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Do you know?

* There is an alarming rise in the number of patients with
kidney failure.
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» The treatment cost of end stage kidney disease is .
more than that of heart surgery. " » ' ¢

*» Knowing and understanding more about kidney
diseases will enable you to better cope with this
common ailment and can also avert untoward
complications.

Highlights of the Book

Easy to read — aimed to provide up-to-date practical
information about kidney diseases.

Simple guidelines which everyone must know to keep
the kidneys healthy.

Simple tips on how to recognize warning signs of early
kidney disease, thereby allowing for prompt diagnosis
and treatment.

Practical and detailed treatment advice for patients
diagnosed to have chronic kidney disease (CKD),
which could potentially delay the need for initiation of
dialysis or kidney transplantation.

Detailed explanation of dietary selections and
restrictions for patients with various stages of kidney
disease.
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Prefaceto Second Edition

Inwriting thefirst edition of "SaveYour Kidneys," Dr. Sanjay Pandya
sought to write'abook that would provide basic understanding and
guidelinesto prevent common kidney diseases.' Contrary to common
nephrology texts, thisbook isprimarily geared towardsthelayman.

Thissecond edition isthe collaborativeresult of thework of physicians
withinterestin further empowering our patientsand their familieswith
knowledge pertaining to variousissues pertai ning to kidney diseases. It
isdivided into two parts. Thefirst part dealswith'Basic Information
about the Kidneys," which alowsthe reader to becomefamiliar with
thenormal structureand function of thekidneysand dsointroducesthe
useof severd technicd terms. Thesecond part deal swith more specific
kidney ailments, e.g., acute kidney injury, chronic kidney disease,
diabetes, diaysisand kidney transplantation, etc.

Thelast chapter whichisthework of Dr. Pandyahimself talks about
'‘Diet in Chronic Kidney Disease.' It must be noted that the
recommendationsmay not necessarily begenerdizabletoall populaions
because of various unique cultura and ethnic differences.

Thereisalso aGlossary and Abbreviation List that the readers may
find very useful asthey read through thetext.

Congstent throughout the book, istheuse of vernacular that isfamiliar
to lay people. We believe that this is important in bridging the
communi cation gaps between patientsand their care providersthat can
sometimes be brought about by medical jargon.

| am particularly thankful to Dr. Pandyaand Dr. Vacchargani for giving
methe opportunity to contributeto thisedition. | am a so thankful to my
colleaguesDrs. Cordie Therese Dioquino-Dimacdli, ElizabethAngdica

Free!ll Kidney Website in 20 + Languages

Lapid-Roasa, and FilipinaCevall os Schnabel for their contributionsin
thearduoustask of editing thisbook.

"Think likeawise man but communicateinthelanguageof the people.”
-WilliamButler Yeeats

EDGARYV.LERMA MD, FACP, FASN, FAHA, FASH, FNLA, FNKF
Clinica Professor of Medicine

Section of Nephrology

University of lllinoisat Chicago Collegeof Medicine
Associatesin Nephrology, SC

Chicago, IL
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Prefaceto First Edition
Let UsPrevent Kidney Diseases...

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

Inthelast few decadesthere hasbeen adramatic and dlarmingincrease
intheincidenceof kidney diseases. Chronickidney diseaseiscommon
and incurable. Awareness of the causes, symptomsand measuresfor
prevention of these kidney ailmentsis the best way to counter this
disturbing increase. Thisbook isour humble attempt to providethat
sgnificant informationto alaymanin smplewords.

Early diagnosisand treatment of thisdiseaseisbeneficia asit provides
long term benefits at low cost. Due to lack of awareness, very few
peopl erecognizesignsand symptomsindicating apossibility of kidney
disease, resulting in hazardousdeay in early diagnosis. Treatment of
advanced stage of chronic kidney disease such asdialysisand kidney
trangplantation isprohibitively expensiveand in acountry likeIndia
only lessthan 10% of patientscan afford it. Henceearly diagnosisand
treatment remains the only and the most feasible option to decrease
escalating cases of chronic kidney diseasein our country.

When diagnosisrevealsthat apersonissufferingfrom kidney disease,
thepatient and hisfamily naturaly becomeserioudy worried. Thekidney
patients and their family memberswish to know everything about the
disease. But it isnot possiblefor thetreating doctor to providealarge
volume of detailed information. We hopethat thisbook will provide
that missing link between the patient and thedoctor. Anyway, it israther
hel pful to have aninformative book to read at aconvenient timeand
refer toit asoften asrequired. It providesall basic information about
symptoms, diagnosis, prevention and treatment of different kidney
diseasesin ampleand easy language. Detail sof selection and precautions
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in dietary recommendations for different kidney diseases are also

included here. We need to emphatically and unequivocally state here
that the information given in this book is not medical advice; itis

for informationd purposesonly. Self medication or dietary modification
by reading the book, without the advice of thedoctor can be dangerous
andismost certainly not recommended here.

Thiskidney guidewill beuseful not only to thekidney patientsand their
family but dsoto thoseat therisk of devel oping kidney disease. And,
indeed, it will dso beof educationd importancefor dl thoseindividuals
whovaueawareness. Medica students, doctors, paramedicasaresure
tofind thisbook ahandy referenceguide.

