinin
urine, which cannot be detected by a routine urine test. For screening
of diabetic kidney disease, random urineistested first by standard urine
dipstick test. If protein is absent in thistest, amore preciseurinetest is
preformed to detect microdbuminuria. If urine dbumin is present in
routine test then there is no need to go for microdbuminuria test. To
diagnose diabetic nephropathy correctly, two of the three tests for
microalbuminuria need to be postive in athree- to sx-month period in
the absence of aurinary tract infection.

Threemos common methods used for the detection of microabuminuria
are

Spot urinetest: Thistest isperformed by areagent Strip or tablet. Itis
a simple test which can be performed in an office practice and is less
expensve. But thistest isless accurate. So when microdbuminuriatest
ispositive by areagent strip or tablet, it should be confirmed by aurine
abumin to credtinine ratio.

Albumin-to-creatinine ratio: Urinary abumin-to-creatinine ratio
(ACR) is the most specific, rdliable and accurate method of testing
microabuminuria. ACR estimates 24-hour urine abumin excretion. In
early morning urine sample, dbumin-to-cregtinineratio (ACR) between
30-300 mg/g is diagnogtic of microdbuminuria (norma vaue of ACR
<30 mg/g). Because of the problem of availability and cogt, the number
of diabetic patientsin whom diagnossof microabuminuriaisestablished
by this method islimited in developing countries.

Urine test for microalbuminuria is the first and best test for
the diagnosis of diabetic kidney disease.
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24-hour urine collection for microalbuminuria: Totd urineabumin
30 to 300 mg in 24 hour urine collection suggests microabuminuria
Although thisisastandard method for the diagnosisof microalbuminuria,
it is cumbersome and adds little to prediction or accuracy.

How does standard urine dipstick test help in the diagnosis
of diabetic kidney disease?

Standard urine dipstick test (often reported as “trace’ to 4+) is most
widdy and routindy used method for detection of protein in urine. In
patients with diabetes, standard urine dipstick test isan easy and quick
method to detect macrodbuminuria (urine abumin >300 mg/day).
Presence of macroabuminuria reflects stage 4 - overt diabetic kidney
disesse.

Inthe devel opment of diabetic kidney disease macrodbuminuriafollows
microabuminuria(stage 3 - incipient diabetic kidney diseese), but usudly
precedes more severe kidney damage, i.e. nephrotic syndrome, and
the rise in serum creatinine due to chronic kidney disease.

For the diagnosis of diabetic kidney disease, detection of
microalbuminuria is the earliest and best test. Detection of
meacroa buminuriaby urinedipdtick test suggeststhenext Sageof diabetic
kidney disease.

But in developing countries because of the cost and unavailability,
microdbuminuriatest is performed in very few diabetic patients. In such

ascenaio, urine dipstick test to diagnose macroabuminuriais the next
best diagnostic option for digbetic kidney disease.

Annual urine test for microalbuminuria is the best strategy
for the early diagnosis of diabetic kidney disease.
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Urine dipstick test is a Smple and chesp method, which is avalable
even in smdl centers and therefore is an idedl and feasible option for
the mass screening of diabetic kidney disease. Vigorous management
even a this stage of diabetic kidney disease is rewarding and delays
dtage of diayssor kidney transplantation

How is diabetic kidney disease diagnosed?

I deal method: Annud screening of diabetic patientsby microabuminuria
urine test and blood test for creetinine (and eGFR).

Practical method: Three monthly measurement of blood pressureand
urine dipstick test; and annua blood test for creatinine (and eGFR) in
al diabetic patients. Thismethod of detection of digbetic kidney diseese
is eadly affordable and possible even in smal towns of developing
countries.

How can diabetic kidney disease be prevented ?
Important tips to prevent diabetic kidney disease are:

Regular follow up with the doctor.

Achieving the best control of diabetes. Kegp HbALC levd less
than 7.

Keep blood pressure be ow 130/80 mmHg. Early use of angiotensin-
converting enzyme (ACE) inhibitors and angiotensin receptor
blockers (ARBS) group of antihypertensive drugs.

Redtrict sugar and salt intake and eat diet low in protein, cholesterol
and fat.

Urine dipstick test to diagnose macroalbuminuria is the
most feasible diagnostic option for developing countries.
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Check kidney at least once ayear by urine test for dbumin and the
blood test for creatinine (and eGFR).

Other measures. Exerciseregularly and maintain ided weight. Avoid
alcohol, smoking, tobacco products and indiscriminate use of
painkillers.

Treatment of diabetic kidney disease
Ensure proper control of diabetes.

Meticulous control of blood pressureisthe most important messure
to protect kidney. Measure blood pressure regularly and maintain it
below 130/80 mm Hg. Treatment of hypertension slows the
progression of chronic kidney diseese.

Angiotensn-converting enzyme (ACE) inhibitors and angiotensin
receptor blockers (ARBS) areantihypertensivedrugsthat have specid
advantage in diabetic patients. These antihypertensve drugs have
additional benefit of dowing the progression of kidney disease. For
maximum benefit and kidney protection, these drugsare administered
a theearliest sage of diabetic kidney diseasewhen microabuminuria
IS present.

Toreduce swelling, drugswhichincreasesvolume of urine (diuretics)
are given dong with restriction of sdt and fluid inteke.

Petientswith kidney failure dueto diabetic kidney disease are prone
to hypoglycemia and therefore need modification in drug therapies
for diabetes. Short acting insulin is preferred to control diabetes.
Avoid long acting ord hypoglycemic agents. Metformin is usudly
avoided in patientswith serum cregtininelevelsmore than 1.5 mg/dl,
dueto risk of lactic acidosis.

Maintain blood pressure less than 130/80 and
use ACEIl and ARBs - antihypertensive drugs early.
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In diabetic kidney disease with high credtinine, al measures of Chapter 16
treatment of chronic kidney disease (discussed in Chapter 12) should
be followed.

Evauate and manage cardiovascular risk factors aggressively
(smoking, raised lipids, high blood glucose, high blood pressure etc).

Diabetic kidney disease with advance rend failure needs didysis or
kidney transplant.

Polycystic Kidney Disease

Autosomal dominant polycystic kidney disease (ADPKD) is the
most common genetic or inherited disease of the kidney,
characterized by the growth of numerous cysts in the kidneys.
Polycystic kidney disease (PKD) is the fourth leading cause of
chronic kidney disease. In PKD, other organsin which cystscan be

When should a patient with diabetic kidney disease contact seen are the liver, brain, intestines, pancreas, ovaries and spleen.

doctor?

. e ) . i What is the incidence of PKD?
The patient with digbetic kidney disease should immediately contact

doctor in case of :

Polycystic Kidney Disease Incidence of autosomal

— dominant PKD is the
sameinall races, occurs
equally in males and
females and affects
about 1.in 1,000 people

Rapid unexplained weight gain, marked reduction in urine volume,
worsening of swelling or difficulty in bregthing.

Chest pain, worsening of pre-existing high blood pressure or very
dow or fast heart rate.

Severe weakness, |0ss of appetite or vomiting or paleness.

Persgent fever, chills, pain or burning during urination, foul-smdling
urine or blood in urine,

Frequent hypoglycemia (low sugar level) or decreased requirement
of insulin or antidiabetic medications.

Development of confusion, drowsiness or convulsion.

Meticulous treatment of cardiovascular risk factors is an
essential part of management of diabetic kidney disease.
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worldwide. About 5%
of all chronic kidney
disease patients
requiring dialysis or
kidney transplantation
have PKD.

How is the kidney affected in PKD?

In autosoma dominant PKD multiple clusters of cysts (fluid-
filled sacs) are seen in both kidneys.

Sizes of cysts in PKD are variable (diameter ranging from a
pinhead to as large 10 cm. or more).
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With time the size of cysts increases, which dowly compress
and damage healthy kidney tissue.

Such damage leads to hypertension, loss of protein in urine and
reduction in kidney function, causing chronic kidney failure.

Inalong period (after years) chronic kidney failureworsensand
leadsto severekidney failure (endstage kidney disease), ultimately
requiring dialysis or kidney transplantation.

Symptoms of PKD

Many peoplewith autosomal dominant PKD livefor severa decades
without developing symptoms. Most patients with PKD develop
symptoms after the age of 30 to 40 years. Common symptoms of
PKD are:

High blood pressure.

Painin the back, flank pain on one or both sidesand/or aswollen
abdomen.

Feeling alarge mass (lump) in abdomen.
Blood or protein in urine.
Recurrent urinary tract infections and kidney stones.

Symptoms of chronic kidney disease due to progressive loss of
kidney function.

Symptoms due to cystsin other parts of the body such as brain,
liver, intestine etc.

Complications that can occur in a patient with PKD are
brain aneurysm, abdominal wall hernias, infection of liver cysts,
diverticulae (pouches) inthe colon and heart valve abnormalities.

PKD is the most common inherited kidney disease
and fourth leading cause of CKD.
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About 10% of PKD patients develop brain aneurysm. In
brain aneurysm weakening of the wall of blood vessel causes
bulging. Brain aneurysm can cause headaches and carry asmall
risk of rupture which can lead to a stroke or even death.

Does everyone with PKD develop kidney failure?

No. Kidney failure does not occur in all patients with PKD. About
50 % of patients with PKD will have kidney failure by the age of
60, and about 60 % will have kidney failure by the age of 70. The
risk of developing chronic kidney disease is high in PKD patients
of males onset at younger age high blood pressure, protein or blood
in urine and larger kidney size.

Diagnosis of PKD

Diagnostic tests performed in autosomal dominant PKD are:

Ultrasound of the kidneys. This is the most commonly used
diagnogtictest for PKD becauseitisreliable, smple, safe, painless
and less costly.

CT or MRI scans: These tests are more precise but are
expensive. These tests may detect smaller cysts that cannot be
diagnosed by an ultrasound.

Family screening: PKD is an inherited disease in which each
child hasa50:50 chance of devel oping the disease. So screening
of family membersof apatient with PKD helpsin early diagnosis.
Teststo assess effect of PKD on kidney: Urine test is done to
detect the presence of blood or proteinin urine. Serum creatinine
blood test is doneto assessand monitor the function of thekidney.

Flank and abdominal pain and blood in urine at the
age of 40 is the most common presentation of PKD.
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Accidental diagnosis. PKD detected in routine health check up
or during ultrasound examination done for another reason.

Gene linkage analysis. This is a very specialized blood test,
used to detect which family member carriesthe PKD gene. This
test should be done only if imaging tests do not show anything.
Asthistestisavailableat very few centersand isvery expensive,
it isdone rarely for diagnostic purposes.

Which family members of PKD patients should be screened
for PKD?

Brothers, sisters and children of PKD patients should be screened
for PKD. In addition, brothers and sisters of parentsfrom whom the
diseaseis inherited by the patient should be screened.

Will all children of PKD patients carry the risk of developing
the same disease?

No. PKD is an inherited disease in which if mother or father has
autosomal dominant PKD, the children have a 50% possibility of
developing the disorder.

Prevention of PKD

Currently thereisno treatment which can prevent formation or slow
down the growth of cyst in PKD.

Screening of family members and making early diagnosis before it
sets in has several advantages. Early diagnosis provides an
opportunity to treat PKD in a better way. Early diagnosis and
treatment of high blood pressure prevents development or
aggravation of renal failure in PKD. Lifestyle and dietary
modification in PKD patients protects their kidney as well as the

PKD is an inherited kidney disease so consider
screening of adult family members for PKD.
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heart. Mg or disadvantage of screening isthat the person may become
very anxious about the disease at a stage when the person neither
has the symptoms nor does he need any treatment.

Why is it not possible to reduce incidence PKD?

PKD is diagnosed usualy at the age of 40 years or more. Most
people have children before this age and therefore it is not possible
to prevent its transmission to the next generation.

Treatment of PKD

PKD is a non-curable disease but needs treatment. Why?
PKD isanon curable disease but needs treatment

To protect kidneys and delay progression of the chronic kidney
disease to end stage kidney disease and thereby prolong survival.

To control the symptoms and prevent complications.

Important measures in the treatment of PKD:
The patient isasymptomatic for many initial years after diagnosis
and does not require any treatment. Such patients need periodic
checkup and monitoring.
Strict control of high blood pressure will slow down the
progression of CKD.
Control of pain with drugswhich will not harm the kidney (such
as aspirin or acetaminophen). Recurrent or chronic pain occurs
in PKD dueto cyst expansion.
Prompt and adequate treatment of urinary tract infections with
appropriate antibiotics,

Treatment is aimed to delay progression of CKD and
treat kidney infections, stones and abdominal pain.
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Early treatment of kidney stones.
Plenty of fluid intake, provided the person does not have swelling.
It helpsin prevention of urinary tract infectionsand kidney stones.

Meticulous treatment of chronic kidney disease as discussed in
Chapters 10 to 14.

In a very few patients surgical or radiologic drainage of cysts
may be indicated because of pain, bleeding, infection, or
obstruction.

When should a patient with PKD contact doctor?

Patient with PKD should immediately contact doctor if he or she
develops.

Fever, sudden abdomina pain or red urine.

Severe or recurrent headaches.

Accidentd injury to enlarged kidney.

Chest pain, severe loss of appetite, severe vomiting, severe muscle
weakness, confusion, drowsiness, unconsciousness or convulsion.

Asymptomatic person with PKD may not require
any treatment for many years initially.
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Chapter 17
Living with a Single Kidney

To haveasinglekidney isamatter of worry. But with afew precautions
and hedthy lifetyle the person lives anormd life with asingle kidney.

What are the problems a person with a single kidney is likely
to face in normal life? Why?

Almogt dl persons are born with two kidneys. But because of extra
cgpacity, even asinglekidney iscgpable of performing normd functions
of both kidneys. So a person with a single kidney does not have any
problemin routine or sexud  activity or strenuous work.

Only one kidney is enough for normd and active life for alifetime. In
most of the cases of aperson born with just one kidney the diagnosis of
sangle kidney is made accidentaly while performing radiologicd tests
for entirely different reason.

In afew people with single kidney, over long period (years) possibleill
effectsarehigh blood pressureand lossof proteinintheurine. Reduction
in kidney function isvery rare.

What are the causes of a single kidney?

Three common circumstancesin which aperson hasasinglekidney are

1. A personisborn with one kidney.

2. Onekidney isremoved surgicaly. Important reasonsfor removal of
kidney are sone disease, cancer, obstruction, puscollectioninkidney
or severe traumdtic injury.

3. Onekidney is donated for a kidney transplant.

A person with a single kidney
lives a normal and active life.
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What are the possibilities of having only one kidney from
birth?

Many people are born with a single kidney. The likelihood of having
only one kidney from birth is about one out of 750 people. A single
kidney is more common in males, and it isusudly the left kidney which
ismissng.

Why are precautions required in people with a single kidney?

People with a single kidney don’'t have any problem. But it can be
compared with atwo wheder without a spare whed.

In the absence of second kidney, if sudden and severe damage occurs
to the solitary functioning kidney, acute kidney failureis bound to occur
and dl kidney functions will worsen repidly.

Acute kidney failure can cause many problems and complications and
needs prompt attention. Within ashort period the severity of problems
increases and can cause life threatening complications. Such patients
need urgent didyss. To avoid kidney damage and its consequences,
precautions should be taken by al people with asingle kidney.

In which circumstances is there a risk of sudden damage to a

solitary kidney?

Potentia circumstances of sudden and savere damageto asolitary kidney

are

1. Sudden blockageto the flow of urine dueto astone or blood clot in
ureter. Because of the blockage urine stopsflowing out of thekidney.

2. During abdomina surgery accidentd ligation of ureter of solitary
kidney, i.e. through ureter urine formed in kidney flows down to
urinary bladder.

Many people are born with a single kidney.
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3. Injury toasolitary kidney. Thereisarisk of injury to kidney in heavy
contact sports such as boxing, hockey, football, martid arts and
wrestling. Single kidney becomes larger and heavier than norma
kidney to cope with the requirement of the body. Such enlarged
kidney is more vulnerable to injury.

What precautions are recommended to protect a single
kidney?

People with a single kidney need no trestment. But taking precautions
iswise to protect the solitary kidney. Important precautions are:

Drink alot of water (about three liters per day).

Avoid injury to the solitary kidney by avoiding contact sports such
as boxing, hockey, footbdl, martid arts and wrestling.

Prevention and early appropriate treatment of stone disease and
urinary tract infection.

Before starting any new trestment or abdominal surgery the doctor
should be informed that the patient has a angle kidney.

Control of blood pressure, regular exercise, hedthy balanced diet
and avoid pain killers. Avoid high-protein dietsand restrict daily sdt
(sodium) intake if S0 advised by doctor.

Regular medica check ups. The first and most important advice for
aperson living with one kidney isto have regular medica checkups.
Monitor your kidney function by checking blood pressure and testing
urine and blood once ayear. Regular medica checkupswill help to
detect any early signs of kidney problems or developing kidney
falure. Early detection of kidney problems provides opportunity for
timely trestment and care.

Persons with a single kidney should not worry but need
proper precautions and regular medical checkups.
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When should a patient with a single kidney contact doctor?
Patient with a single kidney should immediatdly contact doctor if:
- Sudden and total stoppage of urine.
Accidentd injury to solitary enlarged kidney.
Need to take medicine for pain or need to use X ray dyes for
diagnogdtic test.
Fever, burning urination or red urine.

Sudden and total stoppage of urine occurs
usually due to stone induced obstruction.
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Chapter 18

Urinary Tract Infection

Kidney, ureter, bladder and urethra form the urinary system. Urinary
tract infection (UTI) isabacterid infection thet affectsany part of urinary
tract. UTI isthe second most common type of infection in the body.

What are the symptoms of a urinary tract infection?

The symptoms of urinary tract infections may vary with severity of
infection, age and location of the infection in the tract.

Most Common Symptoms of Urinary Tract Infection
Burning or pain during uringtion.
Frequency of urination and persstent urge to urinate.
Fever and malaise.
Foul odour and cloudy urine.

Symptoms due to Infection of Bladder (Cystitis)
Lower abdomen discomfort.
Frequent, painful urination with small amount of urine.
Usudly low-grade fever without flank pain.
Blood in urine.

Symptoms due to Infection of Upper Urinary Tract
(Pyelonephritis)

Upper back and flank pain.

Burning and frequent urination are
common signs of urinary tract infection.
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High grade fever with chills
Nauses, vomiting, weskness, fatigue and generd ill-feding.
Menta changes or confusion in elderly people.

Thisisthe most serious form of urinary tract infection. Inadequate and
delayed trestment can be life threetening.

What are the causes of recurrent urinary tract infection?
Important causes of frequent or recurrent urinary tract infections
are:

1. Urinary tract obstruction: Various underlying causes which can
lead to obstruction of urinary tract can cause recurrent UTI.

2. Female gender: Because of shorter urethra women are more
susceptible than men to UTI.

3. Intercourse: Women who are sexudly active tend to have more
urinary tract infections than women who aren’'t sexudly active.

4. Urinary stones: Kidney, ureter or bladder stone can block flow of
urine and increases risk for UTI.

5. Urinary catheterization: Peoplewithindwelling cathetershavean
increased risk of UTI.

6. Congenital urinary tract anomalies. Children with congenita
urinary tract anomaies such asvesicoureterd reflux (condition inwhich
urine moves backward from the bladder up the ureters) and posterior
urethral valve have an incressed risk of UTI.

7. Benign progtatic hyperplasa: Men over 60 years are prone to
UTI because of enlarged prostate (benign progtatic hyperplasa- BPH).

Obstruction of urinary tract is
an important cause of recurrent UTI.
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8. Suppressed immune systems: Patients with diabetes,
HIV or cancer are a higher risk for UTI.

9. Other causes: Narrowing of the urethraor ureters, tuberculosis of
genito urinary tract, neurogenic bladder or bladder diverticulum.

Can recurrent urinary tract infection cause damage to kidney?

Recurrent urinary tract infection usudly doesnot cause damageto kidney
in adults.

UTI in adults can cause damage to kidney if predisposing factors such
as stone, blockage or narrowing of flow of urine and tuberculos's of
genito urinary tract are not corrected.