We are thankful to Dr Gaurang and Dr. Susmita Dave,
Mr. Ayaazkhan Babi and NehaBabi for their va uable suggestionsand
hel p to makethiskidney guide easy to read and very clear to understand.
Wetakegreat delight in making aspecia mention of our dear children
Ishaand Rohan who enthusiastically shared our senseof fulfillment and
happiness in the preparation of “Save Your Kidney”

| hopethereaderswill find thisbook useful andinformative. Sugestions
to further improvethisbook arealwayswe come.

Wishingyoual sound hedth,
Dr. Sanjay Pandya

Priti Pandya
Rakot, India

Visit: www.KidneyEducation.com
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earned hisDoctor of Medicine(Internd Medicine)
from M. P. Shah Medica College, Jamnagar
(Gujarat) in 1986 and DNB Nephrology from the
Institute of Kidney Disease and Research Center,
Ahmedabad in 1989. From 1990 onwardsheis
practicing as Nephrologist at Rajkot (Gujarat),
India

Dr. Pandyaisactively involved in kidney disease education. Kidney
book for patientsin English, Hindi, Gujarati and Kutchi languagesis
authored by him.

“Kidney Education Foundation” has been formed by Dr. Pandya with
themission to spread awarenessamongst alarge number of peoplefor
prevention and care of kidney disease.

With thehelp of ateam of dedicated nephrol ogistsfrom different parts
of theworld, educationa booksfor kidney patients have been prepared
inmorethan 20 languages.

In order to help maximum number of people and kidney patientsin
different partsof theworld, www.KidneyEducation.com website has
been launched by Dr. Pandyaand histeam. Thiswebsite permitsfree
download of 230 paged kidney booksin morethan 201anguages. This
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hitsinthefirst 60 months.
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How to use the book?

Thisbook isinto two parts

Part 1:

Basic details about kidney and prevention of kidney diseases are
narrated. Each and every individual isadvised to read thispart of the
book. Theinformation provided can makeadifference, asit prepares
alay manfor 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,
diagnosis, prevention and treatment isdiscussed.

Diseases damaging kidney (e.g. diabetes, high blood pressure,
polycystic kidney diseaseetc.) and precautionsto prevent it. Other
useful informationisaso 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.
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Part 1

Basic | nfor mation about Kidney

- Sructure and function 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

Thekidneysare amazing organsthat play amajor rolein keeping our
body clean and healthy by flushing out unwanted wastes and toxic
materials. Though their primary functionisto removetoxinsfromthe
body, itisnot their only function. Thekidneysa so play acrucid rolein
regul ating blood pressure, the volume of fluid and electrolytesin the
body. Although most of usareborn with two kidneys, just one suffices
to effectively carry out al important tasks.

Inrecent years, there has been adisturbing increasein the number of
patients suffering from diabetes and hypertension that hasled to a
noticeableincreaseinthe number of patients suffering from chronic
kidney disease. Thiscallsfor better awareness and understanding of
kidney diseases, their prevention and early treatment. Hopefully this
book will addressit amsto help the patient to understand kidney rel ated
diseases provides answersto frequently asked questionsand be better
prepared to deal with them.

Theinitia part of thebook introducesreadersto thekidney, itsavital
rolesinthe human body, and suggests measuresfor prevention of kidney
related diseases. Thebook deal swith causes, symptomsand diagnosis
of the dreaded disease, and al so informs the readers about various
treatment optionsthat areavailable. In addition, amajor portion of the
book isdevoted especialy to matters concerning kidney patientsand
their families, asthe authors deem thisimportant part of patient care
with kidney disease.

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

A specia chapter focuses on careto betaken during early stages of
chronic kidney diseases and how to attempt to, slow down the
progression of kidney diseaseto thepoint of requiring didysisand even
transplantation. Detailed useful information about dialysis, kidney
transplantation and cadaver transplantation isa so given separately.
To makethebook amorecompleteguidefor kidney patients, it include
information about common kidney problems (other than kidney failure);
mythsand factsabout kidney diseases; golden rulesto avoid and prevent
kidney diseases; tipsabout common drugs used by kidney patientsand
much, more.

Sincedietisavery important areaof concernand confusionfor patients
of chronickidney disease (CKD), aseparate chapter isdevoted tothis
subject matter. It advises patientson precautionsto betaken aswell as
selection of proper and adequatediet. Theglossary at theend, explains
all abbreviationsand technical terms used throughout the book.

Disclaimer: Information provided in this kidney guide is for
educational purpose only. Please do not indulge in any self
diagnosisor treatment on thebasisof theknowledge 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

The kidneys are among the most vital organs of the human body.
Malfunction of the kidneys can lead to seriousillness or even death.
Each kidney hasavery complex structure and function.

They havetwo important functions namely: to flush out harmful and
toxic waste productsand to maintain bal ance of water, fluids, minerals
and chemicalsi.e,, eectrolytes such assodium, potassium, etc.

Structure of the Kidney

Thekidney produce urineby removing toxic waste productsand excess
water from the body. Urineformed in each kidney passesthrough the
ureter, flowsinto bladder before finally being excreted through the
urethra

M ost people (malesand femal es) havetwo kidneys.

Thekidneysarelocated at upper and back side of the abdomen, on
ether sdeof thespine (seediagram). They are protected from damage
by thelower ribs.

Thekidneysliedeep ins de the abdomen so normally one cannot
fed them.

Thekidneysareapair of bean shaped organs. In adults, akidneyis
about 10 cmlong, 6 cmwideand 4 cm thick. Each kidney weighs
approximately 150-170 grams.

Urineformed in thekidneysflow downto urinary bladder and then
through the ureters. Each ureter isabout 25 cm long and isahollow
tube- like structure made up of special muscles.

Theurinary bladder isahollow organ madeup of muscles, whichlie
inthelower and anterior part of the abdomen. It actsasareservoir
of urine.

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

Visit: www.KidneyEducation.com



4. Save Your Kidneys

L ocation of Kidneysand Urinary System

Kidney

- Theadult urinary bladder hold about 400-500 ml of urine; when
filled to near capacity, aperson feelsthe urgeto passurine.

Theurinein the bladder isexcreted through the urethraduring the
processof urination. Infemales, theurethraisrelatively short, while
itismuchlongerinmales.

Why are the kidneys essential for living?
We consume different kindsand quantitiesand kind of food every
day.
The quantity of water, salts, and acidsin our body aso variesevery
day.
The continuous process of converting food into energy produces
harmful toxicmaterids.

Thesefactorslead to changesintheamount of fluid, eectrolytesand
acidsinthebody. The accumulation of unwanted toxic materials
can belifethreatening.

Each kidney carries out the essentid job of flushing out harmful and
Free!ll Kidney Website in 20 + Languages
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toxic by-products. At the sametime, they so regulateand maintain
theright balanceand levelsof water, acidsand el ectrolytes.

What are the functions of the kidney?

Functionsof theKidney Theprimary function of

. Removd of wagte the kidney isto make

products urine and purify the

- Removal of excess blood. Each kidney

flud _ removes waste

' mccgr;merdsmd mate.rials, gnd other

. Control of blood chemicdswhicharenot

pressure required by the body.

- RBC production Important functions of

- Tomantainhedthy the kidney are
bones described below.

1. Removal of waste products

Purification of blood by remova of waste productsisthemost important
function of thekidney.

Thefood that we consume contains protein. Proteinis necessary for
thegrowth and repair of thebody. But asproteinisutilized by thebody
it produceswaste products. Accumulation and retention of thesewaste
productsissimilar to retaining poisoninside the body. Each kidney
filtersblood, and toxic waste productswhich areeventudly excreted in
theurine.

Creatinineand ureaaretwo important waste products, that can easily
be measured in the blood. Their “values” in blood tests reflects the
function of thekidney. When both the kidneysfail, value of creatinine
and ureawill behighinblood test.

2. Removal of excess fluid

The second most important function of thekidney istheregulation of

Visit: www.KidneyEducation.com



6. Save Your Kidneys

Formation of
Urine

Kidneys receive
1200 ml per min or
1700 litres/day of

blood for filtration
N

Glomerulus form
125 ml/min or
180 liter/ day

Urine
N

Tubules reabsorb
99% (178 liters)
of fluid

v

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

minerals

fluid balance by excreting excess amount of
water as urine while retaining the necessary
amount of water inthebody, that isessentia for
living.

When thekidneys, fail they losethe ability of
removing thisexcessamount of water. Excess
water inthebody |eadsto swelling.

3. Balance minerals and chemicals

The kidneys play another important role of
regulating mineradsand chemicaslikesodium,
potassium, hydrogen, calcium, phosphorus,
magnesium and bicarbonate and maintains
normal composition of body fluid.

Changes inthe sodium level can affect person’s
mentd state, whilechangesinthepotassum|leve
can haveserious adverse effectsontherhythm
of theheart aswd| asfunctioning of themuscles.
Maintenance of normd level of thecaciumand
phosphorusisessential for healthy bonesand
teeth.

4. Control of blood pressure

Thekidneysproducedifferent hormones(renin,
angiotensin, aldosterone, prostaglandin etc)

which help regulatewater and salt inthe body, which playsvitd rolesin
the maintenance of good blood pressure control. Disturbances in
hormone production and regulation of salt and water in apatient with
kidney failurecanlead to high blood pressure.

5. Red blood cells production

Erythropoietinisanother hormoneproduced inthekidneys, it playsan
important rolein the production of red blood cells(RBC). During kidney
failure, production of erythropoietinisdecreased, whichinturnleadsto
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decreased production of RBC resulting in low hemoglobin (anemia).

Thisisthereason why in patientswith kidney failure, the hemoglobin
count does not improve despite supplementation withiron and vitamin
preparations.

6. To maintain healthy bones

Thekidneysconvert vitamin D intoitsactiveformwhichisessentia for
the absorption of cal cium from food, growth of the bonesand teeth,
and keep thebones strong and healthy. During kidney failure, decreased
active vitamin D leads to decreased, growth of bones and they also
become weak. Growth retardation may be sign of kidney failurein
children.

How is blood purified and urine formed?

Inthe processof blood purification, the kidneysretain all necessary
substancesand selectively removesexcessfluid, el ectrolytesand waste
products.

Let usunderstand thiscomplex and amazing processof urineformation.

Didyouknow that every minute, 1200 ml of blood entersthekidneys
for purification, which is20% of the total blood pumped by the
heart? Soinoneday, 1700 litersof blood is purified!

Thisprocessof purification occursin smal filtering unitsknown as
nephrons.

Each kidney containsabout onemillion nephrons, and each nephron
ismadeup of glomerulusand tubules.