However, in young children, delay or improper trestment of recurrent
urinary tract infection can cause irreversble damage to the growing
kidney. This damage may lead to reduction of kidney function and high
blood pressure later in life. So the problem of urinary tract infection is
more seriousin children compared to that in adults.

Diagnosis of Urinary Tract Infection

Investigations are performed to establish diagnossand severity of urinary
tract infection. In a person with complicated or recurrent urinary tract
infection different tests are performed to establish diagnosis of
predisposing or risk factors.

Basic Investigations for Urine Tract Infection

1. Urine test

Most important screening test for UTI isroutine uringlysis. Early morning

UTl usually does not cause damage to kidney
in adults in the absence of blockage of flow of urine.
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urine sample is preferable for this test. In microscopic examination of
urine, presence of ggnificant white blood cells is suggestive of UTI.
Presence of white blood cdlls in urine suggests inflammation of urinary
tract but its absence does not exclude UTI.

Specid urine dipgtick (leukocyte esterase and nitrite) tests are useful
screening testsfor UTI which can bedone at the office or home. Positive
urinedipstick test suggests UTI and such patients need further evauation.
Theintengty of color changeis proportiond to the number of bacteria
in the urine. Urine dipgtick for UTI is not widdy available in India

2. Urine Culture and sensitivity test

The gold standard for the diagnosis of UTI is urine culture test and it
should be done before starting antibiotics therapy. A urine culture is
recommended in complicated or resistant UTI and in afew cases, for
the confirmation of dinica diagnoss of urinary tract infection.

Urine culturetest takes about 48-72 hours. Significant time delay between
collection of sample and availability of the report isamgor drawback
of thistest.

On the basis of the nature of growth of organism in urine culture, the
presence aswdll as severity of infection and type of organism responsible
is determined.

Urine culture identifies the specific bacteria causing infection and
determines which type of antibiotics to use for the trestment.

Toavoid potentid contamination of the urinesample, the personisasked
firg to clean genitd area and to collect midstream urine in a Serile
container. Other methods used for sample collection for urine culture

Urine culture and sensitivity is a valuable test
for the diagnosis and treatment of UTI.
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are supra-pubic aspiration, catheter-specimen urine and bag specimen
urine.

3. Blood tests

Blood tests usually performed in UTI are hemoglobin, total and
differentid white cell count, blood urea, serum creetinine, blood sugar
and C reactive protein.

Investigations to Diagnose Predisposing or Risk Factors

If theinfection does not respond to treatment or if thereis repetition of
infections further investigations as mentioned below, are required to
detect underlying predigposing or risk factors:

1. Ultrasound and X-rays of the abdomen.
2. CT scan or MRI of the abdomen.

3. Voaiding cystourethrogram - VCUG (Micturating cystourethrogram —
MCU).

4. Intravenous urography (IVU).
5. Microscopic examination of urine for tuberculoss.

6. Cysoscopy: it is a procedure in which urologist looks inside the
bladder by a specid instrument called a cystoscope.

7. Examingtion by agynecologis.
8. Urodynamics.
9. Blood Cultures.

Prevention of Urinary Tract Infection

1. Drink plenty (3-4 liters) of fluids dally. It dilutes urine and hdpsin
flushing of bacteriafrom the bladder and urinary tract.

For successful treatment of UTI, it is essential
to diagnose underlying predisposing factors.
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2. Urinateevery twotothreehours. Do not postponegoing to bathroom.
Holding urine in the bladder for along period provides opportunity
to bacteriato grow.

3. Consumefood containing vitamin C, ascorbic acid or cranberry juice
to make urine acidic which reduces bacterid growth.

4. Avoid condipation or trest it promptly.

5. Women and girls should wipe from front to back (not back to front)
after usang toilet. Thishabit prevents bacteriain the and region from
spreading to the vagina and urethra.

6. Clean genitd and and areas before and after intercourse. Urinate
before and after intercourse and drink afull glass of water soon after
intercourse.

7. Women should wear only cotton undergarments, which alow ar
creculation. Avoid tight-fitting pants and nylon underwesr.

8. Recurrent urinary tract infection in women after sexud activity can

be effectively prevented by taking asingle dose of an antibiotic after
sexud contact.

Treatment of Urinary Tract Infection
General measures

Drink plenty of water. If a person is very ill, dehydrated or unable to
take adequate ord fluid due to vomiting, he needs hospitalization and
adminigretion of 1V fluids

Takemedicationsto reduce fever and pain. Use of heating pad reduces
the pain. Avoid coffee, dcohol, smoking and spicy foods, dl of which
irritate the bladder. Follow all preventive measures of urinary tract
infection.

It is essential to drink plenty of water
to prevent and treat urinary tract infection.
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Treatment of lower Urinary Tract Infection (cystitis, mild
infections)

In ahedthy young femae short term antibiotics for three-day isusudly
enough. Some doctors prefer a seven-day course of antibiotics.
Occasondly, a single dose of an antibiotic is used. Adult maes with
UTI require 7 to 14 days of antibiotics. Commonly used oral antibiotics
are trimethoprim, cephaosporins, nitrofurantoin, or fluoroquinolones.

Treatment of severe kidney infection (Pyelonephritis)

Petients with moderate-to-severe acute kidney infection, those with
severe symptoms or sick patients need hospitdization. Urine and blood
cultures are obtained before initiating therapy to identify causative
bacteria and proper selection of antibiotics. Patients are treated with
IV fluids and intravenous antibiotics for severd days, followed by 10-
14 daysof ord antibiotics. If responseto IV antibioticsis poor (marked
by persgent symptoms and fever, worsening kidney function) imaging
is indicated. Follow up urine test is necessary to assess response of
therapy.

Treatment of recurrent urinary tract infection

In patients with recurrent UTI, proper identification of the underlying
causeis essentid. According to the underlying cause, specific medicd
or surgica treatment is planned. These patients need follow-up, drict
adherence to preventive measures and long term preventive antibiotics
thergpy.

Treatment of severe kidney infections (pyelonephritis)
needs hospitalization and intravenous antibiotics.
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When should a patient with UTI contact the doctor?

Patient with UTI should immediately contact the doctor if:
The volume of urine decreases or in case of total stoppage of urine.

Persgtent high fever, chills, back pain and cloudy urine or blood in
the urine.

All patients with severe vomiting, severe weskness or fal of blood
pressure.

All children with UTI
All patients with asingle kidney and previous history of stones.
No response to antibiotics 2 to 3 days of treatment

Persistent high fever, chills, back pain, cloudy urine,
burning sansation need urgent attention.
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Chapter 19

Stone Disease

Stone disease is a very common urologica disease. Kidney stone can
cause mogt unbearable pain. But some time kidney stones can exist
Slently without any symptom. Stone disease can cause urinary tract
infection and damage to kidney in some of the patients, if not trested in
time. Once stone occurs, its recurrence is common. So understanding,
prevention and care of stone disease is essential.

What is a kidney stone?

A kidney soneisahard crystd massformed withinthekidney or urinary
tract. Increased concentration of crystals or smdl particles of cacium,
oxalae, urate, phosphate etcin urineisresponsiblefor stoneformation.
Millionsof crystasof these substancesin urine aggregatewhich gradudly
increase in Sze and in along period of time form stone.

Normadly, urine contains substancesthat prevent or inhibit the aggregetion
of crystals. Reduced leve of stone inhibitor substances contribute to
the formation of stone. Uralithiasisisthe medica term used to describe
urinary stones. It is to be noted that galstones and kidney stones are
different.

What is the size, shape and location of urinary stones?

Kidney sonesvary in size and shape. They can besmdler thanagran
of sand or can be aslarge as atennis ball. The shape of the stone may
be round or ova with smooth surface, such stones cauise less pain and
chances of natural removd is high. Kidney stones can be irregular or

Stone in urinary tract is an important cause of
unbearable abdominal pain.
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jagged with rough surface. Such stones cause more pain and are less
likely to come out on their own.

Stone can occur anywherein urinary system but occurs more frequently
in kidney and then descends into ureter.

What are the types of kidney stones?
There are four types of kidney stones:

1. Calcium Stones: Thisis the most common type of kidney stone,
which occurs in about 70 - 80% cases. Cacium stones are usuadly
intheform of calcium oxdaeand lesscommonintheform of calcium
phosphate. Calcium oxaate stones tend to form when the urine is
acidic.

2. Struvite Stones. Struvite (M agnesium ammonium phosphate) ones
areless common (about 10 - 15%) and result from infectionsin the
kidney. A druvite soneis more common in women and grows only
in dkdine urine.

3. Uric Acid Stones. Uric acid stones are not very common (about 5
- 10%) and more likely to form when thereistoo much uric acid in
theurineand urineispersgtently acidic. Uric acid sonescanformin
peoplewith gout, who est ahigh anima protein diet, are dehydrated
or have underwent chemotherapy. Uric acid stones are radiol ucent,
S0 are not detected by an X-ray of the abdomen.

4. Cystine Stones. Cygtine stones are rare and occur in an inherited
condition called cydtinuria. Cygtinuriais characterized by high levels
of cydinein the urine.

Urinary stone occurs most frequently
in kidney and ureter.
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What is a staghorn stone?

A saghorn cdculusisavery large struvite Sone occupying alarge part
of thekidney and resembling horns of astag (deer), thereforeit isnamed
staghorn. As staghorn stone cause minimal or even no pain, diagnosisis
missed in most of the cases and end result is damage to kidney.

Which factors contribute to the formation of urinary stone?
Everyoneissusceptibleto stoneformation. Severa factorsthat increase
risk of developing kidney stones are;

Reduced fluid - epecidly water intake and dehydration.

Family history of kidney stones.

Diet: consuming a diet high in animd protein, sodium and oxdéate,

but low in fiber and potassum rich citrusfruits.

75 % of kidney stones and 95% of bladder stones occur in men.
Men between the age of 20 to 70 years and those who are obese
aremost vulnerable.

A person who is bed-ridden or immobile for along period.

A person living in hot humid amosphere.

Recurrent urinary tract infections and blockage to the flow of urine.
Metabolic diseases. hyperparathyroidism, cystinuria, gout etc.
Use of certain medications: diuretics and antacids.

What are the symptoms of a urinary stone?

The symptoms of urinary sione may vary with size, shape, and location
of the urinary stone. Common symptoms of urinary stone are:

Reduced water intake and family history of kidney stones
are two most important risk factors for stone formation.
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Abdomind pan.

No symptoms. Accidenta detection of urinary soneonroutinehedth
checkups or during the workup for unrelated conditions. Stones
that do not cause any symptoms and are detected accidentally on
radiologica test are known as “slent stones’.

Frequency of urination and persstent urge to urinate,

Nausea or vomiting.

Passage of blood in urine (haematuria).

Pain and/or burning while passng urine.

If the bladder stone gets stuck at the entrance to the urethra, the
flow of urine suddenly stops during uringtion.

Passing of sonein urine.

In a few cases urinary stone can cause complications such as
recurrent urinary tract infection and obstruction of urinary tract,
causng temporary or permanent damage to kidney.

Characteristics of abdominal pain due to urinary stone

The saverity and the location of the pain can vary from person to
person depending upon the type, the Sze and the postion of the
stone within the urinary tract. Remember, the size of the stone does
not correlate with the severity of pain. Smaler-szed rough stone
usudly causes more severe pain than bigger-sized smooth stone.
Stone pain can vary from avague flank pain to the sudden onset of
severe unbearable pain. Pain is aggravated by change of posture
and vehicular jerks. The pain may last for minutesto hours followed
by relief. Waxing and waning of pain isthe characterigtic of kidney
stone.

Abdominal pain and blood in urine
strongly indicate presence of urinary stone.
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The abdomind pain occurs on the side where the stone is lodged.
Classcd pan of kidney and ureteric stone is the pain from loin to
groin and is usudly accompanied by nausea and vomiting.

A bladder stone may aso cause lower abdomind pain and pan
during urination, which is often fdt at the tip of the penis.

Many people who experience sudden severe abdomind pain rush
to seek immediate medicd attention.

Can kidney stones damage the kidney?

Yes. Stones in the kidney or ureter can block or obstruct the flow of
urine within the urinary tract. Such obgtruction can cause dilatation of
kidney. Persstent severe dilatation due to blockage can cause kidney
damage in along term in afew patients.

Diagnosis of urinary stones

Investigations are performed not only to establish diagnosis of urinary
stones and to detect complications but aso to identify factors which
promote stone formation.

Radiological investigations

Ultrasound: It is an easily available, less expensve and smple test
which isused most commonly for the diagnosis of urinary sonesand to
detect the presence of obstruction.

X-ray KUB: Size, shape and position of the urinary stones can be
seen onthe X-ray of kidney-ureter-bladder (KUB). So X-ray of KUB
isthe mogt useful method to monitor presence and Sze of stone before
and after treatment.

Beware of “Silent Stones” which cause no pain,
but are most likely to cause kidney damage.
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CT scan: CT scan of urinary system is an extremely accurate and the
most preferred diagnostic method to identify stones of dl szes and to
determine the presence of obstruction.

Intravenousurography (IVU): Lessfrequently used IVU test isvery
reliable a detecting stones and obstruction. Mgor benefit of IVU is
that it provides information about the function of the kidney. Structure
of the kidney and details about ureteric dilatation is better judged by
thistest.

Laboratory investigations

Urinetests. Urine tests to detect infection and to measure pH of the
urine. 24 hour urine collection to measure totd daily urinary volume,
cacium, phosphorous, uric acid, magnesum, oxaate, citrate, sodium
and cregtinine.

Blood tests: Badc tests such as complete blood count, cretinine,
electrolytes and blood sugar; and specia tests to identify certain
chemicaswhich promote stone formation such as cacium, phosphorus,
uric acid and level of parathyroid hormone.

Stone analysis. Stone expelled on its own or removed by different
treatment modality is collected. Chemical analysis of stones can
establish their composition, which helpsto decide preventive measures
and thergpeutic plan.

Prevention of urinary stones

For kidney stone it is said “Once a kidney stone former, is dways a
stoneformer”. Urinary stone recursin about 50 to 70% of persons. On
the other hand, with proper precautions and treatment the recurrence

For diagnosis of stone in urinary tract CT scan,
sonography and X ray are the most important investigations.
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rate can be reduced to 10% or less. So dl patients who suffered from
kidney stone should follow preventive measures.

General measures

Diet is an important factor that can promote or inhibit formation of
urinary stone. Generd measuresuseful to dl patientswith urinary stones
are:

1. Drink lots of fluid

A smpleand most important measure to prevent formation of stone
isto drink plenty of water, drink plenty of water and drink plenty of
water. Drink 12 - 14 glasses (more than 3 liters) of water per day.
To ensure adequate water intake throughout the day, carry awater
bottle with you.

Whichwater to drink isadilemmafor many patients. But remember,
to prevent formation of stonethe quantity of water ismoreimportant
than the qudity of water.

For the prevention of stone, formation of sufficient volume of urine
per day is more important than the volume of fluid taken. To ensure
that you are drinking enough water, measure totd volume of urine
per day. It should be more than 2 - 2.5 liters per day.

Color of urine will tell you how regular you are in drinking water. If
you drink enough water throughout the day, the urinewill be diluted,
clear and dmost watery. Diluted urine means low concentration of
minerds, which preventsstoneformation. Y elow, dark, concentrated
urine suggests inadequate water intake.

To prevent stone formation make a habit of drinking two glasses of

Plenty of fluid intake is the simplest and most essential
measure for prevention and treatment of urinary stone.

vist: www.KidneyEducation.com



134. Save Your Kidney

water after each med. Itisparticularly important to drink two glasses
of water before going to bed and an additional glass a each night
time awakening. drinking water daily at mid night plays a very
important role. Setting an darm to wake up specidly and drink weater
IS rewarding.

Higher fluid intake is recommended in physicaly active people on
hot days, because significant amount of water is lost through
perspiration.

Intake of fluids such as coconut water, barley or rice water, citrate-
rich fluids such as lemonade and pinegpple juice hdpsin increasing
tota fluid intake and prevention of stone.

Which fluids are preferred to prevent urinary stone?

Intake of fluids such as coconut water, barley or rice water and
citrate-rich fluids such as lemonade, tomato juice or pinegpple fruit
juices helps in the prevention of stone. But remember thet at least
50% of thetota fluid intake should be water.

Which fluidsshould beavoided by a per son with urinary stone?
Avoid grapefruit, cranberry and apple juice; strong tea, coffee,
chocolate and sugar sweetened soft drinks such as colas; and dl
acoholic beverages, including beer.

2. Salt restriction

Avoidexcessvesatintakeindiet. So avoid pickles, papad, sdty snacks
efc. Excessve quantities of sdt or sodium in the diet can increase the
excretion of cacium into the urine and thereby increase the risk of
formation of calcium stones. So redtrict sodium intake to less than 100
mEq or 6 gram table sdt per day to prevent formation of stone.

Clean, transparent, water- like urine
denotes adequate intake of fluid.
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3. Decrease intake of animal protein

Avoid non-vegetarian food such as mutton, chicken, fish and egg. These
animal foods contain high uric acid/purines and can increase the risk of
uric acid stones and cacium stones.

4. Balanced diet

Eat baanced diet with more vegetables and fruits which reduces acid
load and tends to make urine less acidic. Eat fruits such as banana,
pineapple, blueberries, cherries, and oranges. Eat vegetables such as
carrots, bitter gourd (karel@), squash and bell peppers. Eat high-fiber
containing foods such as barely, beans, oats, and psyllium seed.

Avoid or redtrict refined foods such as white bread, pastas, and sugar.
Kidney stones are associated with high sugar intake.

5. Other advice

Redtrict intake of vitamin C to less than 1000 mg per day Avoid large
mesdls late at night. Obesity is an independent risk factor for sone. So
avoid obesity with consumption of balanced diet.

Special measures

1. To prevent calcium stone

Diet: Itisawrong concept that calcium isto be avoided by patients
suffering from kidney stone. Eat ahedthy diet with cacium, indluding
dairy products to prevent sone formation. Dietary cacium binds
with oxdate and is excreted, so absorption of oxdate from intestine
and subsequent stone formation is reduced. But when cacium is
lessin diet, unbound oxaate gets absorbed from the intestine and
promotes formation of oxalate stone.

Restriction of salt intake in diet is very important
for prevention of calcium stones.
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Avoid cacdum supplementsaswel asadiet whichislow in cacium,
because both increase the risk of stone development. If cacium

supplementsare necessary, they should be taken with medlsto reduce
therisk.

Medication: Thiazide diureticsare hdpful inthe prevention of calcium
stones.

2. To prevent oxalate stone
People with calcium oxdate stones should limit foods high in oxdate.
Foodsrich in oxalate are:
Vegetables: spinach, rhubarb, okra, (lady finger), beets and sweet
potatoes.

Fruits and dry fruits. strawberry, raspberries, chiku, amla, custard
apple, grapes, cashew nuts, peanuts, almonds and dried figs.

Other foods: green pepper, fruit cake, marmaade, dark chocolate,
peanut butter, soybean foods and cocoa.

Drinks. grapefruit juice, dark colas, and strong or black tea.

3. To prevent uric acid stone

Avoid dl acoholic beverages.

Avoidfoodshighinanimd protein such asorgan mest (eg. asbrain,
liver, kidney), fish (e.g. anchovies, sardines, herring, trout sdmon),
pork, chicken, beef and egg.

Restrict pulses, legumes like beans or lentils, vegetables like
mushrooms, spinach, asparagus and cauliflower.

Redtrict fatty foods such as sdlad dressings, ice cream, and fried
foods.

Beware. Restriction of calcium
containing diet will promote stone formation!
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Medication: Allopurinal to inhibit uric acid synthes's and decrease
urinary uric acid excretion. Potassum citrateto maintain urineakaline,
as uric acid precipitates and forms stonein acidic urine.

Other measures. weight reduction.

Treatment of urinary stones

Factors determining thetrestment of urinary stones depend onthedegree
of symptoms, Size, position and cause of stone; and presence or absence
of urinary infection and obstruction. Two mgor trestment options are:
A. Consarvative trestment

B. Surgicd trestment

A. Conservative treatment

Mot of kidney sonesare smdl (lessthan 5 mmin diameter) enough to
pass on their own within 3 to 6 weeks of the onset of symptoms. The
am of consarvative treetment isto reieve symptoms and to help stone
remova without surgica operation.

Immediate treatment of kidney stones

To treat unbearable pain a patient may requires intramuscular or
intravenous administration of NSAIDs or opioids. For lessseverepain
ord medications are often effective.

Plenty of fluid intake

In patients with savere pain, fluid intake should be moderate and not
excessve because it may aggravate pain. But in pain free period, drink
plenty of fluid. Drinking as much as 2 to 3 liters of water in aday helps

Plenty of fluid intake will flush out
alarge number of small stones in urine.
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in sone remova without surgica operation. Remember beer is not a
thergpeutic agent for a patient with sone. Patientn with severe colic
and assodi ated nausea, vomiting and fever may requireintravenoussdine
infusion to correct fluid deficit. Patient must save the passed stone for
teting. Smpleway to collect soneisto urinate through adrainer (Seve).

Other measures

Maintaining proper urine pH is essentid. Drugs like calcium channdl
blockersand a pha-blockersinhibit spasms of ureter and help the patient
to pass the stone in ureter on its own. Treat associated problems such
as nausea, vomiting and urinary tract infection. Follow dl generd and
specia preventive measures (dietary advice, medication etc) discussed.

B. Surgical Treatment

Different surgica trestments are available for kidney stones that can’t
be treated with conservative measures. Most frequently used surgica
methods are extra-corporeal shock wave lithotripsy (ESWL),
percutaneous nephrolithotripsy (PCNL ), ureteroscopy and inrare cases
open surgery. These techniques are not competitive with one another
but are complimentary to each other. Urologist decides which method
isthe best for aparticular patient.

Which patient, with urinary stone, needs surgical treatment?

Mot patientswith smal stone can be effectively treeted conservetively.
But surgery may be needed to remove kidney stoneif :

It causes recurrent or severe pain and does not pass after a
reasonable period of time.

Stone recurs in more than 50% cases. Instructions
for prevention are emphatically advised.

Freel!! 200 Paged Kidney Book in 10 + Languages

CHP. 19. Stone Disease 139.

It istoo large to pass on its own
It blockstheflow of urine Sgnificantly and causesdamageto kidney.
It causes recurrent urinary tract infection or bleeding.

Prompt surgery may be required in patients with kidney fallure due to
stone obstructing the only functioning kidney or both the kidneys
smultaneoudy.

1. ESWL - Extra-Corporeal Shockwave Lithotripsy

ESWL or extra-corpored shock wave lithotripsy isthe latest, effective
and most frequently used trestment for kidney stones. Lithotripsy is
idedl for kidney stoneslessthan 1.5 cmin Size or upper ureteric stones.

In lithotripsy highly concentrated shock waves or ultra sonic waves
produced by lithotriptor machine bresk up the stones. The stonesbreak
downinto smdl particlesand are easily passed through the urinary tract
intheurine. After lithotripsy the patient isadvised to drink fluidsliberdly
to flush out stone fragments. When blockage of the ureter isanticipated
after lithotripsy of a big stone, a “sent” (specid oft pladtic tube) is
placed in the ureter to avoid blockage.

Lithotripsy is generdly safe. Probable complications of lithotripsy are
blood in urine, urinary tract infection, incomplete sone remova (may
require more sess ons), incompl ete sone fragmentation (which can lead
to urinary tract obgtruction), damageto kidney and an devationin blood
pressure.

Advantages of lithotripsy are that it is a safe method which does not
require hospitalization, anesthesaand incison or cut. Painisminimum
in thismethod and it is suitable for patients of al age groups.

Lithotripsy is an effective and most frequently
used non-operative treatment for kidney stones.
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Lithotripsy is less effective for large stones and in obese patients.
Lithotripsy isnot advisable during pregnancy and in patientswith severe
infection, uncontrolled hypertension, distal obstruction in urinary tract
and bleeding disorders.

After lithotripsy regular follow up, periodical checkup and strict
adherence to preventive measures against recurrence of stone disease,
IS mandaory.

2. Percutaneous Nephrolithotomy (PCNL)

Percutaneous nephrolithotomy, or PCNL, is an effective method for
removing medium-sized or large (bigger than 1.5 cm) kidney or uretera
stones. PCNL isthe most frequently used option when other treatment
modalities such as ureteroscopy or lithotripsy have failed.

In this procedure, under general anaesthesiathe urologist makes atiny
incisonin the back and createsasmdl tract from the skin to the kidney
under image intensifier or sonographic control. For the insertion of
insrumentsthetract isdilated. Using an instrument called nephroscope,
the urologist locates and removes the stone (nephrolithotomy). When
the stone is big it is broken up using high frequency sound waves and
then the stone fragments are removed (nephrolithotripsy).

By and large PCNL issafe, but there are somerisks and complications
that can arise aswith any surgicd trestment. Probable complications of
PCNL arebleeding, infection, injury to other abdomind organssuch as
the colon, urinary lesk and hydrothorax.

The main advantage of PCNL isthat only a smal incison (about one
centimeter) isrequired. For al typesof sones, PCNL isthemost definite

PCNL is the most effective method for
removal of medium or large-sized kidney stones.
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modality to make the patient totally stone-free and that too in asingle
stting. With PCNL hospitd stay is shorter and recovery and heding is
fadter.

3. Ureteroscopy (URS)

Ureteroscopy isahighly successful moddity for treeting stoneslocated
in the mid and lower ureter. Under anaesthesia, the thin lighted flexible
tube (ureteroscope) equipped with acameraisinserted viathe urethra
into the bladder and up the ureter.

Stone is seen through the ureteroscope and, depending on the size of
the stone and the diameter of the ureter, the one may be fragmented
and/or removed. If the ureteric goneissmdl, it isgrasped by the grasper
and removed. If astoneistoo large to remove in one piece, it can be
broken into tiny fragments using apneumatic lithotripsy. Thesetiny sone
pieces pass out on their own in urine. Petients normaly go home the
same day and can resume normal activity in two to three days.

The advantages of URS are that even hard stones can be broken by
thismethod, and that it does not requireincisons. It issafefor pregnant
women, obese persons, as well as those with bleeding disorders.

URSisgenerdly safe, but, aswith any procedure, risks exist. Probable
complications of URS are blood in the urine, urinary tract infection,
perforation of the ureter and formation of scar tissue that narrows the
diameter of the ureter (ureteral dricture).

4. Open Surgery

Open surgery is the mogt invasive and painful trestment modality for
stone disease requiring five to seven days hospitalization.

Mid and lower ureteric stones can be successfully
treated by ureteroscope without surgery.
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With the availability of new technologies, the need for open surgery has
been reduced drastically. At present, open surgery is used only in
extremely rare stuations for very complicated cases with very large
stone burden.

Mg or benefit of open surgery iscompleteremova of multiple, very big
or stag horn stones in a Sngle sitting. Open surgery is an efficient and
cod-effective trestment modality especidly for developing countries
where resources are limited.

When should a patient with kidney stone contact the doctor?
A patient with kidney stone should immediately contact the doctor in
case of:
Severe pain in abdomen, not reieved with medication.
Severe nausea or vomiting which prevents intake of fluid and
medication.
Fever, chills and burning urination with pain in abdomen.
Blood in urine.
Urine sopstotdly.

Reserve open surgery for very few patients with very
large kidney stones or when other modalities have failed.
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Chapter 20
Benign Prostatic Hyperplasia (BPH)

The progtate gland is present only in maes. Enlargement of prodate
gland causes problemsin urination in e derly maes, usudly over theage
of 60 years. With increase in life expectancy, incidence of benign
prostatic hyperplasia (aso caled BPH) has dso increased.

What is the prostate gland? What is its function?

It isasmadl organ about the Sze of awanut and is part of the mde
reproductive system.

The progtate is Stuated just undernegath the bladder and in front of the
rectum. The prostate surrounds initid portion of the urethra (the tube
that carries urinefrom the bladder). In other words, theinitial portion of
the urethra (about 3 cm. long) runs through the progtate.

Theprogtateisama ereproductive organ. It secretesfluid that nourishes
and carries sperm into the urethra during gaculation.
What is benign prostatic hyperplasia (BPH)?

“Benign prostatic’ means the progtatic problem is harmless (not
caused by cancer) and

“Hyperplasa’ means enlargement.

Benign progtatic hyperplasia or benign progtatic hypertrophy (BPH) is
anon-cancerous progtatic enlargement which occursin amost al men
asthey get older. As men age, the prostate gland dowly grows bigger
(or enlarges). An enlarged prostate compresses the urethra, blocksthe

Benign Prostatic Hyperplasia
is a disease of elderly males.
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urine stream and causes problems in urination. Because of narrowing
of the urethra, flow of urine becomes dower and less forceful.

Symptoms of BPH

The symptoms of BPH usudly begin after age 50. More than haf of
men in their 60s and up to 90% of men in their 70s and 80s have
symptomsof BPH. Most symptoms of BPH start gradually and worsen
dowly over the years. The most common symptoms of BPH are:
Frequent urination, especidly a night. This isusudly avery early
symptom.
Sow or weak stream of urine.
Difficulty or strainingin starting the urineflow, even when the bladder
fedsfull.
Urge to urinate immediately is the most bothersome symptom.
Straining to urinate.
Interrupted urine flow.
Lesking or dribbling at the end of urination. Drops of urine are
expelled even after urination causing wetting of underclothes.
Incomplete emptying of bladder.

Complications of BPH

Severe BPH can cause serious problems over atimein a few patients,
if left untreated. Common complications of BPH are:
Acute urinary retention: untreeted severe BPH over time can cause
sudden, complete and often painful blockage of urine flow (acute
urinary retention). Such patients require insertion of atube cdled a
catheter to drain urine from the bladder.

BPH causes weak stream of urine and
frequent urination, especially at night.
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Chronic urinary retention: partia blockage of urineflow for prolonged
period can cause chronic urinary retention. Chronic urinary retention
ispainlessand is characterized by anincreased resdud urinevolume.
Amount of urine which remainsin bladder after norma urination is
cdled resdud urine. Its usua presentation is incomplete bladder
emptying or frequent void of smal amount of urine (overflow of
urine).

Damage to bladder and kidney: chronic urinary retention causes
dretching of the muscular wal of the bladder. In the long term the
bladder becomes weak and no longer contracts properly.
Largeresdud urine volumeleadsto increased pressurein the bladder.
High bladder pressure may lead to aback pressure of urine through
the uretersand into the kidneys. Resultant fullness of the uretersand
the kidneys eventudly may lead to kidney falure.

Urinary tract infection and bladder stones: inability to completely
empty the bladder increases the risk of urinary tract infection and
formation of bladder stones.

Remember, BPH does not increase the risk for prostate cancer.

Diagnosis of BPH

When history and symptoms suggests BPH, following tests are
performed to confirm or rule out the presence of enlarged prostate.

Digital Rectal Examination (DRE)

In this examination lubricated, gloved finger is gently inserted into the
patient’s rectum to fed the surface of the progtate gland through the
rectd wal. This examination gives the doctor an idea of the Sze and
condition of the prostate gand.

Digital rectal examination and sonography are
two most important tests for the diagnosis of BPH.
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In BPH, on DRE, progtateisenlarged, smooth, and firmin congstency.
Hard, nodular and irregular fed of prostate on DRE suggests cancer of
progtate or cacification of progtate.

Ultrasound and Post-void Residual Volume Test

Ultrasound can estimate the prostate’s size and also detect other
problemssuch asmdignancy, dilatation of ureter and kidney and abscess.

Ultrasound imaging is used to determine the quantity of urine left in the
bladder after urination. Post-void residud urine volume less than 50 ml
indicates adequate bladder emptying. Post-void residua urine volume
of 100 to 200 ml or higher is consdered to be sgnificant and further
evauation is needed.

Prostate Symptom Score or Index

International Prostate Symptom Score (IPSS) or AUA (American
Urologicd Associaion) symptomindex hdpsinthediagnossof BPH. In
this diagnogtic modality, questions related to common symptoms of
benign progatic hyperplasia are asked to evduate urinary problemsin
men. On the basis of caculated prostate symptoms score, severity of
urinary problem isjudged.
Laboratory tests

Laboratory tests do not help in the diagnosis of BPH. But they helpin
the diagnosi s of associated complications and to exclude problemswith

amilar presentation. Urineistested for infection and blood istested for
kidney function.

Prostate Specific Antigen (PSA) isascreening blood test for cancer
of prostate.

Blood PSA test is the most important screening test
for the diagnosis of cancer of prostate.
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Other investigations

Different investigations performed to diagnose or exclude the diagnosis
of BPH are uroflowmetry, urodynamic studies, cystoscopy, prostate
biopsy, intravenous pyelogram or CT urogram and retrograde
pyelography.

Can a person with symptoms of BPH have prostate cancer?
How is prostate cancer diagnosed?

Yes. Many symptoms of prostate cancer and BPH are smilar, so on
thebass of dinica symptomsit isnot possbleto differentiate between
thetwo conditions. But remember, BPH isnot related to prostate cancer.
Threemost important testswhich can establish the diagnosis of progtate
cancer are digitd rectd examinaion (DRE), blood test for prostate-
specific antigen (PSA) and progtate biopsy.

Treatment of BPH

Factors determining trestment options of BPH are severity of symptoms
theextent towhich dally lifeisaffected dueto symptomsand the presence
of associated medical conditions. Goals of treatment of BPH are to
reduce symptoms, improve qudity of life, reduce post void resdua
urine volume and prevent complications of BPH.

Three different treatment options of BPH are:

A. Watchful waiting and lifestyle changes (no treatment)

B. Medicd Treatment

C. Surgica Trestment

Many symptoms of prostate cancer and BPH are similar.
Thorough investigation required for accurate diagnosis.
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A. Watchful waiting and lifestyle changes (no treatment)

“Wait and watch” without any trestment is the preferred gpproach for
men with mild symptoms or symptoms that don't bother them. But
watchful waiting does not mean to smply wait and do nothing to reduce
symptoms of BPH. During watchful waiting, the person should make
changesin life syle to reduce symptoms of BPH and aso have regular
yearly checkupsto seeif the symptoms are improving or getting worse.

Make smple changes in the habits of urination and in consumption

of liquids.

Empty bladder regularly. Do not hold back urinefor long. Urinate as

soon asthe urge arises.

Double void. This means urine is passed twice in successon. Frst

empty the bladder normdly in arelaxed way, wait for few moments,

and try to void again. Do not strain or push to empty.

Avoid drinking dcohol and caffeine containing beverages in the

evening. Both can affect the muscle tone of the bladder, and both

dimulatethekidneysto produce urine, leading to night-timeurination.

Avoid excessve intake of fluid (take less than 3 liters of fluid per

day). Instead of consuming lot of fluid al a once, spread out intake

of fluids over the day. .

Reduce fluid intake few hours before bedtime or going out.

DO NOT take over-the-counter cold and sinus medications that

contain decongestants or antihistamines. These medications can

worsen symptoms or cause urinary retention.

Change the timing of medication which increases volume of urine

(e.g. diuretics).

BPH with mild symptoms can be managed with “watchful
waiting and lifestyle changes and without medical treatment”.
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Keepwarm and exerciseregularly. Cold weether and lack of physical
activity may worsen symptoms.

Learn and perform pelvic strengthening exercises as it is useful to
prevent urine leskage. Pelvic exercises srengthen the muscles of the
pelvic floor which support the bladder and help in closing the
sphincter. Theexercisescong st of repeatedly tightening and rleasing
the pelvic muscle.

Bladder training focused on timed and complete voiding. Try to
urinate at regular times.

Trestment of congtipation.

Reduce stress. Nervousness and tension can lead to more frequent
uringtion.

B. Medical Treatment

Medications are the most common and preferred way to control mild
to moderate symptoms of BPH. Medications sgnificantly reduce magor
symptomsin about two-thirds of treated men. There are two classes of
drugs, dpha-blockersand anti-androgens (5-apha-reductaseinhibitors)
for an enlarged prostate.

Alpha-blockers (tamsulosin, dfuzosin, terazosin, and doxazosin)
are prescription medicines that rlax the musclesin and around the
progate, relieve urinary obstruction and alow urine to flow more
easly. The most common side effects of aphablockers are light
headedness, dizziness and fatigue.

5-alpha-reductase inhibitors (finasteride and dutasteride) are
medicinesthat can reducethe size of the prostate gland. Thesedrugs

Simply medical treatment is preferred for mild to moderate
symptoms of BPH. Surgery is best avoided
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increases urine flow rate, and decreases symptoms of BPH. They
do not work as quickly as dphablockers (improvement is seen
within six months of sarting trestment) and generaly work best on
menwith savere prostate enlargement. Themost common Sdeeffects
of 5-alpha-reductase inhibitors are problems with erection and
gaculation, decreased interest in sex and impotence.

Combination treatment: Anaphablocker and an dpha-reductase
inhibitor work differently and have an additive effect when given
simultaneoudly. Therefore combination of both drugs leads to
sgnificantly grester improvement inthe symptomsof BPH, thantaking
ether drug by itsdlf. Combination trestment isrecommended in men
with severe symptoms, large prostate and inadequate response to
the highest dose of an dpha blocker.

C. Surgical Treatment

Surgica trestment is recommended in person with:

Bothersome, moderate to severe symptoms refractory to medical
treatment.

Acute urinary retention.

Recurrent urinary tract infections.

Recurrent or persistent blood in the urine.

Kidney fallure due to BPH.

Bladder stones aong with BPH.

Increasing or significant post void resdua urine in bladder.
Surgica trestment can be divided in to two groups, surgicd therapies
and minimaly invasive treetment. Most common and standard surgical

Severe BPH symptoms, urinary retention, recurrent
UTI and kidney failure indicate need of surgery.
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method is a transurethral resection of the prostate (TURP). Currently
severd newer methods are evolving inthe surgica management of small
to medium szed glands, which am to achieve results comparable to
TURP with lesser morbidity and cogt.

Surgical Therapies

Specific surgica procedurescommonly used aretransurethra resection
of the progtate (TURP), transurethra incision of the prostate (TUIP)
and open progtatectomy.

1. Transurethral Resection of the Prostate (TURP)

TURP remains the gold standard treatment of prostate surgery and is
more successful than medication. It relieves urinary obgtruction in a
least 85% to 90% of cases, and theimprovement isusudly long-lasting.
TURP is a minimaly-invasive operation, performed by urologist to
remove part of the prostate gland blocking urine flow. TURP does not
require skin incision or stitch. TURP requires hogpitalization.

Before surgery

Before the procedure fitness of the person is ensured.

The patient is asked to sop smoking, as smoking increasestherisk
of getting a chest and wound infection, which can delay recovery.

The patient is asked to discontinue blood-thinning medications
(warfarin, aspirin and clopidogrel).

During the procedure

TURP generally takes about 60 to 90 minutes.

The most effective and popular
surgical treatment of BPH is TURP.
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TURPis usudly done using spind anesthesia. Antibictics are given
to prevent infection.

During TURP, aninstrument (resectoscope) isinserted inthe urethra
through the tip of penis to remove the prostate.

Resectoscope has a light and camera for vision, dectrical loop to
cut tissue and seal blood vessals and a channel which carries
irrigating fluid into the bladder.

Prostate tissue removed during procedureis sent to alaboratory for
histopathologica examination to exclude prostate cancer.

After surgery

The hospitd say isusudly 2 to 3 days after TURP.

Following surgery, a large triple lumen catheter is inserted through
thetip of penis (through the urethra) into the bladder.

A bladder irrigation solutionisattached to the catheter and the bladder
isirrigated and drained continuoudy for about 12—24 hours.

Bladder irrigation removes blood or blood clotsthat may result from
the procedure.

When the urine is free of sgnificant bleeding or blood clots, the
catheter is removed.

Advice after surgery

Following measures after TURP help in eaxly recovery:
Drink more fluids to flush out the bladder.

Avoid condipation and graining a stool. Straining can result in
increased bleeding. If congtipation occurs, take alaxative for afew

days.