Glomeruli arefilterswith very tiny poreswith the characteristic of
sdectivefiltration. Water and smdl-szed substancesareeasily filtered
through them. But larger-sized red blood cells, white blood cells,
platelets, protein etc. cannot passthrough these pores. Therefore
such cdllsare normally not seeninthe urineof healthy people.

The kidney’s chief function is to remove waste and

harmful products and excess water in the form of urine.

Visit: www.KidneyEducation.com



8. Save Your Kidneys

Thefirst step of urineformation occursintheglomeruli, where 125
ml per minute of urineisfiltered. It isquiteastonishing that in 24
hours, 180 liters of urine is formed. It contains not only waste
products, € ectrolytes and toxic substances, but also glucose and
other useful substances.

Each kidney performs the process of reabsorption with great
precision. Out of 180 litersof fluid that entersthetubul es, 99% of
fluidissdectively reabsorbed and only theremaining 1% of fluidis
excreted intheform of urine.

By thisintelligent and precise process, all essentia substancesand
178 litersof fluid arereabsorbed in the tubules, whereas 1-2 liters
of fluids, waste products, and other harmful substancesare excreted.

Urineformed by the kidneysflow to the ureters, and passesthrough
theurinary bladder and isfinaly excreted out through the urethra.

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

Yes. Theamount of water intake and atmospheric temperature are
major factors which determinethe volume of urinethat anormal
person makes.

When water intakeislow, urine tend to be concentrated and its
volume is decreased(about 500 ml) but when alarge volume of
water isconsumed, moreurineisformed.

During the summer months, because of perspiration caused by high
ambient temperature, the volume of urine decreases. During winter
months it is the other way round — low temperature, no perspiration,
moreurine.

Inapersonwithanormal intake of water, if thevolumeof urineis
lessthan 500 ml or more than 3000 ml, it could indicate that the
kidneysneed closer attention and further investigation.

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

Symptoms of Kidney Diseases

Symptomsof kidney diseasesvary from personto person. A lot depends
onthetype of underlying diseaseand its severity. Symptomsare often,
vague and non-specific, and thereforethediseaseisdifficult to diagnose
intheearly stages.

Common symptoms of kidney diseases :
Swelling of the face

Swelling of face, abdomen and feet, isafrequent presentation of kidney
disease. Onecharacteristic of swelling dueto kidney diseaseisthat itis
usualy noticed first below theeydids (thisiscalled periorbital edema)
and ismost noticeablein themorning.

Kidney failureisacommon and important cause of swelling. But one
needsto bear in mind that swelling does not necessarily indicate kidney
failure. Incertain kidney diseases, despite normal kidney function,
swdling till occurs(e.g. nephrotic syndrome). Equally important, isthe
fact that swelling may not be seen in some patients despite significant
kidneyfalure.
Loss of appetite, nausea, vomiting

Lossof appetite, abnormal tastein themouth and poor food intake are
common problemsfaced by apersonwith kidney failure. Withworsening

of kidney function, thereisincreased leve of toxic substances, which
leadsto nausea, vomiting and occassionlly, intractable hiccups.

High blood pressure - Hypertension

In patientswith kidney failure, hypertensoniscommon. If hypertension
occurs at ayoung age (lessthan 30 years) or blood pressureisvery
high at thetimeof diagnosis, the reason may bethat of akidney disease.

Swelling of face below the eyelids (called periorbital edema)

is the most common symptom of kidney diseases.

Visit: www.KidneyEducation.com



10. Save Your Kidneys

Anemia and weakness

Generalized weakness, early fatigue, poor concentration and pallor are
common complaints of aperson with anemia(low hemoglobin level).
At times these may be the only complaints of apersoninthe early
stagesof chronickidney falure. If anemiadoes not respond to standard
treatment, it isessential to ruleout kidney failure.

Nonspecific complaints

Low back pain, generalized body aches, itching and leg cramps are
frequent complaintsin kidney disease. Retardation of growth, short
stature and bending of leg bonesare common in children with kidney
falure

Urinary complaints
Common urinary complaintsare:
1. Reductioninurinevolume, isvery commoninvariouskidney diseases.

2. Burning sensationin urine (dysurid), frequent urination (frequency)
and passing of blood or pusin urineare symptomsof urinary tract
infection.

3. Obstruction to the normal flow of urine can lead to difficulty in “voiding’
(passing urine), and poor stream of urine. In severe conditions,
completeinability to passurine can occur.

Although aperson may have some of the above mentioned symptoms
and signs, it doesnot necessarily mean that the personissuffering from
kidney disease. However, inthe presence of such symptoms, itishighly
recommended to consult the doctor and to rule out any possibility of
kidney disease and other systemicillnessesby blood and urinetests.

It isimportant to remember that serious kidney problems may exist
slently for along period without significant symptomsandsigns.

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

Diagnosis of Kidney Diseases

Theold saying “A stitch in time saves nine”” holds true for the treatment
of kidney diseases. Chronic kidney disease (CKD) isnot curableand if
not treated can lead to end stage kidney disease (ESK D). Asdiscussed
inthe previous chapter, apersonwith CKD can beasymptomatic, i.e.
no symptomsof the disease may be apparent. However if diagnosis of
kidney diseaseis made early, appropriate medical treatment can be
rendered and progression to ESKD can be delayed or slowed. So
whenever akidney problemiseven suspected, it isadvisabletogofor
immediate check up and early diagnosis.