TURP is done under spinal anesthesia without making the patient
unconscious, however, requiring a short hospital stay.
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Don' t start blood-thinning medi cations without advice of the doctor.
Avoid heavy lifting or strenuous activity for 4-6 weeks.

Avoid sexud activity for 4-6 weeks after surgery.

Avoid dcohal, caffeine, and spicy foods.

Possible complications

Immediate common complications are bleeding and urinary tract
infection; while less common complications are TURP syndrome
and problems from surgery.

Subsequent complications of TURP are narrowing (stricture) of

urethra, retrograde € aculation, incontinence and impotence.

Ejaculation of semen into the bladder (retrograde gaculation) is
common sequel of TURP, occurring in about 70% of cases. This
does not affect sexud function or pleasure but causes infertility.

Factors which can increase the risk of complications are obesity,
smoking, alcohol abuse, manutrition and diabetes.

After discharge from the hospital, contact the doctor if the

patient has:

Difficulty or inability to pass urine.

Severe pain which perast even after medication.

Bleeding with large blood clots or blood plugs blocks the catheter.
Sgns of infection, including fever or chills

Ejaculation of semen into bladder is a common complication
of TURP leading to sterility (inability to father children).
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2. Transurethral Incision of the Prostate (TUIP)

Transurethra incision of the progate (TUIP) isan dternative to TURP
for men with smaler prostates or very poor hedlth and therefore, not
aitable for TURP.

TUIPiscaried outin asmilar way to TURP, but rather than removing
tissue from the prostate, two or more deep lengthwise incisions (cuts)
are made in the progtate. The cuts widen the urethral passage, relieve
pressure on the urethra and improve the flow of urine.

Benefits of TUIP are lesser blood loss, lesser surgery-related
complications, shorter hospital stays and recovery time; and lesser risk
of retrograde gaculation and urinary incontinence than with TURP.
Limitation of TUIP is lesser effectiveness (inadequate symptom relief
or symptomsreturn over timein some paients) and it may requirefollow-
up trestment with TURP. TUIP is not the most effective method for a
large-sized prodtate.

3. Open Prostatectomy

An open progtatectomy is atype of surgery where anincison is made
in the abdomen, to remove the progtate. With availability of many
effective and lessinvasive options, open prostatectomy israrely usedin
the treetment of BPH.

An open progtatectomy isreserved only for very few menwith severdly
enlarged progtates and in patients suffering from other problems that
need Smultaneous correction during surgery.

TUIP is an alternative to TURP for men with smaller prostates
or high risk patients for whom TURP is not suitable.
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Minimally Invasive Treatments (MITS)

Minimaly invasve methods are those that hurt the least. With modern
technology and research minimdly invasive treatments are amed to
treat BPH in ampler and less morbid way.

These treatment modalities generally use heat, laser, or
electrovaporization to remove excess tissue from the prostate. All of
these trestments use a transurethral gpproach (going up through the
urethrain the penis).

Benefitsof minimdly invasvetrestmentsare: shorter hospita stay, need
of minima anaesthesia, lesser risks and complications than standard
prostate surgery, and shorter patient recovery times.

Disadvantages of these methods are: lesser effectiveness than standard
TURP, more likely to need surgery again after 5 or 10 years, non
availability of prostate tissue for histopathological examination
(to exclude hidden prostate cancer) and fewer long-term studiesfor its
safety and efficacy. Important additional drawback is that minimaly
invasive treatments (MITS) are not available in mgority of developing
countries and are currently more expensve.

Different minimaly invasive treetments used in BPH are transurethra
microwave thermotherapy (TUMT), transurethral needle ablation
(TUNA), water-induced thermotherapy (WIT), prostate stents and
transurethral laser thergpy.

1. Transurethral Microwave Thermotherapy (TUMT): In this
procedure, usng microwave hest excess prostate tissue blocking
urine flow is burned.

MIT benefits: less risks and short hospitalization;
Concerns: cost effectiveness and long term safety.
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2. Transurethral Needle Ablation of the Prostate (TUNA): Inthis
procedure, using radiofrequency energy excess prostate tissue
blocking urine flow is coagulated and necrosed.

3. Water-Induced Thermotherapy (WIT): Inthistechnique, hot water
causes heat-induced coagul ation and necrosis of the excess prostate
tissue.

4. Prostatic Stents: In this technique, a stent is placed within the
narrowed area of the progtatic urethra. The stent keeps the channel

open and alows easy urinaion. Stents are flexible, sdf-expanding
titanium wire devices shagped like smdl springs or coils.

5. Transurethral Laser Therapy: In this technique, laser energy
destroys the obstructing portions of the prostate by hesting.

When should a patient with BPH contact doctor?

Patient with BPH should contact doctor in case of:
Complete inagbility to urinate.

Pain or burning during uringtion, foul-smeling urine, or fever with
chills

Blood in the urine.
Loss of control of urination causing wetting of underclothes.

Prostatic stent is a safe and effective treatment when
medications are ineffective & surgery is contraindicated.
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Drugs and Kidney Problems

Kidney damage due to different drugs is common.

Why is kidney more vulnerable to drug toxicity compared to
other organs of the body?

Two most important causes of damage to kidney due to drugs are:

1. Drug excretion by kidney: Thekidney isamgor organ involved
in the remova of drugs and its metabalites. During the process of drug
removal some drugs or its metabolites can damage the kidney.

2. High blood flow to kidney: Every minute 20% of total blood
pumped by heart (1200 ml blood) entersin both kidneysfor purification.
Amongs dl organs of the body, the kidney receives the highest amount
of blood per kg weight of the organ. Because of the rich blood supply,
harmful drugs and substances are ddivered to kidney in alarge amount
and in ashort time. This can damage the kidney.

Principal drugs that damage kidney

1. Painkillers

For body ache, headache, joint pain and fever, various over the counter
(OTC) medicinesare available and these drugs are taken fregly without
doctor’ sprescription. Thesedrugsare principaly respongblefor kidney
damage.

Painkiller drugs are a major cause of
drug induced kidney damage.
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What is NSAIDs? Which drugs belong to this group?

Non Steroidal Anti-Inflammatory Drugs (NSAIDs) are common
medications used to reduce pain, fever and inflammeation. These drugs
include aspirin, diclofenac, ibuprofen, indomethacin, ketoprofen,
nimesulide, ngproxen etc.

Do NSAIDs cause damage to kidneys?

NSAIDs are generdly safe provided they are taken in correct doses
under the supervision of adoctor. But it isimportant to remember that
NSAIDs rank second to aminoglycosides as the most common cause
of drug induced kidney damage.

When can NSAIDs damage kidneys?

Risk of NSAIDs induced kidney damageis high in case of:

NSAIDs are taken for a long period in high dosage without
supervison of adoctor.

A singlepill containing combination of many drugsis used for along
period ( e.g. APC which contains aspirin, phenacetin and caffeine)
NSAIDs are taken by a person with advanced age, kidney failure,
diabetes or dehydration.

Which pain killer is safe for kidney failure patients?
Paracetamol (acetaminophen) isasafer drug than other NSAIDs.

Many heart patients are prescribed lifelong aspirin. Can that
damage the kidney?

Since alow dose of aspirin isadvised for cardiac patients, it is safe.

Self medication of common painkiller
drugs can be dangerous.
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Is kidney damage caused by NSAIDs reversible?
Yesand No.

Y es. When acute kidney damage is due to short term use of NSAIDs,
itisusudly reversble by stopping NSAID drugs and proper treatment.

No. Many old patients with joint pain need NSAIDs for along period.
Whenthey aretakeninlarge dosesfor along period (years) continuoudy
it can lead to dow and progressive kidney damage. Thistype of kidney
damageisirreversible. Elderly patients, who need largedose of NSAIDs
for avery long period, should takeit under the guidance and supervison
of aphyddian.

How to diagnose slow but progressive kidney damage due
to long term NSAIDs in early stage?

Appearanceof proteinin urineisthefirst and only clue of kidney damage

dueto NSAIDs. When kidney functionworsenscreatininelevel inblood

rses.

How to prevent kidney damage due to painkillers?

Simple measures to prevent kidney damage due to painkillers are:
Avoid the use of NSAIDs in high risk persons.

Avoid indiscriminate use of painkillersor OTC pain relievers

When NSAIDs are necessary for a long period, they should be
taken drictly under the doctor’ s supervison.

Limit dose and duration of trestment with NSAIDs.

Avoid acombination of mixture of pain killersfor alonger period.
Drink plenty of fluid daily. Adequatehydrationisimportant tomaintain
proper blood supply to kidney and to avoid damage to kidney.

Risk of drug induced kidney damage is high in patients having
diabetes, kidney failure, dehydration or of advanced age.
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2. Aminoglycosides

Aminoglycosdes are agroup of antibiotics frequently used in practice
and acommon cause of kidney damage. Kidney damage occurs usudly
7 - 10 days after the initiation of thergpy. Diagnosis of this problem is
often missed because volume of urine is unaltered.

Risk of aminoglycosides induced kidney damage is high in advanced
age, dehydration, pre-exigting kidney disease, potassium and magnesum
deficiency, administration of large doses for prolonged periods,

combination thergpy with other drugswhich can damagekidney, sepss,
liver disease and congestive heart failure.

How to prevent kidney damage due to aminoglycosides?

Measures to prevent the kidney damage due to aminoglycosides are

Cautious use of aminoglycosidesin high risk persons. Correction or
remova of the risk factors.

Once-dally adminigtration of aminoglycosides instead of divided

dosage.
Use of optimum dose and duration of aminoglycosdes therapy.

Dose modification in presence of pre-existing kidney damage.

Serid monitoring of serum creatinine every other day for early
detection of kidney damage.

3. Radiocontrast injections

Radiographic contrast media (X-ray dyes) induced kidney damageisa
common cause of acute kidney falurein hospitaized patients, which is
usudly reversble,

For high risk patients administer aminoglycosides cautiously &
monitor serum creatinine serially to prevent kidney damage.
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Therisk of contrast induced kidney damage is high in the presence of
diabetes, dehydration, heart failure, pre-existing kidney damage,
advanced age and concurrent use of drugswhich can damagethekidney.

Different measures can prevent contrast induced kidney damage.
Important measuresare use of smalest dose of contrast, use of nonionic
contrast agents, maintaining adequate hydration with 1V fluids,
adminigration of sodium bicarbonate and acetylcysteine.

4. Other drugs

Other common drugs which can damagekidneys are certain antibiotics,
anticancer therapy, antituberculous drugs etc.

5. Other medicines

The popular beief that dl naturd medicines (Aurvedic medicines,
Chinese herbs etc.) and dietary supplements are harmlessiswrong.

Certain medicines of these groups contain heavy metds and toxic
substances which can cause damage to the kidney.

Use of certain medicines of these groups can be dangerousin patients
with kidney failure.

Certain drugs with high potassum content can be lethd in kidney
falure

It is awrong belief that all natural medicines
are always safe for kidney.
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Nephrotic Syndrome

Nephrotic syndromeisacommon kidney disease characterized by heavy
loss of proteinin urine, low blood protein levels, high cholesteral levels
and swelling. Thisdisease can occur a any age but isseen morefrequently
in children compared to adults. Nephrotic syndrome is characterized
by its cycle of response to treatment, manifested by gradud tapering
and discontinuation of medication, trestment free period of remisson
and frequent relgpses causing swelling. As the cycle of recovery and
recurrence repeats for along period (years), this disease is a matter of
worry for both the child and the family.

What is nephrotic syndrome?

Kidney works as a seve (filter) in our body which removes waste
products and extrawater from blood into urine. The Size of the holes of
thesefiltersisamdl. So in norma circumstances protein which islarge
in Sze does not passin urine.

In nephrotic syndromethe holes of thesefiltersbecomelarge, so protein
leaks into the urine. Because of the loss of protein in urine, the leve of
proteinin blood fals. Reduction of proteinleve in blood causes sweling.
Depending on the amount of protein logt in the urine and reduction in
proteinleve of blood, the severity of swdling varies. Thekidney function,
per s, isnorma in most patients of nephrotic syndrome.

What causes nephrotic syndrome?

Inover 90% of children the cause of nephrotic syndrome (called primary
or idiopathic nephrotic syndrome) is not known. Primary Nephrotic

Most important cause of recurrent
swelling in children is nephrotic syndrome.
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Syndromeis caused by four pathologica types: minima change disease
(MCD), foca segmental glomerulosclerosis (FSGS), membranous
nephropathy and membranoproliferative glomerulonephritis (MPGN).
Primary nephrotic syndromeisa“diagnoss of excluson’, i.e. they are
diagnosed only after secondary causes have been excluded.

In less than 10 % of cases nephrotic syndrome may be secondary to
different conditions such as infection, drug exposure, maignancy,
hereditary disorders or systemic diseases such as diabetes, systemic
lupus erythematosus and amyloidoss.

Minimal change disease

The most common cause of nephrotic syndrome in children is minimal
change disease. This disease occurs in 90 percent of cases of the
idiopathic nephrotic syndrome in young children (under age six) and in
65% of casesin older children.

In nephrotic syndrome, if blood pressureis normd, red blood cdllsare
absent in urineand va ue of creatinine and complement 3 (C3) isnormd,
in blood test there are high chances that minimal change disease is the
likely underlying pathologica cause of nephrotic syndrome. Of dl the
causesof nephrotic syndrome, minimal change diseaseis|east subborn,
as over 90% of the patients respond well to steroid therapy.

Symptoms of nephrotic syndrome

Nephrotic syndrome can occur a any age but is most common
between the ages of 2 to 8 years. It affects boys more often than
girls

Thefirg 9gn of nephrotic syndrome in children is usudly puffiness
or swelling around the eyes and swelling of the face. Because of

Nephrotic syndrome commonly occurs in

children between the ages of 2 to 8 years.
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puffiness around the eyes the patient is likely to contact an
ophthalmologist (eye doctor) fird.

In nephrotic syndrome swelling of the eyes and the face is most
naticeable in the morning and is less marked in the evening.

With time, the swelling develops in fegt, hands, abdomen and al
over the body and is associated with increase in weight.

Swelling may occur after respiratory tract infection and fever inmany
patients.

Excluding swelling, the patient is usudly well, active and does not
seem sSick.

Passing less amount of urine compared to normal is common.
Frothy urine and white Stain on tiles due to abumin in urine may be
areveding feature.

Red urine, breathlessness and high blood pressure areless common
in nephrotic syndrome.

What are the complications of nephrotic syndrome?

Possible complications of nephrotic syndrome are an increased risk of
developing infections, blood clots in the veins (degp vein thrombosis),
malnutrition, anemia, heart disease due to high cholesterol and
triglycerides, kidney fallureand different complicationsdueto trestment.

Diagnosis:
A. Basic laboratory tests

In patientswith swelling thefirg sep isto establish diagnosis of nephrotic
syndrome. Laboratory tests should confirm (1) heavy loss of proteinin
the urine, (2) low blood protein levels, and (3) high cholesteral levels.

The first sign of nephrotic syndrome in children is
swelling around the eyes and swelling of the face.
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1. Urine tests

Urine examination isthe firgt test used in the diagnosis of nephrotic
syndrome. Normadly, routine examination of urinewill show negative
or trace protein (albumin). Presence of 3+ or 4+ protein in random
urine sample is suggestive of nephrotic syndrome.

Remember the presence of dbuminin urineisnot aspecific diagnodtic
confirmation of nephrotic syndrome. It only suggests urinary loss of
protein. To determine the exact cause of loss of protein in urine
further investigations are necessary.

After darting trestment, urineistested regularly to assessitsresponse
to treatment. The absence of protein in urine test suggests positive
response to treatment. For self monitoring, protein in urine can be
edimated by using aurine dipgtick at home,

In'microscopic examination of urine, red blood cdlls and white blood
celsare usualy absent.

In nephrotic syndrome the loss of protein in urine is more than 3
graminaday. Theamount of protein lost in 24 hours can be estimated
by a 24-hour urine collection or more conveniently by a oot urine
protein/cregtinineratio. Thesetests provide precise measurement of
the amount of protein lost and identify whether protein lossis mild,
moderate or heavy. Estimation of loss of proteinin urinein 24 hours
is useful in monitoring response of trestment in addition to its
diagnodtic vaue.

2. Blood tests

The characteridtic findings of nephrotic syndrome are low blood
albumin level (less than 3 g/dL) and elevated cholesterol
(hypercholesterolemia) in blood tests.

Urine test is very important for diagnosis as well as
monitoring of treatment of nephrotic syndrome.
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Thevduedf serum cregtinineisnormd in nephrotic syndrome. Serum
cregtinine is measured to assess overal kidney function.

Complete blood count is aroutine blood test performed in most of
the patients.

B. Additional tests
Once the diagnosis of nephrotic syndrome has been established,
additiond testsare performed selectively. Thesetestsdeterminewhether

the nephrotic syndromeis primary (idiopathic) or secondary to systemic
disorder; and to detect the presence of associated problems or
complications.

1. Blood tests

Blood sugar, serum electrolytes, calcium and phosphorus.
Tedting for HIV, hepatitis B and C and VDRL test
Complement studies (C3, C4) and ASO titer.

Antinuclear antibody (ANA), anti—-double-stranded DNA antibody,
rheumatoid factor and cryoglobulins.

2. Radiological tests

Ultrasound of the abdomen is performed to determine the Sze and
shape of the kidney, and to detect mass, kidney stone, cyst or other
obstruction or abnormadlity.

X-ray of the chest to rule out infections.

3. Kidney biopsy
Kidney biopsy is the most important test used to determine the exact

Important diagnostic clues are loss of protein in urine and low
protein, high cholesterol and normal creatinine in blood tests.
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underlying type or cause of nephrotic syndrome. In kidney biopsy a
smdl sample of kidney tissue is taken and examined in a |aboratory.
(for further information read Chapter 4).

Treatment

In nephrotic syndrome the goals of treatment are to relieve symptoms,
correct urinary loss of protein, prevent and trest complications and
protect the kidney. Treatment of this disease usudly ladts for a long

period (years).
1. Dietary advice

The dietary advice/redtriction for a patient who has swelling would
be changed after the swelling disappears with effective trestment.
In apatient with swelling: Redtriction of dietary sdt and avoidance
of table sdt aswel asfoods those are high in sodium content, so as
to prevent fluid accumulation and edema. Redtriction of fluidisusudly
not required.

Petientsrecelving high dose of daily steroid should restrict sdt intake
even in the absence of swelling to decrease the risk of development
of hypertension.

For patients with swelling, adequate amount of proteins should be
provided to replace the protein loss and prevent malnutrition. Also
provide adequate amount of caoriesand vitaminsshould be provided
to these patients.

In symptom- free patients. The dietary advice during symptom-
freeperiodisa‘normd hedthy diet’ and to avoid unnecessary dietary
redtrictions. Avoid redtriction of sdt and fluid. Provide adequate

In patients with swelling, salt restriction is necessary but during

symptom-free period avoid unnecessary dietary restrictions.
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amount of proteins. However avoid high protein diet to prevent
damageto the kidney and redtrict protein intakein presence of kidney
falure. Increase intake of fruits and vegetables. Reduce the intake
of fat in diet to control blood cholesterol levels.

2. Drug Therapy

A.

Specific drug treatment

Steroid therapy: Prednisolone (steroid) is the standard treatment
for inducing remissionin nephrotic syndrome. M ost children respond
to this drug. Swdlling and protein in the urine disgppear within 1-4
weeks (urine free of protein islabeled as aremission).
Alternatetherapy: A smdl group of children who do not respond
to seroid treatment and continue to lose protein in their urine, need
further investigation such as kidney biopsy. Alternate drugs used in
such patients are levamisole, cyclophosphamide, cyclosporin,
tacrolimus and mycophenylate mofetil (MMF). Thesedternate drugs
are used dong with seroid thergpy and help to maintain remission
when the dose of steroid is tapered.

. Supportive drug treatment

Diuretic drugs to increase urine output and reduce swdling.

Antihypertensive drugs such as ACE inhibitors and angiotenain I
receptor blockersto control blood pressure and to reduce the urinary
loss of protein.

Antibiotics to treat infections (e.g. bacterial sepsis, peritonitis,
pneumonia).

Statins (simvastatin, atorvastatin) to reduce cholesterol and

Prednisolone (steroid) is the standard first line
treatment of nephrotic syndrome.
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triglycerides which prevents the risk of heart and blood vesse
problems.

Supplement calcium, vitamin D and zinc.

Rabiprazole, pantoprazole, omeprazole or ranitidine for protection
againg seroid induced stcomach irritation.

Albumin infusons generaly not used because their effect lasts only
trandently.

Blood thinners such as warfarin (Coumadin) or heparin, may be
required to treat or prevent clot formation.

3. Treatment of underlying causes

Meticulous treatment of underlying causes of secondary nephrotic
syndrome such as diabetic kidney disease, lupus kidney disease,
amyloidoss etc. is important Proper treatment of these disorders is
necessary to control nephrotic syndrome.

4. General advice

Nephrotic syndrome is a disease that lasts for severd years. The
family should be educated about the nature of the disease and its
outcome; type of medication used and its side effects; and benefits
of prevention and early trestment of the infection. It isimportant to
emphasize that extracareis necessary during relgpse when swelling
is present, but during remission the patient should be trested as a
normd child.

The infection should be treated adequatdly before initiating seroid
therapy in case of nephrotic syndrome.

Children with nephrotic syndrome are proneto respiratory and other

syndrome, so it is essential to protect children against infection.

Infection is an important cause of recurrence of nephrotic
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infections. Prevention, early detection and treatment of infection are
essentid in nephrotic syndrome becauseinfection canlead toardgpse
of controlled disease (even when patient is recalving treatment).

To prevent of infection, the family and child should be trained to
drink clean water, wash hands thoroughly and avoid crowded areas
or contact with infectious patients.

Routine immunization is advised when steroid course is completed.

5. Monitoring and follow up

Asnephratic syndromeislikely to last for along period (years), itis
important to have regular follow up with doctor as advised. During
thefollow up the patient iseva uated by the doctor for lossof protein
in urine, weight, blood pressure, height, Sde effect of medication
and development of complications, if any.

Petients should weigh themselves frequently and record it. Weight
chart helps to monitor fluid gain or loss,

Thefamily should betaught to test urinefor protein a homeregularly
and maintain a diary of dl urine test results and dosage and the
detallsof dl medications. It helpsin early detection of relgpseand its
prompt trestment subsequently.

Why and how is prednisoloe given in nephrotic syndrome?

The firgt drug used in the treatment of nephrotic syndrome is a
prednisolone (steroid) that effectively correctsthe disease and stops
lossof proteinin urine.

As nephrotic syndrome lasts for years, regular urine tests
and follow up with the doctor are crucial.
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The doctor decides the dosage, duration and method of
adminidration of prednisolone. The patient is advised to take this
drug with food to avoid irritation of scomach.

Inthefirg attack thedrug isusudly given for about 4 months, divided
into three phases. Thedrugisgiven daily for 4to 6 weeksinitidly, as
asingledose on dternate mornings subsequently and findly thedose
of prednisolone is gradually decreased and then discontinued. The
trestment of relgpse of nephrotic syndrome is different from the
trestment given on firg attack.

Within 1 to 4 weeks of the treatment the patient is symptom free
and the leaking of protein in urine sops. But one must not make the
mistake of discontinuing the treatment out of the fear of side effects
of prednisolone. It is very important to complete the course as
advised by the doctor to prevent frequent rel gpses.

What are the side effects of prednisolone (Corticosteroids)?

Prednisolone is the most commonly used drug for the trestment of
nephrotic syndrome. But because of the possibility of severd sdeeffects
this drug should be taken drictly under medicd supervison.

Short-term effects

Common short-term Side effects are increase in gppetite, weight gain,
swdling of theface, somachirritation causng abdomind pain, increasd
susceptibility to infection, increased risk of diabetes and high blood
pressure, irritability, acne and excessve growth of facid hair.

Optimum steroid therapy is essential to control the disease,

prevent frequent relapses and reduce side effects of steroid.
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Long-term effects

Common long-term sde effects are weight gain, stunted growth in
children, thin skin, stretch marks on thighs, arms, and abdomina ares,
dow wound hedling, development of cataracts, hyperlipidemia, bone
problems (osteoporosis, avascular necrosis of the hip) and muscle
weakness.

Why are corticosteroids used in the treatment of nephrotic

syndrome in spite of multiple complications?

Serious Sde effects of corticosteroids are known but a the sametime
untreated nephrotic syndrome hasiits potential dangers.

Nephrotic syndrome can cause severe swelling and low protein in the
body. Untreated disease may cause numerous complications, such as
increased risk of infections, hypovolemia, thromboembolism, lipid
abnormélities manutrition and anemia Children with untrested nephrotic
syndrome quite often die from infections.

With the use of corticogteroid in childhood nephrotic syndrome the
mortality rate has reduced to around 3%. The optima doses and the
durations of corticosteroid thergpy under proper medical supervisonis
most beneficid and least harmful. Mgority of steroid effects disgppear
with time after the discontinuation of thergpy.

In order to obtain potential benefits of the therapy and avoid life-
threatening complications of the disease, the acceptance of some sde
effects of corticosteroid is unavoidable,

Steroids should be taken strictly under medical
supervision to reduce the possibility of side effects.
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In the nephrotic child, with initial steroid therapy swelling
subsides and urine becomes protein free, but swelling of face
is seen again during the third or fourth week of steroid
therapy. Why?

Two independent effects of steroids are increased appetite leading to
weight gain and redigtribution of fat. These lead to around or swollen
face. Steroid induced moon-shaped face is seen during the third or
fourth week of seroid therapy, which mimics swelling of the face due
to nephrotic syndrome.

How to differentiate swelling of the face due to nephrotic
syndrome from steroid induced moon-shaped face?

Sweling of nephrotic syndrome startswith puffiness or sivelling around
the eyes and the face. Later swelling develops in feet, hands and all
over the body. Swelling of the face due to nephrotic syndrome is most
naticegbleinthemorning, immediatdy after waking and islessnoticegble
in the evening.

Swéling due to steroids predominantly affects the face and abdomen
(because of redidribution of fat), but arms and legs remain norma or
thin. Steroid-induced swdlling remains the same dl throughout the day.

Different characteristics of distribution and time of its maximum
gppearance helps in the differentiation of these two similar conditions.
In certain patients, blood tests are needed to resolve diagnogtic dilemma.
In patientswith swelling, low serum proteiry dbumin and high cholesterol
indicates relapse while normd vaue of both the tests suggests steroid
effect.

Steroid therapy can increase appetite, weight and
cause swelling of the face and abdomen.
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Why is it important to differentiate between swelling of the
face due to nephrotic syndrome and steroid effect?

To determine precise treatment Strategy in a patient, it isimportant to
differentiate between swdling due to nephrotic syndrome starts and
geroid Sde effect.

Swelling due to nephrotic syndrome needs increment of steroid dose,
modification in the method of its adminigration, a times, addition of
other specific drugs and temporary supplementation of water pill
(diuretics).

While sweling due to steroid effect is the proof of along term steroid
intake, one should neither worry that diseaseisout of control nor reduce
the dose of the steroid rapidly out of fear of the drug toxicity. For long
term control of nephrotic syndrome continuation of steroid therapy as
per recommendation of the doctor is essentid. Diuretics should not be
used to trest steroid induced swollen face because it is ineffective and
can be harmful.

What are the chances of recurrence of nephrotic syndrome
in children? How frequently does relapse occur?

Chances of recurrence or reapse of nephrotic syndromeis as high as
50-75% in anephrotic child. Thefrequency of rdlgpse variesfrom patient
to patient.

Which drugs are used when steroid is ineffective in the
treatment of nephrotic syndrome?

When geroid isingffectivein thetreatment of nephrotic syndrome, other
specific drugs used are levamisole, cyclophosphamide, cyclosporine,
tacrolimus and mycophenolate mofetil (MMF).

To plan optimum therapy, it is essential to differentiate
between swelling due to disease and steroids.
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What are the indications suggesting the need of kidney biopsy
in children with nephrotic syndrome?

Thereisno need to do akidney biopsy before starting steroid treatment
in children with nephrotic syndrome. But kidney biopsy isindicated if:
Thereisno responseto adequate dose of steroid trestment (steroid
resstance).
Frequently relgpsing or steroid dependent nephrotic syndrome.
Presence of atypical featuresfor childnood nephrotic syndromesuch
asonstin thefirgt year of life, elevated blood pressure, persistent
presence of red cdls in uring, impaired kidney function and low
blood C3 leve.
Nephratic syndrome of unknown origin in adults usualy requires a
kidney biopsy for diagnoss before initiating steroid therapy .

What is the prognosis of nephrotic syndrome and what is the
expected time factor for its cure ?

The prognosis depends on the cause of nephrotic syndrome. The most
common cause of nephrotic syndrome in children is minima change
diseasewhich carriesgood prognosis. Mgority of childrenwithminimal
change diseaserespond very well to steroidsand there is no risk of
deveoping chronic kidney failure.

A smdl proportion of children with nephrotic syndrome may not respond
to steroid and require further evaluation (additional blood tests and
kidney biopsy). These children with steroid resistance nephrotic
syndrome need treatment with alternate drugs (levamisole,
cyclophosphamide, cyclosporin, tacrolimus etc) and are vulnerable to
ahigh risk of developing chronic kidney failure,

There is no risk of kidney failure in children
with common type of nephrotic syndrome.
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In nephrotic syndrome with proper treatment protein lesk stops and
the child becomesamost normal. In mgority of children relgpse occurs
for many years (throughout childhood). As the child grows, frequency
of relapse decreases. Compl ete cure nephrotic syndrome usually occurs
between the age of 11 to 14 years. These children have an excellent
prognosis and lead anormd life as adults.

When should a person with nephrotic syndrome contact the
doctor?

Thefamily of achild with nephrotic syndrome should immediately contact
the doctor if he or she develops:
Pain in abdomen, fever, vomiting or diarrhoea.

Swelling, rapid unexplained weight gain, marked reduction in urine
volume,

Sgnsof illnesseg. if he or she stops playing and isinactive
Persistent severe cough with fever or severe headache.
Chicken pox or meades.

Nephrotic syndrome which lasts for years
slowly disappears with age.
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Urinary Tract Infection in Children

Urinary tract infection (UTI) is a common problem in children with
short term and long term hedlth problems.

Why do urinary tract infections require urgent attention and
immediatetreatment in children in comparison tothat in adults?

Urinary tract infection needs immediate urgent attention in children
because:

UTI isacommon cause of fever in children. UTI isthe third among
the most common infections in children after respiratory infection
and diarrhea.

| nadequate and delayed trestment can be dangerous asit will cause
permanent kidney damage. Recurrent UTI causeskidney scarswhich
inthelong term can lead to high blood pressure, poor kidney growth
and even chronic kidney disease.

Because of variable presentation, diagnosis of UTI is often missed.
High index of vigilance and suspicion are necessary for itsdiagnosis.
Thereis highrisk of recurrence.

Which are the predisposing factors of urinary tract infections
in children?

The following are common risk factors for UTI in children:
UTI ismore common in girls, because girls have a shorter urethra.
Girls wipe from back to front (instead of front to back) after toilet.

Urinary tract infection is a common
cause of fever in children.
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Children who may have congenitd urinary tract anomaies such as,
vescoureterd reflux (condition with an @norma backward flow
(reflux) of urine from the bladder up the ureters and toward the
kidneys) and posterior urethral valve.

Uncircumcised boysare morelikely to develop UTI than circumcised
boys.

Structure dbnormadlity of theurinary tract (e.g. podterior urethral vave)
Sonein urinary system.

Other causes. constipation, poor perineal hygiene, prolonged
catheterization or family higory of UTI.

Symptoms of Urinary Tract Infection

Older children can complain about their problems. Common symptoms
of urinary tract infections are same in older children as those in adults
and are discussed in Chapter 18.

Y ounger children are unable to complain. Crying while passing urine,
difficulty in passng urine, foul smeling urine and fregquent unexplained
fever are common complains of UTI.

Y oung children with UTI may have poor gppetite, vomiting or diarrhea,
poor weight gain or weight loss, irritability or no symptoms et al.
Diagnosis of Urinary Tract Infection

Investigations performed in children with urinary tract infections are:

1. Basic investigations in urinary tract infection

Screening testsfor UTI: Urine microscopy or dipstick tests. Further
details are discussed in Chapter 18.

Common symptoms of UTl in children are
recurrent fever, poor weight gain and urinary problems.
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Definitive diagnostic test for UTI: Urine culture test for confirmation
of diagnog's, identification of the specific bacteria causing infection
and sdlection of the most appropriate antibiotics for the trestment.
Blood tests: Hemoglobin, total and differentia whitecdl count, blood
urea, serum cregtinine, blood sugar and C reactive protein etc.

2. Investigations for diagnosis of risk factors of urinary tract
infection

Radiologicd teststo detect underlying abnormalities: Ultrasound of
kidney and bladder, X-rays of the abdomen, Voiding
Cystourethrogram - VCUG, CT scan or MRI of the abdomen and
Intravenous Urography (IVU).

Tedtsto detect scarring of kidney: A DMSA kidney scan isthe best
method for detecting kidney scarring. DMSA (dimercaptosuccinic
acid) scan should be done preferably 3 to 6 months after the attack
of UTI.

Urodynamic studies to assess bladder functions.

What is Voiding Cystourethrogram? When and how is it
done?

Voiding cystourethrogram - VCUG (previoudy known asMicturating
cystourethrogram - MCU) isavery important diagnostic X-ray test
for children with urinetract infection and vescoureterd reflux (VUR).
VCUG test isthegold standard for diagnosis of vesicoureterd reflux
and its severity (grading); and detection of abnormdlities of bladder
and urethra.

It should be done for every child below 2 years after thefirgt attack
of UTI.

Most important tests to diagnose predisposing factors
for UTI are ultrasound, VCUG and IVU.
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V CUG should be doneafter tresting UTI, usudly after thefirst week
of diagnosis.

Inthistest urinary bladder isfilled to its capacity with contrast (radio
opagueiodine containing dyefluid which can be seen on X-ray films)
through a catheter under strict aseptic precaution and usualy under
antibiotic cover.

Seriesof X-ray imagesaretaken beforeand at timed intervalsduring
voiding. Thistest provides comprehensive view of anatomy and the
functioning of the bladder and urethra.

VCUG can detect urine flow from the bladder backwards into the
uretersor kidneys, known asvescoureterd reflux. VCUG isessentid
to detect podterior urethral valve in maeinfants.

Prevention of Urinary Tract Infection

1.

Increasefluidintake. It dilutes urine and hdpsin flushing out bacteria
from the bladder and urinary tract.

Children should pass urine every two to three hours. Holding urine
in the bladder for along period provides opportunity for bacteriato
grow.

Keep genita areaof children clean. Wipe child from front to back
(not back to front) after toilet. This habit prevents bacteria in the
and region from spreading to urethra

. Frequently change digpers to prevent prolonged contact of stool

with the genitd area

Children should be madeto wear only cotton undergarmentsto alow
ar dreulaion. Avoid tight-fitting pants and nylon underwesr.

VCUG is the most reliable X-ray test used in children with UTI
to detect vesicoureteral reflux and posterior urethral valve.
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6. Avaid giving bubble baths.

7. For uncircumcised boy, the foreskin of his penis should be washed
regularly.

8. In children with VUR, double or triple voiding (passing of urine) to
prevent residua urine.

9. A low dose daily antibiotic for a long-term as a preventive
(prophylactic) measure is recommended for some children who are
prone to chronic UTI.

Treatment of Urinary Tract Infection

General measures
Child should be made to follow al preventive measures of urinary
tract infection.
A child with UTI is advised to drink more water. Sick hospitaized
children need intravenous fluid therapy.
For fever appropriate medications should be given.

Urine test after completion of trestment is necessary to ensure that
infection is controlled adequately. Regular follow up with urine test
isnecessary in al children to confirm that thereis no infection again.

Ultrasound and other gppropriate investigations should be done in
al children with UTI.

Specific treatment

In children, UTI should be treated without delay with antibiotics to
protect the developing kidneys.

Urine culture is sent before initiating treatment to identify causative
bacteria and proper selection of antibictics.

Inadequate and delayed treatment of UTI in children can
be dangerous as it can cause irreversible kidney damage.
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Child needs hospitalization and intravenous higher antibiotics if he/
sheis gck, having high grade fever, vomiting, severe flank pain and
inability to take medicine by mouth. Neonates and young infants
with UTI need adminigtration and trestment.

Antibiotics by mouth are given to children more than 3 to 6 months
of age, who are not sick and are able to take oral medicine.

It is important that children are given full dosage of antibiotics as
ingructed by the doctor. Full course of the prescribed medication
must be completed, even if the child does not have any symptoms of
UTI

Recurrent Urinary Tract Infection

Children with recurrent, symptomatic UTI need ultrasound, VCUG and
a times DMSA scan to identify the underlying cause. Three important
treatable problems for recurrent UTI are VUR, the posterior urethral
vaves and kidney stones. According to the underlying cause, specific
medical trestment followed by preventive measures and long term
preventive antibiotics thergpy is planned. In certain children surgica
trestment is planned jointly by nephrologist and urologist.

Posterior Urethral Valves

Pogerior urethrd vaves (PUV) are a congenita abnormality of the
urethra which occurs in boys. PUV is the most common cause of
obstruction of the lower urinary tract in boys.

Basic problem and itsimportance: Foldsof tissuewithin the urethra
lead to incomplete or intermittent blockage to the norma flow of urine
in PUV. A blockage to the urine flow through the urethra causes back

Send urine for culture before initiating therapy to identify
causative bacteria & for proper selection of antibiotics.

Freel!! 200 Paged Kidney Book in 10 + Languages

CHP. 23. Urinary Tract Infection in Children 183.

pressure on the bladder. Size of the bladder increases considerably
and its muscle wall becomes very thick.

Grosdy enlarged bladder with elevated bladder pressure leadsto back
pressure up the ureters and kidney. This results in dilatation of ureter
and kidney. Such dilaation if not diagnosed and treated timely, it lead
to chronic kidney disease (CKD). in thelong term About 25% to 30%
children born with PUV arelikdy to suffer from end stage kidney disease
(ESKD). So PUV is a dgnificant cause of morbidity and mortdity in
infants and children.

Symptoms. Common symptoms of posterior urethra valves are weak
urine stream, dribbling of urine, difficulty or straining to pass urine,
bedwetting, fullness of lower part of abdomen (suprapubic region) due
to pa pable bladder and urinary tract infection.

Diagnosis. Ultrasound before birth (antenata) or after birthinamae
child providesfirgt clue for diagnoss of PUV. But confirmetion of the
diagnosis of PUV requires the VCUG test which is carried out in the
immediate post-nata period.

Treatment: Surgeons(urologists) and kidney specidists (nephrologists)
jointly treat PUV.

The firg treatment for immediate improvement is to insert a tube into
the bladder (usudly via urethra and occasiondly directly through
abdominal wall - suprapubic catheter) to drain urine constantly.
Smultaneous supportive measures such astreatment of infection, anemia
and kidney failure; and correction of malnutrition, fluid and dectrolyte
abnormdities helps in the improvement of genera condition.

PUV causes obstruction of the lower urinary tract
in boys leading to CKD if not treated in time.
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Definitive treatment of PUV is surgica treatment which follows
supportive measures. Vave in the urethrais removed by urologist with
the help of endoscope. Al children need regular lifelong follow up with
nephrologist subsequently because of the risk of UTI, problems of
growth, eectrolyte abnormalities, anemia, high blood pressure and
chronic kidney disease.

Vesicoureteral Reflux (VUR)

Vescoureterd reflux (VUR) is “backward flow of urine from bladder
into ureter”.

Why is it important to know about vesicoureteral reflux?

VUR is present in about 30 to 40 % of children with UTI associated
with fever. In many children VUR may cause scarring and damage to
kidney. Kidney scarringina long period may cause high blood pressure,
toxemia of pregnancy in young femaes, chronic kidney disease and
finaly inafew patientsend stage kidney disease. VUR ismore common
in family members of a person with VUR and affects girls more

frequently.
What is vesicoureteral reflux and why does it occur?