Who should get their kidneys checked? Who is at high risk
for developing kidney problems?

Anyone can develop akidney problem, but therisk is higher in the
presenceof :

Symptomsof kidney disease

Diabetes

Difficult to control hypertension

Family history of kidney disease, diabetesand hypertension
Chronic tobacco consumption, obesity and/or elderly (above 60
years)

Chronicintakeof painrelievers, eg., nonsteroidd anti-inflammatory
drugs such asibuprofen, naproxen

Congenital defect of urinary tract

Screening in such high risk individualshelpsin early detection and
diagnosisof kidney disease.

Early stages of chronic kidney disease are usually
asymptomatic, laboratory tests are the only way of detection.

Visit: www.KidneyEducation.com



12. Save Your Kidneys

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

To diagnosedifferent kidney problemsthe doctor takesadetailed history,
thoroughly examines the person, check the blood pressure and then
advises appropriatetests. Routinely performed and most useful tests
include urinetests, blood testsand radiol ogical tests.

1. Urine Tests

Different urinetests provide useful cluesfor thediagnosisof various
typesof kidney disease.

Routine urinalysis
Itisasmple, inexpensiveand very useful diagnostic test.
Abnormality seeninaroutineurinaysisprovidesimportant diagnostic
cluesbut anormal urinalysisdoesnot necessarily ruleout underlying
kidney diseases.
Presence of proteininurine (proteinuria) isseeninvariouskidney
diseases. It should never be neglected. Presence of proteinin urine
can bethefirst, the earliest and the only warning sign of chronic
kidney disease (and even of heart disease). For exampleproteinuria
isthefirst sign of kidney involvement in diabetes.

Presence of puscellsin urinemay indicatethe presenceof urinary
tract infection (UTI).

Presence of proteinand red blood cells(RBCs) providesdiagnostic
cluesfor inflammatory kidney disease (i.e. glomerulonephritis).

Microalbuminuria

Microa buminuriameansthat avery smal amount of proteinispresent
inurine. Thistest providesthefirst and theearliest cluefor thediagnosis
of kidney involvement in diabetes. At this stage, the disease may be
potentialy reversiblewith proper and meticul oustreatment.

Routine urinalysis is very important for the early
detection and diagnosis of kidney disease.
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Other urine tests

24 hour urinefor proten: Inpatientswith the presenceof protein
inurine, thistest isnecessary to determinethetotal actual amount of
proteinlost in 24 hours. Thistest isuseful to assessthe severity of
thedisease and a so the effect of treatment on theloss of protein.

Cultureand senstivity test: Thistest providesvauableinformation
about thetype of bacteriacausing UTI, and the choiceof antibiotic
selection for itstreatment.It may take 48-72 hoursto get thefinal
resultsof thistest.

Urinetest for acid fast bacilli: Thistest is useful to diagnose
tuberculosisof urinary tract.

2. Blood Tests

Variousblood testsare necessary to establish appropriate diagnosis of
different kidney diseases.

Creatinine and Urea

Blood leve sof creatinineand ureareflectsthefunction of thekidneys.
Creatinineand ureaaretwo by- productswhich arenormally removed
from theblood by the kidney. When the kidney function dowsdown,
theblood levelsof creatinineand ureaincrease. Normal va ueof serum
creatinineis0.9to 1.4 mg/dl and normal value of blood ureanitrogen
(BUN) is20to 40 mg/dl. Higher values suggest damageto thekidneys.
Credtininelevd isamorereliable guideof kidney function ascompared
toBUN.

Hemoglobin

Hedthy kidneyshel pin the production of red blood cellswhich contain
hemoglobin. When hemoglobinislow, itiscaled anemia. Anemiaisa
common andimportant Sgn of chronickidney diseases. However anemia
can occur quitefrequently in other illnesses. So anemiaisnot aspecific
test for kidney diseases.

Serum creatinine is a standard blood test used routinely

to screen for and monitor kidney disease.

Visit: www.KidneyEducation.com



14. Save Your Kidneys

Other blood tests

Different blood testsfrequently performed in kidney patientsinclude:
blood sugar, serum adbumin, cholesteral, € ectrolytes(sodium, potassum
and chloride), calcium, phosphorous, bicarbonate, ASO titer,
complement levelsetc.

3. Radiological Tests
Ultrasound of the kidneys

A kidney ultrasound isasimple, useful, quick and safe (no radiation
exposure) test which providesvaluableinformation such asthe size of
kidney and the presence of cysts, stonesand tumors. An ultrasound
can aso detect blockageto urineflow intheurinary tract. In advanced
stage of CKD or ESKD both kidneysmay befoundto besmall insize.

X-ray of abdomen

Thistest isuseul for the diagnosisof calcium containg stonesin the
urinary systemurinary tract.

Intra venous urography (IVU)

IVU (aso known asintravenous pyel ography-1V P) isaspecidized X-
ray test. Inthistest, aradio opagueiodine containing dye (fluid which
canbeseenon X-ray films) isinjectedintoaveininthearm. Thisdye
then passesthrough the kidney and getsexcreted into theurine. The
urinary tract (kidneys, uretersand bladder) arerendered radio-opaque,
andthisalowsvisudization of theentireurinary tract. A seriesof X-ray
picturesaretaken a specifictimeinterva swhich giveacomprehensive
view of theanatomy of theurinary system. IVU canrevead problems
such asstone, obstruction, tumor and abnormalitiesin structure and
function of thekidneys.

In cases of advanced CKD, IVU isusually not recommended because
theinjected dye can damagethedready poorly functioningkidneys. In

The most important screening tests for kidney diseases are the
urinalysis, serum creatinine and ultrasound of kidney.
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kidney failure, excretion of dyeduring test may beinadequate. Thistest
isaso not recommended during pregnancy. Because of availability of
ultrasound and CT scan, thistest isused much lessfrequently nowadays.

Voiding cystourethrogram (VCUG)

Voiding cystourethrogram - VCUG (previoudy knownasMicturating
cystourethrogram - MCU) test ismaost commonly usedintheevauation
of urinary tract infectionin children. Inthisspecia X - ray test, under
Serileconditions, thebladder isfilledwith contrast mediumviatheurinary
catheter. After thebladder isfilled, urinary catheter isremoved and the
patient isasked to urinate. X -raystaken at interval sduring urination
show theoutlineof thebladder and urethra Thistestishd pful to diagnose
backflow of urineinto the ureters, and up to the kidneys (known as
ves couretericreflux VUR) aswdl asidentifying structura abnormdities
of urinary bladder and urethra.

Other radiological tests

In specia circumstancesfor the diagnosisof certain kidney diseases,
other testssuch as CT scan of kidney and urinary tract, renal doppler,
radionuclear study, renal angiography, antegrade and retrograde
pye ography etc. can be useful.

4. Other Special Tests

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

Kidney Biopsy

Kidney biopsy isan important test useful in the diagnosis of certain
kidney diseasessuch asglomerulonephritis, certain tubul ointerstitial
diseases, etc.

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?

During akidney biopsy, asmd| pieceof kidney tissueisremovedthrough
aneedleand examined under amicroscope. Kidney biopsy isperformed
to diagnose the exact nature of certain kidney diseases, e.g.
glomerulonephritisand certain tubul ointerstitial diseases, etc.

When is kidney biopsy advised?
In certain kidney diseaseseven adetailed history, physica examination
and routine tests are unable to establish proper diagnosis. In such

patients, akidney biopsy may provide additional information, which
can establishthe correct diagnosis.

How does the kidney biopsy help?

Thekidney biopsy establishesspecific diagnosisof certain unexplained
kidney diseases, e.g. glomerulonephritisand certain tubul ointerstitial
diseases, etc. With thisinformation, the nephrologist isableto plan
effective treatment strategy and guide patients and their family about
the severity and course of thedisease.

By which technique is a kidney biopsy performed?

Themost common method isviaapercutaneous needlebiopsy (usualy
performed intheradiology suite), in which ahollow needleispassed
through the skininto the kidney. Another rarely used method isopen
biopsy which requires surgery (performed in the operating room).

How is a kidney biopsy performed?
The patient isadmitted in hospital and hisconsent isobtained.

Prior to biopsy it isensured that blood pressure and blood testson
blood dotting arewithinnormd. M edicationsused for the prevention
of blood clotting (e.g. aspirin and clopidrogel) isrecommended to
be discontinued for at least 1- 2 weeks prior to biopsy.

The kidney biopsy is a test performed to establish the diagnosis of certain kidney
diseases, glomerulonephritis certain tubulointerstitial diseases etc.
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Ultrasound or CT scanisdoneto know the position of kidneysand
to determine exact biopsy site.

The patient is asked to lie face down — on his/her stomach with the
abdomen supported by apillow or towel. The patient isfully awake
during the procedure. In small children thekidney biopsy isdone
under general anesthesia, so thechildisnot awake.

After proper cleaning of the skin, the biopsy siteisnumbed with
loca anesthesiato minimizediscomfort and pain.

With the use of ahollow biopsy needle, 2 or 3 small thread like
pieces are obtained from the kidney. These specimensare then sent
to the pathol ogi st for histopathol ogy examination.

After the biopsy, pressureisapplied to the biopsy siteto prevent
bleeding. Thepatient isput on complete bed rest for 6-12 hoursand
usually discharged thefollowing day.

The patient isadvised to avoid heavy work or exercisefor at | east
2-4 weeks after the biopsy procedure.

Are there any risks to kidney biopsy?

Likeany surgical procedure, complications can occur inafew patients
after kidney biopsy. Mild pain or discomfort over the puncturesiteand
passing of reddish urine onceor twiceisnot uncommon, but it usually
stops on its own. In rare cases where bleeding continues, blood
transfusion may berequired. In extreme and very rare circumstances
where by intractabl e severe bleeding persistsemergency removal of
kidney by surgery may become necessary.

Sometimeskidney tissue obtained may not beadequatefor diagnosis
(about 1in 20). Repeat biopsy may be needed in such cases.

The kidney biopsy is usually performed with the use of a
thin hollow needle with the patient in the fully awake state.

Visit: www.KidneyEducation.com



Chapter 5

Major Kidney Diseases

Kidney diseases are divided into two major groups

Medical diseases: Medicd kidney diseasessuch askidneyfailure,
urinary tract infection and nephrotic syndrome are treated by
nephrologists. Peatientswith advancekidney failure need treatment
such asdiaysisand kidney transpl antation.

Surgical diseases: Urologiststreat surgical kidney diseasessuch
askidney stones, prostate problemsand cancer of the urinary tract
by surgery, endoscopy, and lithotripsy.