VUR is acondition with an anorma backward flow (reflux) of urine
from the bladder toward the ureters and possibly up to the kidneys.
This can happen either on one or both sides.

Urineformed in kidneysflows down to urinary bladder through ureters.
Urine normdly flows in one direction, down the ureters and into the
bladder.

VUR is very common in children with UTI and
carries risk of hypertension and CKD.
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During urination and when bladder is filled with urine, vave between
bladder and ureter is responsible for the prevention of back flow of
urine. VUR is caused by adefect in the mechanism of thisvave.

On the basis of back flow of urine from bladder to ureter and kidney,
severity of VUR israted from mild to severe form (Grade | to V).
What causes vesicoureteral reflux?

There are two types of VUR: primary VUR and secondary VUR.
Primary VUR isthe most common type of VUR and is present at birth.
Secondary VUR can occur a any age. It commonly occurs due to
obsgtruction or mafunction in the bladder or urethra with bladder
infection.

What are the symptoms of vesicoureteral reflux?

There are no specific Sgns and symptoms of VUR. But frequent and
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recurrent urinary tract infection (UTI) isthe most common presentation
of VUR. In older children with untreated severe vesicouretera reflux,
sgns and symptoms are apparent because of complications such as
high blood pressure, protein in urine or kidney failure.

How is vesicoureteral reflux (VUR) diagnosed?
Investigations performed in children with suspected VUR are:
1. Basic diagnostic test for VUR
Voiding cystourethrogram - VCUG is the gold standard for the

diagnogis of vesicoureterd reflux and its severity (grading).

Vescoureterd reflux is graded according to the degree of reflux.
The grade of VUR indicates how much urine is flowing backward
into the ureters and kidneys. Grading is important to determine
prognosis and most appropriate therapy in agiven patient.

In mild form of VUR, urine refluxes only to the ureter (Grade | and
[1). In mogt severe form of VUR there is massive reflux of urine,
with marked tortuosity and dilatation of the ureter and severekidney
swelling (Grade V).

2. Additional investigations in VUR

Urine test and urine culture - to detect a urinary tract infection.

Blood tests: basic tests usudly performed are hemoglobin, white
blood cdlls and serum crestinine.

Kidney and bladder ultrasound: to find out the Size and shape of the
kidneys and to detect scars, kidney stones, obstruction or other
abnormdlities. It can't detect reflux.

DMSA kidney scan: this is the best method for detecting kidney
scarring.

With regular antibiotics for a long term (years),
low-grade reflux resolves without surgery.
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How is vesicoureteral reflux treated?

It isimportant to treat VUR to prevent possble infections and kidney
damage. The management of vesicouretera reflux depends on the grade
of reflux, age of children and symptoms. There are three options for
treating VUR, which areantibiotics, surgery and endoscopic treatment.
The most common firgt-line trestment of VUR is the use of antibiotics
to prevent UTI. Surgery and endoscopic trestment isreserved for severe
VUR or in those case where antibiotics have not been effective

Mild VUR: Mild VUR will disgppear completdy on its own, by the
time a child is 5 to 6 years old. So children with mild VUR are less
likely to need surgery. In such patientslow dosage of antibioticsisgiven
once or twice aday, every day, for alongtermto prevent UTI. Thisis
cdled antibiotic prophylaxis. Antibiotic prophylaxisis usudly giventill
5 years of age. Remember that antibiotics per se do not correct VUR.
Nitrofurantoin and cotrimoxazole are preferred drugs for antibiotic

prophylaxis.
All children with VUR should follow generd preventive measures for
UTI (discussed above) and regular frequent and double voiding. Periodic

urine tests are needed to detect UTI. VCUG and ultrasound are
repeated yearly to determine if reflux has subsided.

Severe VUR: The severe form of VUR islesslikdy to resolve on its
own. So childrenwith severeform of VUR require surgery or endoscopic
treatment.

Correction of reflux by open surgery (ureteral reimplantation or
ureteroneocystostorny) prevents the backflow of urine. The main
advantage of surgery isits high success rate (88-99%).

Surgery and endoscopic treatment is indicated in
severe VUR or when antibiotics are not successful.
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Endoscopic trestment isasecond effective trestment moddity for severe
form of VUR. The benefits of endoscopic technique are that it can be
performed in outpatient setting, takes just 15 minutes, has fewer risks
and does not require any incision. Endoscopic trestment is done under
generd anesthesia In this method with the help of endoscope (lighted
tube) a special bulking materia (e.g. Dextranomer/hyaluronic acid
copolymer - Deflux) isinjected into the areawhere the ureter entersthe
bladder. Injection of the bulking materid increases the resstance at the
entry of the ureter and prevents urine from flowing back into the ureter.
The success rate for resolution of reflux with this method is about 85 to
90%. Endoscopic trestment is a convenient trestment option in earlier
dage of VUR asit avoids long term use of antibiotics and the stress of
living with VUR for years.

Follow-up: All children with VUR should be monitored life-long with
measurement of height, weight, blood pressure, urineanaysisand other
tests as per recommendation.

When should a the doctor be contacted ?

For children with urinary tract infection the doctor should immediately
be contacted in case of:

Persgtent fever, chills, pain or burning during uringtion, foul-samelling
urine or blood in the urine.

Nausea or vomiting which prevents intake of fluid and medication.
Dehydration due to poor fluid intake or vomiting.

Pain in the lower back or abdomen.

Irritability, poor gppetite, falure to thrive or child is unwell.

Regular follow up is advised in VUR to assess blood pressure,
growth, recurrence of UTl and damage to kidney.
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Bedwetting

Bedwetting or involuntary passing of urine during deegp isquite common
in children. Bedwetting, “Nocturnd Enuresis’, is the result of neither
kidney allment nor laziness or naughtiness of children. In mogt cases it
stops on its own without any trestment as children grow up. However
it is it a maiter of worry for the children and their families because it
causes inconvenience and embarrassment.

What percentage of children suffers from bedwetting and at
what age does it normally stop?

Bedwetting is common especialy under the age of 6 years. At the age
of 5 years, bedwetting occurs in about 15 to 20 % of children. With
age there is proportionate decrease in bedwetting: a 10 years about
5%; at 15 yearsjust 2% and less than 1% in adults.

Which children are more likely to suffer from bedwetting ?

Children whose parents have had the same problem in childhood.

Thosewho have had ddayed in the norma neurological development
which reduces the child’ s ability to recognize afull bladder.

Children with deep deep.
It is more common in boys than girls.

The problem ether sartsor increaseswith psychologicd or physicd
stress.

Inavery smdl percentage of children (2%-3%), medica problems

Bedwetting at night is acommon problem
in young children, but it is not a disease.
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such as urinary tract infection, diabetes, kidney fallure, pin worms,
condtipation, smdl bladder, abnormditiesin the spind cord or defect
in the urethral valvesin boys, are responsible.

When and which investigations are performed for bedwetting
children?

Investigations are performed only in selected children when medica or
structural problems are suspected for bedwetting. Most frequently
performed tests are urine tests, blood glucose, X-rays of spine and
ultrasound examination or other imaging tests of the kidneysor bladder.

Treatment

Bedwetting is completdy involuntary, not done intentiondly, so do not
scold, punish, shout at beat the child. Rather than blaming, reassure
thechild that bedwetting would stop or be cured with time.

Initial trestment for bedwvetting includes education, motivationa therapy
and change in habits of fluid intake and voiding. If bedwetting does not
improve with these measures bedwetting aarms or medication may be
tried.

1. Education and Motivational Therapy

The child must be thoroughly educated about bed wetting.

Bedwetting is not the fault of the children so do not be angry or
admonish them. It will worsen the Situaion.

Take care that no one teases the child for bed wetting.

Itisimportant to reducethesressthe child suffersdueto bedwetting,
and the best way to hep the child overcome that is by making him

With increasing age, a sympathetic approach and
motivation will cure the problem of bedwetting.
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fed thet the family iswith him and reassuring him thet the problemis
temporary and it is sure to be corrected.

Use training pantsinstead of digpers.

Make proper arrangement of night lamps to ensure easy access to
the toilet a night.

Keep an extrapair of pgjamas, bed sheet and atowe handy, so the
child can change bed linens and soiled clothing conveniently if he
wakes up due to bedwetting.

Cover the mattress with plastic to avoid damage to the mattress.
Pace alarge towel undernesth the bed sheet for extra absorption.
Encourage daily bath in the morning so thet there is no urine smdll.

Praise and reward your child for adry night. Even asmdl giftisan
encouragement for achild.

Condtipation must not be neglected, it should be treated.

2. Limit Fluid Intake
Limit the amount of fluid child drinks two to three hours before
bedtime. But ensure adequate fluid intake during the day.

Avoid caffeine (teg, coffee), carbonated drinks (cold) and chocolate
in the evening. They can increase the need to urinate and aggravate
bedwetting.

3. Advice on Voiding Habits
Encourage double voiding beforebed. First voiding at routine bedtime
and second voiding just before falling adeep.
Make it a habit to use the toilet at regular intervas throughout the
day.

Limiting the fluid intake before bedtime and discipline in

voiding habits are the most important measures.
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Wake the child up about three hours after he fals adeep every night
to void urine. If necessary, use darm.

By determining the mogt likely time of bedwetting, the waking time
can be adjusted.

4. Bedwetting Alarms

Bedwetting or moisture darms are the most effective method for
controlling bedwetting and are generdly reserved for children older
than 7 years of age.

In this darm a sensor is attached to the child’s underwear. When
child voids in bed, the device senses the first drops of urine, the
adarm rings and wakes up the child. Thewoken up child can control
his urinetill he reaches the toilet.

The darm hdpsin training the child to wake up jugt in time before
the bedwetting problem.

5. Bladder Training Exercises
Many children with bedwetting problem have smdl bladder. The
god of bladder training is to increase the capacity of the bladder.

During day time children are asked to drink alarge quantity of water
and told to hold back urine in spite of the urge to pass urine.

With practice, a child can hold urine for longer time. This will
srengthen the bladder muscle and will increase bladder capacity.

6. Drug Therapy

Medicationsare used asalast resort to stop bedwetting and aregeneraly
used only in children over seven years. They are effective, but do not

Bedwetting alarms and drug therapy are generally
adopted for children older than 7 years of age.
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“cure’” bedwetting. They provide a stopgap measure and are best used
on atemporary bass. Bedwetting usualy recurs when the medication
is stopped. Permanent cure is more likely with bedwetting larms than
with medications,

A. Desmopressin Acetate (DDAVP): Desmopressin tablet are
avalablein market and prescribed when other methods are unsuccessful.

This drug reduces the amount of urine produced at night in children. So
thisdrug is useful only in those children who produce alarge amount of
urine. Whilethe child ison this medication, remember to reduce evening
fluid intaketo avoid water intoxication. Thisdrug isusudly given before
bedtime. Avoid this drug a night when the child has, for any reason
drunk alot of fluid.

Although thisdrug isvery effective and hasfew sde effects, because of
its prohibitive cost many parents cannot afford it.

B. Imipramin: Imipramin (tricydlic antidepressants) hasardaxing effect
on the bladder and tightens the sphincter and thereby increases the
cgpacity of the bladder to hold urine. Thisdrug isusually used for about
3-6 months. Because of rapid effect, the drug is taken one hour before
bedtime. Thisdrugishighly effective, but because of frequent Sde effects
it isused sdectively.

C. Oxybutynin: Oxybutynin (anticholinergic drugs) isuseful in daytime
bedwetting. This drug reduces bladder contractions and increases

bladder capacity. Side effects may include dry mouth, facid flushing
and condtipetion.

For bedwetting, drug therapy is an effective stopgap
measure for short term benefit but it is not curative.
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When should one contact the doctor for children with
bedwetting problem?

The family of a child with bedwetting should immediately contact a
doctor if the child:

Has day time bedwetting problem.

Continues bedwetting after the age of seven or eight years.

Starts bedwetting again after at least Sx months of dry period.

Has logt of control in passing stool.

Has fever, pain, burning and frequent urination, unusud thirst, and
swelling of the face and feet.

Has poor stream of urine and difficulty or straining when passng
urine.

Bedwetting needs consultation of doctor in case of day time
bedwetting, fever, burning in urination or bowel difficulties.
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Chapter 25

Diet in Chronic Kidney Disease

Themgor role of kidneysis to remove waste productsand purify blood.
Begdesthis, thekidney playsanimportant rolein removing extraweter,
minerds and chemicds, and regulates water and minerds like sodium,
potassum, cacium, phosphorus and bicarbonate in the body.

In patients suffering from chronic kidney disease, (CKD) regulation of
fluid and eectrolytes may be deranged. Because of this reason even
normd intake of water, common sdt or potassum can cause serious
disturbances in fluid and eectrolytes baance.

To reduce the burden on the kidney with impaired function and to avoid
disturbances in fluid and dectrolytes baance, patients with chronic
kidney disease should modify their diet as per the guidance of the doctor
and the dietician. Thereisno fixed diet for CKD patients. Each patient
is given different dietary advice depending on clinica satus, the stage
of kidney failure and other medica problems. Dietary advice needs
dteraion even for the same patient at different times.

The goals of dietary therapy in CKD patients are:

1. To dow down the progresson of chronic kidney disease and to
postpone the need of dialyss.

2. To reduce toxic effects of excess ureain the blood.

3. To maintain optima nutritiona status and prevent the loss of lean

body mass.
4. To reduce the risk of fluid and eectrolytes disturbances.

5. Toreducetherisk of cardio vascular disease.
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General principles of dietary therapy in CKD patients are
Redtrict protein intake to 0.8 gnvkg of body weight/day.
Supply adequate carbohydrate to provide energy.
Supply moderate amount of fats. Cutt down intake of butter, ghee
and all.
Limit the intake of fluid and water in case of swelling.
Redtrict the amount of sodium, potassium and phosphorusin diet.

Supply vitamins and trace eements in adequate amount. High fiber
diet recommended.

Detailsof selection and modification in diet of patientswith CKD
areasfollows:

1. High Calorie Intake

Thebody needscdoriesfor daily activitiesand to maintain temperature,
growth and adequate body weight. Cdories are supplied chiefly by
carbohydrates and fats. Usud requirement of caloriesin CKD patients
is35 - 40 kca gkg body weight per day. If cdoricintakeisinadequate,
protein is used to provide calories. This break down of protein can
lead to harmful effects such as manutrition and greater production of
waste products. So it isvery essentid to provide adequate amount of
calories to CKD patients. It's important to calculate the calories
requirement to patient’ sided body weight and not current weight. The
weight may be either low or high epecidly so in patient’s pre-existing
malnutrition or in diabetics with CKD

Carbohydrates

Carbohydrates are the primary source of calories for the body.
Carbohydrates are found in whest, cereds, rice, potatoes, fruits and
vegetables, sugar, honey, cookies, cakes, sweets and drinks. Digbetics
and obese patients need to limit the amount of carbohydrates. It's best
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to use complete carbohydrates from cereas like whole wheat,
unpolished rise and millets like johar, bara, ragi, nachni which would
aso givefibres. These should form large part of carbohydrates or al
other smple sugar containing substances should form not more 20% of
carbohydrate.

Fats

Fats are important source of calories for the body and provide two
times more caories than carbohydrates or proteins. Unsaturated or
"good" fats like dlive ail, peanut ail, canolaail, safflower ail, sunflower
oil, fish and nuts are better than saturated or "bad" fats such as red
mest, poultry, whole milk, butter, ghee, cheese, coconut and lard. Reduce
intake of saturated fats and cholesterol asthey can cause heart disease
and kidney damage.

Among the unsaturated fatsit isimportant to pay attention to proportion
of monounsaturated and polyunsaturated fats. Excessve amounts of
omega6 polyunsaturated fatty acids (PUFA) and a very high omega:
6/omega-3 ratio is harmful while low omega-6/omega:3 ratio exerts
beneficid effects. Mixtures of vegetable ail rather than single oil usage
will achievethe purpose Transfats containing substances|ike 'V anaspati/
DddaGhee, potato crisps, doughnuts, commercially prepared cookies
and cakes are potentidly harmful and should be avoided.

2. Restrict Protein Intake

Protein is essentid for the repair and maintenance of body tissues. It
aso hdpsin hedling of wounds and fighting againgt infection.

Protein redtriction reduces the rate of decline in kidney function and
thus delays the need for dialysis and kidney transplantation. But avoid
undue protein restriction. Poor gppetite is common in CKD patients.
Poor appetite and strict protein restriction together can lead to poor
nutrition, weight loss, lack of energy and reduction in body resstance;
which increases the risk of degth.
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In India, people consume mostly vegetable diet. Even those who eat
non-vegetarian food don't do so onregular daily bass. Thediet consume
mogt of times both in socio-economic or better of family ill fal short
of protein intake advocated Indian Council of Medical Research
(ICMR) which is 1gm per kg body weight. Hence, thought restriction
of protein to 0.8 gnvkg isadvocated for advancing stagesof CKD, itis
only the margindly. The emphasis should be improving the qudity of
protein consumed. Attention must be paid to esting protein of high
biologicd vaue (0.4 to 0.6 gmskg) containing milk products curd,
paneer, refined soyabeen powder, soyagranule, soyachunks, egg white
etc. and for non-vegetarian egg whiteon daily basisand small quality of
fat fish.

3. Fluid Intake
Why must patients of CKD take precautionsin fluid intake?

Kidneys play amgor rolein maintaining proper amount of water in the
body by removing the excess fluid as urine. In patients with CKD, as
the kidney functions worsen, the volume of urine usudly decreases.

Reduced urine output leads to retention and excess fluid in the body
causing puffiness of the face, swelling of the legs and hands and high
blood pressure. Accumulation of fluid in lungs causes shortness of breeth.
If thisis not controlled, it can be life threetening.

What are the clues of excess water in the body?

Excess water in the body is caled fluid overload. Swdling, ascites
(accumulation of fluid in the abdomind cavity), shortness of breeth, and
weight gainin ashort period arethe dueswhich indicatesfluid overload.

What precautions patients of CKD must take to control fluid
intake?

To avoid fluid overload or deficit, volume of fluid should be taken as
per the recommendation of the doctor. Volume of fluid permitted may
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vary for each CKD patient and is cal culated on the basis of urine output
and fluid gtatus of each patient.

How much fluid is a chronic kidney disease patient advised
to take?

In patients without swelling and with adequate urine output,
unredtricted water and fluid intake is permitted. But patients with
chronic kidney disease should take large amounts of fluid to protect
kidney is a misconception.

Petients with swelling and reduced urine output are ingtructed to
regrict fluid intake. To reduce sweling, fluid permitted in 24hrsshould
be less than the volume of urinein aday.

To avoid fluid overload or deficit, volume of fluid usudly permitted
in a day = urine volume of previous day plus 500ml. Additiona
500ml of fluid approximately makes up for the loss of fluid through
perspiration and breathing.

Why must patient of CKD weigh themselves daily and maintain
arecord?

To monitor fluid volume in the body and to detect fluid gain or loss a

the earliedt, the patients should weigh themselves daily and record it.

The body weight remains constant when the ingtructions of fluid intake
arefollowed drictly. Sudden weight gainindicatesfluid overload dueto

increase in fluid intake. Weight gain warns the patients about the need

of more meticulous fluid restriction. Weight loss usudly occurs as a
combined effect of restriction of fluid and response to diuretics.

Useful Tips to Reduce Fluid Intake :

To redrict fluid intake is difficult, but these tips will help you:

1. Wegh yoursdf a afixed time every day and adjugt fluid intake
accordingly.
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The doctor advisesyou on how much fluid consumption is permitted
in aday. Accordingly cdculate properly and drink measured
volume of fluid every day. Remember fluid intake includes not only
water but aso teg, coffee, milk, curd, buttermilk, juice, ice-cream,
cold drinks, soup, thin dd etc. While cdculating fluid intake you
must aso caculate the hidden fluids in your food. Beware foods
such aswaterme on, grapes, |ettuce, tomatoes, celery, gravy, gddin,
frozen treets like popsicles etc. as they have high water content.
Reduce sdty, spicy and fried food in your diet as they increase
thirgt, leading to grester consumption of fluids.

Drink only whenyou arethirsty. Do not drink asahabit or because
everyoneisdrinking.