How do nephrologists and urologists differ?

Nephrologistsareexpertsinthetreatment of medica kidney diseases,
slowing progression of kidney diseases dialysis and kidney
transpl antation; wheress, urol ogistsare expertsin the treatment of
surgica diseases, suchassurgicad remova of stones, tumors, kidney
and prostate cancer, etc.

Major Kidney Diseases

Medical Surgical

Acutekidney failure Stonedisease

Chronickidney disease (CKD) | Bladder and Prostate problems
Urinary tract infection Congenita urinary anomalies
Nephrotic syndrome Cancer

Kidney Failure
Significant reductionintheability of thekidneystofilter and excrete

Acute kidney failure is a rapid loss of kidney function.
With short term treatment kidneys usually improve.
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waste productsand to maintain thee ectrolyte balanceiscalled kidney
failure. Anincreasein the valuesof serum creatinine and blood urea
nitrogen (BUN) usualy implieskidney mafunction and disesse.
Kidney falureisusudly divided into two types. acutekidney faillureand
chronic kidney disease (chronicrend falure).

Acute Kidney Failure

A suddenreduction or lossof kidney functioniscalled acute kidney
(rend) failureor acutekidney injury (AKI).Thevolumeof urinedecreases
inthemgjority of patientswith AKI. Important causesof AKI include
intractablediarrhes, intractablevomiting, faciparum madaria, intractable
hypotension, sepsis, certain medications (NSAIDS) etc. With proper
medical treatment kidney function may berestoredin most cases.

Chronic Kidney Disease

Gradud, progressveandirreversblelossof kidney function over severd
months to years is called chronic kidney disease or — CKD (chronic
renal failure). In CKD, kidney function decreasesrather slowly but
continuously. After along period of time, it progresses to a stage
whereby, the kidneys stop working almost compl etely. Thisadvanced
andlifethreatening stage of diseaseiscaledtheend stlagekidney (rend)
disease (ESKD/ ESRD).

CKD isaslent disease and often goesunnoticed. Intheearly stages of
CKD, 9gnsor symptomsarefew and non-specific. Common symptoms
of CKD may include generalized weakness, | 0ss of appetite, nausea
and vomiting, generalized swelling, high blood pressure, etc. Two most
important and common causesof CKD arediabetesand hypertension.

Gradual progressive and irreversible loss of kidney function

over a long period is called chronic kidney disease (CKD).

Visit: www.KidneyEducation.com



20. Save Your Kidneys

Thepresenceof protein during urinalysis, high cregtininein the blood
and small contracted kidneyson ultrasound areimportant diagnogtic
cluesof underlying CKD. Thevaueof serum creatininereflectskidney
diseaseand thisvalueincreasesprogressively over time.

Intheearly stages of CKD, the patient needs appropriate medications
and dietary modifications. Thereisno specific treatment which can cure
thisdisease. Onehastoredizethat asonegetsolder, thekidney function
also decreases. Concomitant illnesses such as diabetes and
hypertension, if uncontrolled can contribute to faster and progressive
declineof kidney function, dongwith age.

Theaim of thetreatment isto dow down the progression of thedisease,
prevent complicationsand thereby keep the patient well for alonger
period, despitethe severity or stage of theillness.

When the di sease progresses to an advanced stage (End StageKidney
Disease) morethan 90% of kidney functionislost (serum credtinineis
usually morethan 8-10 mg/dl). Theonly trestment optionsavailableat
thisstagearedidyss(hemodiayssand peritoned diaysis) and kidney
trangplantation.

Dialysisisafiltering processto remove waste products and excess
fluid from the body that may accumul ate in the body when the kidney
stopsfunctioning. Diayssisnot acurefor CKD. Intheadvanced stage
of CKD (ESKD), the patient needslifelong regular dialysistreatment
(unlesskidney istransplanted successfully). Two methods of dialysis
arehemodiaysisand peritoned diayss.

Hemodialysis(HD) isthemost widely used form of dialysis. InHD,
withtheuse of aspecia machine, waste products, excessfluid and sdt
areremoved. Continuous ambulatory peritonea dialysis(CAPD) is

Dialysis is an artificial method of removing waste products and
excess fluid from the blood when the kidneys have failed.
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another form of dialysismodality which can be carried out at homeor
at work placewithout the hel p of the machine.

Kidney trangplantisthemost ided trestment option andtheonly curative
treatment modality of end stage kidney disease (advanced stage of
CKD).

Urinary Tract Infection

Burning and frequent urination, painin lower abdomen and fever are
common presentationsof urinary tract infection (UTI). Presenceof pus
cdlsinurinetest may suggest UTI.

Most of the patientswith UTI respond well to appropriate antibiotic
therapy. UTI inchildren needsspecia congderation. Deay or inadequate
trestment of UTI inchildren can causeirreversbledamagetothegrowing
kidney.

In patientswith recurrent UT], itisimportant to exclude urinary tract
obstruction, stone disease, abnormality of urinary tract and genito-
urinary tubercul o shy thoroughinvestigetion. Themostimportant cause
of recurrence of UTI inchildrenisVes couretericreflux (VUR). VUR
isacongenita abnormality, inwhich urineflowsbackwardsfromthe
bladder into oneor both of the ureters, and up to thekidneys, instead
of the other way around, i.e. from the kidneystowardsthe bladder.