When you arethirsty take asmall amount of water or try ice. Take
asmal ice cube and suck it. Ice stays longer in the mouth than
liquid, o it is more satisfying than the same amount of water. Do
not forget to account for iceas consumed fluid. For easy caculation,
freeze the alotted amount of water into anicetray.

Totakecareof drynessof mouth, one can garglewith water without
drinking it. Dryness of mouth can be reduced by chewing gums,
sucking hard candy, lemon wedge or mints and the use of
mouthwash to moisten mouth.

Always use smdl sze cup and glass for your beverages to limit

fluid intake.

Take medicines after medls when you are taking water to avoid

extrawater consumption for medicine,

A patient must keep himsdlf busy with work. A patient who has
little to occupy himself feds the desire, to drink water more often.

High blood sugar in diabetic patients can increase thirst. So a
stringent control of blood sugar is essentid to reduce thirst.

Since hot weather increases one sthirst, any measuretakentolive
in cooler comfort is desirable and recommended.
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How to measure and consume precisely the prescribed
amount of fluid per day?

Fill a container with water. equa to the exact amount of fluid
prescribed by the doctor for daily intake.

The patient must bear in mind that no more than that amount of fluid
intake is permitted for the day.

Each time the patient consumes a certain amount, fluid should be
observed. The same amount of water should be removed from the
water container and discarded

When the container has no more weter, the patient realizes that his
limit of fluid intake for the day has been reached and no more isto
be drunk. The patient isadvised to digtribute total fluid intake evenly
throughout the day to avoid the need of additiond fluid.

This control method is to be repested every day.

By this smple but very effective method the prescribed volume of
fluid can be precisgly ddivered to the patient and fluid intake can be
restricted.

4. Salt (Sodium) Restriction in Diet
Why are CKD patients advised low sodium diet?

Sodium in our diet isimportant for the body to maintain blood volume
and to control blood pressure. Kidneys play an important role in the
regulation of sodium. In patients with CKD, kidneys cannot remove
excess sodium and fluid from the body so sodium and water build upin
the body.

Increased amount of sodium in the body leads to increased thirg,
swelling, shortness of breeth and increasein blood pressure. To prevent
or reduce these problems, the patients of CKD must restrict sodium
intake in diet.
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What is the difference between sodium and salt?

The words sodium and sdt are routindy used as synonyms. Common
st is sodium chloride which contains 40% sodium. Sdtisthe principle
source of sodium in our diet. But sdt is not the only source of sodium.
There are quite afew other sodium compoundsin our food, such as:

Sodium aginate: Used in ice-cream and chocolate milk.

Sodium bicarbonate: Used as baking powder and soda.

Sodium benzoate: Used as a preservative in sauce.

Sodium citrate: Used to enhance flavor of gelatin, desserts and
beverages.

Sodium nitrate: Used in preserving and coloring processed mest.
Sodium saccharide: Used as artificia seetener.

Sodium sulfite: Used to prevent discoloration of dried fruits.

The above mentioned compounds contain sodium but are not sdty in
taste. Sodium is*hidden” in these compounds.

How much salt should one take?

Average intake of sdt in Indian population is about 6 to 8 grams per
day. Patients with CKD should take salt according to the
recommendation of the doctor. CKD patients with swelling and high
blood pressure are usualy advised to take about three grams of sat

pper day.

Which foods contains high amount of sodium?

Foods high in sodium are:
1. Tablesdt (common sdt), baking powder.

2. Papad, sdted pickles, sated chutney, sauce, chat masaa and
sambharas.

3. Baked food items like biscuits, cakes, pizza and breads.
4. Foodscontaining cooking sodaor baking powder eg., Indianfoods
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such as ganthiyas, pakodas, dhoklas, handwa, samosa, ragda
patties, dahi vadas €tc.

5. Wafers, chips, popcorn, sdted groundnuts, salted dry fruits like
cashew nuts, pistachios, canned foods etc. and also avoid
Readymade sdlted Indian snacks like sev, chivada, chakri, mathri,
etc.

6. Commercid sdted butter and cheese.

7. Ingant foods like noodles, spaghetti, macaroni, cornflakes etc.

8. Vegetadles like cabbage, cauliflower, spinach, fenugreek leaves,
radish, beetroot, coriander leaves etc.

9. Sdted lasd, masda soda, fresh lime and coconut water.

10. Drugs like sodium bicarbonate tablet, antacid, laxatives etc.

11. Non-vegetarian foods like mest, chicken and anima body organs
like kidney, liver and brain.

12. Seafood like crab, lobgter, oyster and shrimp and aily fish like
columbi, kurang, kekda, bangada etc and dried fishe.

Practical Tips to Reduce Sodium in Food

1. Redrrict sdt intake and avoid extra sdt and baking soda in diet.
Cook food without salt and add permitted amount sdt separately.
This isthebest option to reduce sat intake and ensure consumption
of prescribed amount of sdt in everyday diet.

2. Avoid food with high sodium content (as listed above).
3. Do not serve sdt and salty seasonings at the table or atogether

remove the st shaker from the dining table. Do not add sdt in
food like sdlad, buttermilk, rice, chapatti, bhakhary, parathas etc.

4. Caefully read labels of commercidly available packaged and
processed foods. Look not only for salt but aso for other sodium
containing compounds. Carefully check the labels and choose
“sodium-freg’ or “low-sodium” food products.
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5. Check sodium content of medicine.

6. Boil vegetableswith high sodium content. Throw away the water.
This can reduce sodium content in vegetables.

7. Tomakelow sdt diet tasty, one can add garlic, onion, lemonjuice,
amchur, bay leaf, tamarind pulp, vinegar, cinnamon, cardamom,
cloves, saffron, green chilies, nutmeg, black pepper, cumin, fennd,
poppy seeds etc.

8. Caution! Avoidtheuseof st subdtitutesasthey contain high amount
of potassum. High potassum content of salt subgtitute can raise
the potassum levelsinblood to dangerouslevels in CKD patients.

9. Do not drink softened water. In the process of water softening,
caciumisreplaced by sodium. Water purified by reverse osmosis
processislow in dl minerdsinduding sodium.

10. While egting at restaurants sdlect food that contains less sodium.

5. Potassium Restriction in Diet
Why are CKD patients advised to restrict potassium in diet?

Potassum is an important minerd in the body. Potassum is needed in
the body for the proper functioning of muscles and nerves and to keep
heartbest regular.

Normally, theleve of potassum inbody isbaanced by egting potassum
containing foods and remova of excesspotassumintheurine. Remova
of excess potassum in the urine may be inadequate in a patient with
chronic kidney disease which can lead to high level of potassumin the
blood (a condition known as hyperkaemia). Between the two kinds of
didyss patients, the risk of hyperkdemiaislesser in peritoned didyss
compared tothat in hemodiayss. Therisk differsin both groupsbecause
the process of didyss is continuous in peritoned didyss while it is
intermittent in hemodidyss

High potassum level scan cause severe muscleweskness or anirregular
heart rhythm which can be dangerous. When potassum is very high,
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the heart can stop besting unexpectedly and cause sudden death. High

potassum level can belife threatening without noticeable manifestations
or symptoms (and therefore it is known as aslent killer).

To avoid serious consequences of high potassum, CKD petients are
advised to redtrict potassum in diet.

What is normal potassium level in blood? When is it
considered high?

Norma levd of potassum in blood is 3.5 mEg/| to 5.0 mEg/!.
When the level of potassum reaches 5.0 to 6.0 mEg/l, it needs
modification in diet.

Whenthelevel of potassumisgregter than 6.0 mEg/l, itisdangerous
and needs active intervention to reduceit.

When the leve of potassum is greater than 7.0 mEg/l, it can belife
threatening and needs urgent treatment.

Classification of eatables according to potassium levels

To maintain proper control of potassum in blood, food intake must be
modified as per thedoctor’ sadvice. On the basis of potassium contents,
foods are classfied in three different groups (high, medium, and low

potassium containing foods).

High potassum = More than 200 mg/ 100 gms of food
Medium potassum = 100 to 200 mg/ 100 gms of food
Low potassum = Lessthan 100 mg/ 100 gms of food

Foods - High in Potassium

Fruits: Amla, fresh gpricat, ripe bananaripe, cherries, chikoo, fresh
coconut, custard apple, grapes, gooseberry, kiwi fruit, lemon, ripe
mango, musk melon, mosambi, peach, plum and sgpota

Vegetables: Amaranth, brinja, broccoli, cluster beans, colocasia,
coriander, drumstick, mushroom, raw papaya, potato, spinach, sweet
potato and yam (suran).
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Dry fruits: Almond, cashew nut, dates, dry figs, raisnsand walnut.
Cereals: Bgra, ragi and wheet flour.

Pulses: Black gram dd, bengd gram dd, benga gram (whole),
chana, chanada, green gram dd, lentil dal, masoor da, mung, red
gram, red split lentils and tur ddl.

M asala: Cumin seeds, coriander seeds, dried red chili and
fenugreek seeds.

Non-vegetarian food: Fish like anchovy, mackerd, rohu, white
pomfret; shel fish like prawns, lobster and crabs and beef.

Drinks: Bournvita, coconut water, coffee, condensed milk, drinking
chocolate, fresh fruit juices, rasam (ddl), soup, beer, wine and many
aerated drinks.

Miscellaneous: Chocolate, cadbury, chocolate cake, chocolate

icecream, Lonasat (st subgtitute), potato chipsand tomato sauce.
Foods - Medium in Potassium

Fruits Lichee, sieet lime, pomegranate and water melon.

Vegetables: Beet root, raw banana, bitter gourd, cabbage, carrot,
celery, cauliflower, french beans, okra (ladiesfinger), onion, pumpkin,
radish, sweet corn, safflower leaves and tomatoes.

Cereals: Barley, generd purposeflour (maida), jowar, noodlesmade
from wheat flour, rice flakes (pressed rice, poha) and wheat
vermicdli.

Non-vegetarian food: Citd, hilsa, katla, magur, liver.
Drinks. Cow milk and curd.

Miscellaneous. Black pepper, cloves, cardamom, garam masda
(mixture of Indian spices).
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Foods - Low in Potassium

Fruits. Apple, blackberries, cherries, guava, oranges, ripe papaya,
pear, pinespple, rose apple (jambu fruit) and strawberries.

Vegetables: Bottle gourd(dudhi), broad beans (papdi), capsicum,
ridged gourd (turiya), cucumber, fenugreek leaves (methi), garlic,
lettuce, green peas, raw mango and pointed gourd (parvar), tinda
(tender).

Cereals: Rice, ravaand wheat semolina.

Pulses. Green.peas

Non-vegetarian food: Beef, lamb, pork, chicken and egg.
Drinks: Buffadomilk, coca-cola, fanta, lemonade, limejuicein water,
limea, rimzim and soda.

Miscellaneous: Dried ginger, honey, mint leaves, mustard, nutmeg
and vinegar.

Practical Tips to Reduce Potassium in Food

1.
2.
3.

Take onefruit per day, preferably with low potassum.

Take one cup of tea or coffee per day.

V egetableswith potass um shoul d be taken after reducing the amount
of potassum (as mentioned below).

Avoid coconut water, fruit juices and foods with high potassum
contents (as listed above).

Almog al food contains some potassium, so the key is to choose
food with alow potassum level, when possible,

Redtriction of potassum is necessary not only for predialyss CKD
patients, but is dso necessary even dfter initiating didyss.

How to reduce potassium content in vegetables?

Ped, and cut vegetablesin to small pieces.
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Wash them with lukewarm water and put them in alarge pot.

Fill the pot with hot water (the quantity of water must befour to five
timesthe volume of vegetables) and soak them for at least one hour.

After soaking the vegetables for 2 - 3 hours, rinse them three times
with warm water.

Subsequently bail the vegetableswith extrawater. discard the water.
cook the boiled vegetables as desired.

In this way you can reduce the amount of potassum in vegetables,
but not completely. So it is preferable to avoid high potassum
containing vegetables or take them in smdl quantity.

Asvitaminsarelog in cooked vegetables, vitamin supplementsshould
be taken as per the doctor’s advice.

Special tips for leaching potassium from potatoes
Dicing, dicing or grating potatoes into smaler pieces is important.
Maximize surface of the potatoes exposed to water by this method.

Thetemperature of thewater used to either soak or boil the potatoes
meakes the difference.

Using large amount of water to soak or boil potatoesis hepful.

6. Phosphorus Restriction in Diet
Why must CKD patient take low phosphorus diet?

Phosphorusisaminera essentid to keep bones strong and hedlthy.
Usudly extra phosphorus present in food is removed in urine and
thereby the blood phosphorus levels are maintained.

Norma vaue of phosphorusin blood is4.0 to 5.5 mg/dl.

In CKD patients the extra phosphorustaken in food is not excreted
in urine and so the blood level rises. This increased phosphorus
drains out cacium from the bones making them wesk.
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Increase in phosphorusleve canlead to many problemslikeitching,
weakness of muscles and bones, bone pains, bone giffness and
joint pain. The stiffness of bone resultsin increased susceptibility to
fracture.

consumption of which food with high phosphorus content
should be reduced or avoided?

Food containing high phosphorous are:
Milk and dairy products:. butter, cheese, chocolate, condensed milk,
icecream, milk shake, panesr.
Dry fruits: cashew nuts, amonds, pistachios, dry coconut, wanut.
Cold drinks: dark colas, Fanta, Mazza, Frooti, beer.
Carrot, colacasialeaves, corn, groundnut, fresh pess, sweset potato.
Anima protein: mest, chicken, fish and egg.

7. High Vitamin and Fibers Intake

CKD patients suffer from inadequate supply of vitamins during
predialyss period due to reduction of food intake, specia method of
cooking to remove excess potass um and poor appetite. Certainvitamins
— especidly water soluble vitamins B and C, folic acid etc — are logt
during didyss.

To compensate for inadequate intake or loss of these vitamins CKD
patients usudly need supplementation of water-soluble vitamins and
trace dements. High fiber intake is beneficia in CKD. So patients are
advised to teke more fresh vegetables and fruits rich in vitamin and
fibers.

Designing the Daily Food

For CKD patients daily food intake and water intake is planned and
charted out by the dietitian in accordance with the advice of the
nephrologist.
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Common principles for the diet plan are:

1.

Water and liquid food intake: Huid intake restriction must be as
per the doctor’s advice. Daily weight chart must be maintained.
Any improper gain in weight indicates increased fluid intake.

Carbohydrate: To ensure that the body gets adequate caories

aong with ceredlsand pul ses, the patient can take sugar or glucose
containing food, provided he/she is not diabetic.

Protein: Milk, cereds, pulses, eggs, chicken are the main source
of protein. Those patients of CKD who are yet not on diadlysisare
advised to curtall protein in diet. They are advised to take 0.8
grams per kilogram of body weight per day. Oncedidyssissarted,
patient needs high-protein diet (especidly the patients on peritonesl
didyss).

Avoid egting anima proteins such as meat, chicken and fish which
contain high protein, potass um and phosphorous. All animd protein
can be harmful to CKD patients.

Fat: Theamount of fat infood must be reduced but totd curtailing
of butter; gheeetc fromfood can bedangerous. Generdly soyabean
oil, groundnut oil is useful for the body but it is desrable to take
these dilsin limited quartity.

Salt: Most patients are advised to take low sdlt diet. Do not add
sdt a the table. Do not take food cooked with baking powder;
andif you takeit seethat it istaken in restricted amount. Avoid use
of sdt subdtitutes as they contain high amount of potassum.

Cereals: Riceor riceproductslikeflattened rice (poha), kurmura
(puffed rice) can be taken. To avoid monotony of taste one can
take various cereds like whest, rice, poha, sago, semolina, dl
purpose flour, cornflakes in rotation. Barley, bara, and corn can
be taken but inasmdl quantity.
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10.

11.

12.

13.

Pulses: Variousddsshould betaken in right quantitiesin rotation
so that the changein taste can makefood pdatable. Asdd isliquid,
the amount of fluid consumed with it must be taken into account. If
possible it is preferable to make dd thicker in consstency rather
than with more water. The amount of da must be taken as per the
doctor’ singtructions.

To reduce potassum from dals it is essentid thet after washing,
they must be soaked in hot water and the water discarded.
Subsequently boil them with water and discard extra water after
boiling. Theda, can now be cooked as per your taste. Asan dter-
native to da and rice, one can take khichadi or dosa.

Vegetable: Vegetableswith low potassum can beliberdly taken.
But vegetables with high potassum must be processed to remove

potassum before consumption. To improve taste lemon juice can
be added.

Fruits. Fruitswith low potassum content like apple, papaya, berry
can be taken but only once a day. On the day of dialyss patient

can take any one fruit. Fruit juice and coconut water must be
avoided.

Milk and milk products: 300 to 350 ml of ether milk or milk
productslike kheer, ice cream, curd, maththa can betaken. Again,
to avoid the extraliquid, limit the volume of these products.

Cold drinks: Peps, Fanta, Frooti must be avoided. Do not take
fruit juice or coconut water.

Dry fruits. Dry fruits, groundnut, sesame seeds, fresh or dry
coconut must be avoided.
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Acutekidney failure(injury): A condition in which thereis sudden or
rapid loss of kidney functions. This type of kidney damage is temporary
and usually reversible.

Anemia: It isamedicd condition in which hemoglobin is reduced in
blood. Anemia leads to weakness, fatigue and shortness of breath on
exertion. Anemia is common in CKD and occurs due to decreased
erythropoietin production by kidney.

Automated peritoneal dialysis (APD): See CCPD.

Arteriovenous fistula (AV Fistula): It means creating connection
between artery and vein surgicaly, usudly in the forearm. In AV fistula
large amount of blood with high pressure enters into the vein causing
dilatation of the vein. The enlarged dilated veins allow easy repeated
needleinsertion required for hemodialysis. AV fistulaisthe most common
and the best method of vascular access for long term hemodialysis.

Artificial kidney: Seedidyzer.

Benign prostatic hypertrophy (BPH): It is common for the prostate
gland to become enlarged as aman ages. BPH isanon-cancerous progtatic
enlargement in elderly males which compresses the urethra, blocks urine
stream and causes problems in urination.

Blood pressure: It istheforce exerted by circulating blood onthewalls
of blood vessels as the heart pumps out blood. Blood pressure is one of
the principal vital signs and its measurement consists of two numbers.
The first number indicates systolic blood pressure which measures the
maximum pressure exerted when heart contracts. The second number
indicates diastolic pressure, a measurement taken between beats, when
heart is at rest.
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Brain death: “Brain Death” isasevere and permanent damageto brain
which does not revive with any medica or surgica trestment. In “Brain
Death” dead body’s respiration and blood circulation are artificialy
maintained.

Cadaveric kidney transplantation: See deceased kidney
transplantation.

Calcium: The most abundant minera in the body, essential for the
devel opment and maintenance of strong bones and teeth. Milk and milk
products like yogurt and cheese are rich natura sources of calcium.

Catheter for hemodialysis: It is along, flexible hollow tube with two
lumens. Blood is withdrawn from one lumen, enters the dialyss circuit
for purification, and isreturned to the body via the other lumen. Insertion
of double lumen catheter is the most common and effective method for
emergency and temporary hemodialysis.

Continuous ambulatory peritoneal dialysis (CAPD): CAPD is a
form of dialysis which can be carried out by a person at home without
the use of amachine. Inthistype of diaysis, fluid isexchanged at regular
intervals throughout, i.e. 24-hour a day, seven days a week.

Continuouscycling peritoneal dialysis(CCPD): CCPD or Automated
peritoned diadyss(APD) isaform of continuous peritonedl diaysiscarried
out at home every day with an automated cycler machine. In CCPD, a
machine performs fluid exchanges while the patient is Segping at night.
In this process the machine automaticdly fills and drains the didysis
solution from the abdomen.

Creatinineand urea: Theseare breakdown or waste products of protein
metabolism. These substances are removed by kidneys. The usual level
of serum creatinine is 0.8 to 1.4 mg% and that of ureais 2 to 4 mg%. In
kidney failure the level of ureaand creatinine in blood rises.

Chronic kidney disease (CKD): Gradua progressive and irreversible
loss of kidney function over several months to years is caled chronic
kidney disease. In this non- curable disease, kidney function reduces
dowly and continuoudly. After along period it reduces to a stage where
the kidney stops working amost completely. This advanced and life
threatening stage of the disease is called End Stage Kidney Disease —
ESKD.
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Cystoscopy: A diagnostic procedurein which the doctor looks inside
the bladder and the urethrausing a thin, lighted instrument called a
cystoscope.

Deceased (cadaveric) kidney transplantation: It is an operation in
which a healthy kidney donated by a person with brain death is
transplanted in a patient of chronic kidney disease.

Diabetic kidney disease (nephropathy): Long-standing diabetes causes
damageto small blood vessals of the kidney. Thisdamageinitialy causes
loss of proteinin urine. Subsequently it causes hypertension, swelling and
then gradua and progressive damage to the kidney. Finaly, progressive
deterioration leads to severe kidney failure (End stage kidney disease).
This diabetesinduced kidney problem isknown as digbetic kidney disease.
Diabetic kidney disease is the most common cause of chronic kidney
disease, accounting for 40-45 percent of new cases of CKD.

Dialysis: Itisan artificia process by which waste products and unwanted
water is removed from the body in patients with kidney failure.

Dialyzer: An artificia kidney that filters blood and removes wastes and
extrawater from the body in the process of hemodialysis.

Diuretics: Drug that increases the production of urine and increases
excretion of water in the form of urine which helpsto “lose water” from
body. Diuretics are also called “Water pills’.

Dry weight: It isthe weight of aperson after al excessfluid isremoved
by didyss.
Dwell time: During peritoned didysis, the period for which PD fluid

remains in the abdomen is cdled the dwell time. During dwell time the
process of purification takes place.

eGFR: The eGFR (estimated Glomerular Filtration Rate) is a number
which is caculated from blood credtinine level and other information.
e€GFR measures how wdl kidneys are working and its normal valueis 90
or more. The eGFR test isuseful for the diagnosis, grading of stages and
monitoring the progression of CKD.

Freel!! 200 Paged Kidney Book in 10 + Languages

Glossary 215.

Electrolytes: There are many minerals like sodium, potassium, calcium
in the blood stream that regulate important function of the body. These
chemicals are caled electrolytes. As the kidney keeps the electrolyte
concentrations constant in blood, in patients with kidney diseases, blood
is tested to check electrolyte levels.

Endstagekidney disease (ESK D): Advanced stage of chronic kidney
disease (Stage 5 CKD) is known as endstage kidney disease (ESKD) or
end stage rend disease (ESRD). At this stage of CKD thereis complete
or almost compl ete failure of the kidneys. ESKD patients need treatment,
such as didysis or transplantation to lead afairly normal life.

Erythropoietin (EPO): It is a hormone produced by the kidneys that
promotes the formation of red blood cdlls by the bone marrow. If the
kidneys are damaged, they are not able to produce enough erythropoietin
resulting in decrease in the formation of red blood cells which leads to
anemia. Erythropoietin is available as an injectable medication for the
treatment of anemia due to kidney failure.

Exchange: It means one complete cycle of peritonea diadyss, consst-
ing of three stages. Thefirg stageisinflow of didyssfluidin the abdomen.
In the second stage, the fluid remains in the abdomen for severa hours
alowing excess fluid and toxins to move from the blood to the didysis
fluid (also caled dwell). The third stage is outflow of the didysis fluid.

Extracorporeal shock wave lithotripsy (ESWL): It is a moddity in
which highly concentrated shock waves produced by lithotriptor machine
break up urinary stones. The stones break down into small particles and
are easily passed through the urinary tract in urine. ESWL is effective
and widely used treatment modality for kidney stones.

Fistula: See arteriovenous fistula

Graft: A typeof accessfor long term hemodialysis. Graft isashort piece
of synthetic soft tube which joinsavein and an artery inthearm. Needles
areinserted in this graft during hemodiays's treatment.

Hemodialysis: Most popular modality to treat kidney failure. In
hemodialyss blood is purified with the help of diaysis machine and an
artificid kidney (didyzer).
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Hemoglobin: It is a protein molecule in red blood cells that
carries oxygen from the lungs to the body tissues and returns carbon
dioxide from the tissues to the lungs. Hemoglobin is measured by blood
test and its reduced value is referred as anemia.

Hyperkalemia: Norma serum potassium levels are between 3.5 and
5.0 mEg/L. Hyperkalemiais acondition characterized by elevated levels
of potassium in the blood. Hyperkalemiaiscommon in kidney failure, can
be life threatening, and requires urgent medical treatment.

Hypertension: It isthe term used to describe high blood pressure.

Immunosuppressant Drug: Medications which suppress (decrease)
the body’s immune system and prevent the body from rejecting a
transplanted organ.

Intravenous urogram (IVU): Itisaninvestigation where series of x-
raysof urinary system are taken after injecting an intravenous iodine
containing dye. This test gives information about function of kidney and
structure of urinary tract.

Kidney biopsy: A procedureto get asmall piece of kidney tissue with
aneedle so that it can be examined under a microscope for the diagnosis
of the disease.

Kidney failure: Conditioninwhich deteriorationin kidney function leading
to inadequate filtration of toxins and waste products from the blood. It is
characterized by increase in urea and creatinine levelsin blood.

Microalbuminuria: Refers to the appearance of small but abnormal
amountsof dbumininurine. Itspresenceindicatesearly onset of diabetic
kidney disease.

Micturating cystour ethrogram: See voiding cystourtehrogram.

Nephron: The functiona unit of the kidney responsible for the actua
purification and filtration of the blood. Each kidney contains about one
million nephrons.

Nephrologist: A physician specidized in kidney diseases.

Freel!! 200 Paged Kidney Book in 10 + Languages

Glossary 217.

Nephrotic syndrome: Kidney problem which is seen more frequently
in children characterized by loss of protein in urine (more than 3.5 grams
per day), low blood protein levels, high cholesterol levels, and swelling.

Paired kidney transplantation: Many patients with endstage kidney
disease have healthy and willing potentia kidney donors but the problem
is blood group or cross match incompatibility. Paired kidney donation is
the strategy which alows the exchange of living donor kidneys between
two incompatible donor/recipient pairs to create two compatible pairs.

Peritoneal dialysis: It is an effective treatment moddity for kidney
falure. Inthisprocess of purification, didysisfluid isintroduced into the
abdominal cavity through a special catheter. This fluid removes waste
products and extrawater from the blood. Fluid isremoved from abdomen
after avariable period of time, and discarded.

Peritonitis: It isan infection insde the abdomind cavity. Peritonitisisa
common complication of peritoned dialysisand can belifethreatening, if
not treated.

Phosphor us: Phosphorus is the second most-abundant mineral found in
the body, next only to calcium. It works with calcium to build strong
bones and teeth. Meats, nuts, milk, eggs, cereals are phosphorus rich
foods.

Polycystic kidney disease (PKD): PKD isthe most common genetic
disorder of the kidney, characterized by the growth of numerous cysts
(fluid sacs) inthe kidneys. It isthe fourth leading cause of chronic kidney
disease.

Potassium: It isavery important minera in the body needed for proper
function of nerves, heart and muscles. Fresh fruit, fruit juices, coconut
water and dry fruits are rich source of potassium.

Pre-emptivekidney transplantation: Kidney transplantationisusualy
carried out after a variable period of dialysis therapy. A kidney
transplant done before the initiation of maintenance diaysis is a pre-
emptive kidney transplant.
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Proteins: They are one of the three main classes of food which build,
repair and maintain body tissues. Pulses, milk, eggs and animal foods are
rich sources of protein.

Proteinuria: Presence of abnormally high levels of protein in urine.

Rejection: The processin which the body recognizesthat atransplanted
organ is not its own and tries to destroy it.

Semiper meable membrane: A membranethat selectively alowscertain
dissolved substances and fluid to pass through, while holding back the
others. Membrane is a thin natural tissue or artificial material.

Sodium: A minera in the body which regulates blood pressure and blood
volume. The most common form of sodium in food is sodium chloride,
which istable salt.

Trans-urethral Resection of the Prostate (TURP): It is the most
common and standard treatment of benign prostatic hyperplasia (BPH)
performed by urologists. In thisminimally-invasive surgical trestment, an
instrument called cystoscopeis passed through the urethraand the prostate
gland blocking the urine flow is removed.

Ultrasound: It is a painlessdiagnostic test that uses high frequency
sound waves to create an image of the organs or structures inside the
body. Ultrasound isasimple, useful and safetest which providesvauable
information such as the size of kidney, obstruction to urine flow, and the
presence of cyst, stone and tumors.

Urologist: A surgeon specialized in kidney diseases.

Vesicoureteral reflux (VUR): It is a condition with an abnormal
backward flow (reflux) of urine from the bladder toward the ureters and
possibly up to the kidneys. This is an anatomic and functional disorder
which can happen either on one or both sides. VUR isthe major cause of
urinary tract infection, high blood pressure and kidney failurein children.

Voiding cystourethrogram: A procedure used to outline the anatomy
of the lower urinary tract (bladder and urethra) by catheterizing a patient
and introducing solution (dye) which can be seen on X-ray films. The
patient is asked to void urine and X-rays are taken
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ACE
ADPKD
AGN
AKI
APD
ARB
ARF
AV Figtula :
BP
BPH
BUN
CAPD
CCPD
CKD
CRF
DKD
DM
DMSA
eGFR
EPO
ESKD
ESRD
ESWL
GFR
HD
IDDM

Abbreviations
Angiotensin Converting Enzyme

: Autosomal Dominant Polycystic Kidney Disease
. Acute Glomerulonephritis

. Acute Kidney Injury

. Automated Peritoned Dialysis

: Angiotensin Receptor Blockers

. Acute Rend Failure

Arterio Venous Fistula

. Blood Pressure

. Benign Prostatic Hypertrophy

. Blood Urea Nitrogen

. Continuous Ambulatory Peritoned Diaysis
. Continuous Cycling Peritoned Didyss
. Chronic Kidney Disease

. Chronic Rend Failure

. Diabetic Kidney Disease

. Diabetes Mdllitus

:  Dimercaptosuccinic Acid

: Estimated Glomerular Filtration Rate

. Erythropoietin

: End Stage Kidney Disease

: End Stage Rena Disease

. Extracorporea Shock Wave Lithotripsy
. Glomerular Filtration Rate

: Hemodidyss

. Insulin Dependent Diabetes Méellitus
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N)Y . Interna Jugular Vein _ _
IPD . Intermittent Peritonesl Didlysis Common Blood Tests for Kidney Patients
IVU/IVP : Intravenous Urography/Pyelography
MA : Microdbuminuria Commonly used laboratory blood tests for kidney patients and their reference
MCU . Micturating Cysto Urethrogram ranges are summarized below.
MRI : Magnetic Resonance Imaging Test Conventional | Conversion Sl units
NIDDM  : Non-Insulin Dependent Diabetes units factor
NSAID . Non-Steroidal Anti-Inflammatory Drug Blood Tests for Kidney Function
PCNL : Percutanous Nephrolitomy Blood urea nitrogen 8- 20 mg/di 0.36 2.9-7.1mmol/L
PD : Peritoneal Didys's Cregtinine Male 0.7- 1.3 mg/dl 884 68 - 118 memd/L
PKD . Polycystic Kidney Disease Femade 0.6-1.2mg/dl 88.4 50 - 100 memd/L
PSA . Prostate Specific Antigen eGFR 90 - 120 ml/min - -
PUV . Posterior Urethral Valves Blood Tests for Anemia
RBC . Red Blood Cells Hemoglobin Mae | 135-17.0gadl 10 136- 175 glL
RRT . Renal Replacement Therapy Femde |12.0-155g/dl 10 120- 155 g/L
B : Tuberculosis Hematocrit Male 41-53% 0.01 041-053
TIBC  : Tota Iron Binding Capacity Femde | 36- 4% 00L | 03%-048
TURP : Trans Urethral Resection of Prostrate Ifon totd 50- 175 megd 018 9 - 31 memol/L
UTI . Urinary Tract Infection 'I[;c;;l-m nding capacity | 240 - 450 mcg/dl 0.18 45 - 82 mcmol/L
VCUG - Voiding Cysto Urethrogram

Transferrin 190 - 375 mg/d| 0.01 19-375 gL
VUR . Vesicoureteral Reflux
WBC . White Blood Cdls Transferrin saturation | 20- 50 % -- --

Ferritin - Male 16 - 300 ng/ml 225 36 - 675 pmol/L

Femde 10 - 200 ng/ml 225 22.5 - 450 pmol/L
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Test

Conventional
units

Conversion
factor

Sl units

Blood Tests for Electrolytes and Metabolic Bone Diseases

Index

Sodium (Na) 135- 145 mEg/L 10 135 - 145 mmol/L
Potassium (K) 35-50mEgL 10 3.5-5.0mmol/L
Chloride (Cl) 101 - 112 mEg/L 1 101- 112 mmoal/L
Calcium ionized 4.4 - 5.2 mg/dL 0.25 1.10- 1.30 mmol/L
Calcium total 8.5-10.5 mg/d| 0.25 2.2-2.8mmol/L
Phosphorusinorganic | 2.5-4.5mg/dl 0.32 0.8 - 1.45 mmol/L
Magnesium 1.8-3mg/d 041 0.75- 1.25 mmol/L
Bicarbonate 22 - 28 mEg/L 1 22 - 28 mmoal/L
Uricacid Male 24-7.4mg/d 59.48 140 - 440 mcmol/L
Femde 1.4-58mg/d 59.48 80 - 350 mcmol/L
PTH 11 - 54 pg/ml 011 1.2- 5.7 pmol/L
Blood Tests for General Health
Protein Total 6.0-8.0g/dl 10 60-80g/L
Albumin 34-47gdl 10 34-47glL
Cholesterol total 100 - 220 mg/dl 0.03 3.0- 6.5 mmol/L
Blood sugar fasting 60 - 110 mg/dl 0.055 3.3- 6.1 mmol/L
Blood Tests for Liver Function
Bilirubin Total 0.1-1.2mg/dl 171 2- 21 mcmol/L
Direct 0.1- 0.5 mg/dl 17.1 <8 mcmol/L
Indirect 0.1- 0.7 mg/dl 17.1 <12 mcmol/L
Alaninetransaminase |7 - 56 unit/L 0.02 0.14 - 1.12 mckat/L
(SGPT)
Aspartate transaminase | 0 - 35 units/L 0.02 0- 0.58 mckat/L
(SGOT)
Alkaline phosphatase | 41- 133 units/L 0.02 0.7 - 2.2 mckat/L
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Chronic kidney disease 19, 35 - 36,
42-58

Chronic kidney disease (Cont...)
anemia 46, 58
basic understanding 42
causes 43
complications 47
diagnosis 48 - 49
eGFR 49
hemoglobin 48
serum cresatinine 25, 48
ultrasound 49
urinetest 48
dialysis 59 - 79
diet 195 - 211 (seedso dietin
CKD)
high blood pressure 46, 56 - 57
medical management 51 - 58
staging 44
symptoms 44, 47
treatment 51 - 58
goals 52
nine-step action plan 53
strategiesin different stages 52
when to contact doctor 50
Continuous ambulatory peritoneal
didysis74- 79
advantages 78
complications 77
disadvantages 78
problems 76
process 74
when to contact doctor 79
Continuous cycling peritoneal
dialysis-76
Cregtinine 05, 13, 25, 48
Deceased kidney transplantation
93-98
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Index 225.

Diabetic kidney disease 99 - 108
diagnosis 102
macroalbuminuria 102 - 106
microalbuminuria 102 - 106
prevention 106
risk factors 100
treatment 107
urinetests 102 - 106
when to contact doctor 108
when to suspect 101

Diabetic nephropathy 99

Dialysate 68 - 69

Diadysis 20, 26,5979
catheter 62
dietary restrictions 61
dry weight 61
functions 59
indications 40, 59
selection of modality 60
types 60

Diadyzer 67

Dietin CKD 195- 211
calorieintake 197
designing daily food 209
fluid intake 197

tipsto reduce 199

goals 195

method to measure 200
phosphorus restriction 208
potassium 204
potassium classification 205
potassium restriction 204
potassium tips to reduce 207
principles 196
protein restriction 196
salt restriction 201
sodium 201

food high in 202

Dietin CKD (Cort...)
sodium (Cont...)
restriction 201
tips to reduce 202
vitamin and fibers 209
Diuretics 107
Drugsand kidney 157 - 161
Dry weight 61
eGFR 49
End stage kidney disease
36,42, 80
Erythropoietin 06, 57
Graft 66
Hemodidysis 59 - 72
advantages 70
blood access 62 - 66

arteriovenous (AV) fistulas 63
central venous catheters 62

graft 66
disadvantages 71
machine 66
method 61
process 67
when to contact doctor 72
Hemoglobin 13, 48
Hypertension in kidney diseases
09, 31, 46
Immunosuppressant drugs 89
Intravenous urography (IVU) 14
Kidney biopsy 15-17
Kidney disease
anemia 10, 46, 58
diagnosis 11- 17
blood tests 13
kidney biopsy 15- 17
radiological tests 14 - 15
urinetests 12 - 13
hypertension 09, 56 - 57
precautions 28 - 34
inCKD 32
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Kidney disease (Cont...)
precautions (Cont...)
in diabetic patients 30
in healthy person 28

in hypertensive patients 31

inPKD 32
in solitary kidney 34
in stone diseases 33

in urinary tract infection 32

prevention 28 - 32
risk factors 11
swelling 09
symptoms 09

Kidney falure 18, 20, 24, 35- 36

acute 37 - 41
chronic 42 - 58
Kidney function5-7
Kidney stone 22, 33, 127 - 142
conservative treatment 137
diagnosis 131
fluid intake 133
lithotripsy (ESWL) 139
open surgery 141
PCNL 140
prevention 132
risk factors 129
salt restriction 134
surgical treatment 138
symptoms 129
treatment 137
types 128
ureteroscopy (URS) 141
Kidney structure 3
Kidney transplantation 80 — 98
advantages of 81
cadaveric 93
contraindications 82
deceased 93 - 98
disadvantages 82
kidney donor 83

Kidney transplantation (Cont...)
paired kidney donation 84 - 85
post transplant care 87 - 93
post transplant complication 87
pre-emptive transplantation 85
rejection 82
transplant surgery 86 - 87

Lithotripsy (ESWL) 139

Macroal buminuria 30, 102, 105 - 106

Microabuminuria 12, 30, 102 - 106

Micturating cystourethrogram

15, 179-180

Minimal change disease 163

Nephrologist 18,

Nephrotic syndrome 21, 162 - 176
diagnosis 164
prognosis 175
symptoms 163 - 164
treatment 167 - 174
when to contact doctor 176

PD fluid 75

Percutaneous nephrolithotomy 140

Peritoneal dialysis 60,73 - 79
CAPD 74-79
CCPD 76
IPD 73
types 73

Polycystic kidney disease 109 - 114
diagnosis 111
prevention 112
symptoms 110
treatment 113- 114
contact doctor 114

Posterior urethral valve (PUV)

182-184

Prevention of kidney diseases

28-34.
Prostate cancer 147
Prostate specific antigen (PSA) 146
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Rejection of kidney 88 -89
Singlekidney 115-118
causes 115
precautions 117
when to contact doctor 118
Transurethral resection of prostate
151-153
Ultrasound of kidney 14,49
Urea 05,13
Urinary stone disease (See kidney
stone)
Urinary tract infection 21, 119 - 126
causes 120
investigations 121 - 123
prevention 123 - 124
symptoms 119 - 120
treatment 124 - 125
Urinary tract infectionin children
177-188
diagnosis 178 - 180
predisposing factors 177 - 178
prevention 180 - 181
symptoms 178
trestment 181 - 182
VCUG (MCU) 179
when to contact doctor 188
Urine culture and sensitivity test
13,122,179
Urine formation 07 - 08
Urologist 18
Vesicoureterd reflux (VUR)
21,184-188
diagnosis 186
trestment 187 - 188
Voiding cystourethrogram (VCUG)
-15,179- 180
X-ray abdomen 14
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