Nephrotic Syndrome

Nephrotic syndromecons stsof acongtdlation of findingsnamely: edema
(swelling of feet), massive proteinuria(morethan 3.5 gramsproteinin
the urine per day), hypoal buminemia (low abumininthe blood) and
high blood cholesterol levels. Such pati ents can present with normal or
elevated blood pressureaswel| asvarying degreesof kidney dysfunction
asmeasured by cregtininelevelsintheblood.

Delay in treatment and inadequate work up of UTI in children can cause irreversible
damage to the growing kidney which can have dire consequences.
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Thisdisease showsvarying responsesto treatment so that it isimportant
to establishtheunderlying diagnosisearly on. A few patientsmay remain
symptom free after discontinuation of thetreatment but in most cases
thediseaserecurs, i.e., there may be periodsof remission aternating
with relapses depending on the stage of treatment.

Itisimportant to redizethat thelong term outcomeisexcd lent intrested
childrenwith nephrotic syndrome. They live hedlthy liveswith normal
kidney function.

Kidney Stones

Kidney stonesarecommon andimportant kidney problems. Thekidneys,
ureters and bladder are common sites where stones may be found.
Common symptomsof having kidney stonesare severe, unbearable
pain, nauseaand vomiting, blood in urine, etc. However, some people
who have had kidney stones, even for along time, may not have any
symptoms(silent stone), at adl.

For the diagnosis of stones, abdominal X-raysand ultrasonography
arethemost commonly used investigations.

Most of thesmd| sized gonespassout naturaly with urineby consuming
increased amounts of liquids. If astone causesrecurrent severepain,
recurrent infection, obstruction of urinary tract or damagetokidney, its
remova may be necessary. Theideal method for removal of thestone
depends on the size, location and the type of stone. Most common
methodsfor theremoval of stonesarelithotripsy, endoscopy (PCNL,
cystoscopy and ureteroscopy) and open surgery.

Astherisk of recurrence of stoneisashigh as50 - 80%, increasing

fluidintake, dietary restriction and periodic check up are necessary for
dl.

Kidney stones can exist without symptoms for years.
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Benign Prostatic Hyperplasia (BPH)

Theprostategland ispresent only in maes. It issituated just undernesth
the bladder and surroundstheinitia portion of urethra. The prostate
gland beginsto enlarge after the age of 50. An enlarged prostategland
compressestheurethraand causes problemsin urination particularly in
elderly maes.

Themain symptomsof benign prostatic hyperplasia(BPH) arefrequent
urination (especialy at night) and dribbling at the end of the urination.
Examination by insertingafinger in rectum (digital recta examination,
DRE) and ultrasound are two most important diagnostic methodsfor
BPH.

A largenumber of patientswith mild to moderate symptoms of BPH
can betreated effectively for along period with medicine. Many patients
with severe symptomsand very large prostate may require endoscopic
removd of theprostategland (TURP).

BPH is the most common cause of

urinary symptoms in elderly males.
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Chapter 6

Myths and Facts about Kidney Diseases

Myth: All kidney diseasesareincurable.

Fact:No, all kidney diseasesare not incurable. With early diagnosis
and treatment many kidney diseases can be cured. In the majority of
cases, early diagnosisand treatment can slow or halt progression.

Myth: Kidney failurecan occur if onekidney fails.

Fact:No, kidney failure occurs only when both kidneysfail. In most
cases, afectedindividualsmay not manifest any problemif onekidney
failscompletely, and in such cases, the values of blood ureanitrogen
and creatininein theblood testsmay remain withinthe normal range.
However, when both kidneysfail, waste productsaccumulatein the
body and theraised |level of blood ureanitrogen and creatinineinthe
blood testsmay beindicative of kidney failure.

Myth: Inkidney disease, the presence of edemasuggestskidney falure.
Fact:No. In certain kidney diseases, edemais present, but kidney
function may remain normal (e.g. nephrotic syndrome). One hasto
understand that edemaiss mply amanifestation of atered fluid mechanics
inthe body, and one of the common causes of such amanifestation, is
kidney disease.

Myth: Edemaispresentinal patientswith kidney failure.

Fact:No. Edemaispresentinthemgority of patientswithkidney failure,
but not in all. A few patients do not have edema even in advanced
stages of kidney failure. So the absence of edemadoes not necessarily
ruleout kidney failure.

Myth: All patientswith kidney disease should drink alarge amount of

water.

Fact: No. Reduced urineoutput leading isan important feature of many

kidney diseases. So water restriction is necessary to maintain water
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bal ancein such patients. However, patients suffering from kidney stone
diseaseand urinary tract infectionwith norma rena function areadvised
todrink alargeamount of water.

Myth: Iam all right, so I don’t think I have a kidney problem.

Fact: Mogt of the patients are asymptomati ¢ (showing no symptoms)
inearly stagesof CKD.Abnormal valuesinlaboratory testsarethe
may bethe only clue (e.g., microalbuminuria) of itspresenceat this
Stage.

Myth: I feel fine, so | don’t need to continue treatment for my kidney
problem.

Fact: Many patientswith CKD feel very well with proper therapy,
and so they may discontinue prescribed medications and dietary
restrictions. Discontinuation of therapy in CKD can bedangerous., as
it can lead to rapid worsening of kidney function leading to earlier
requirement for initiation of diaysis/ kidney transplantation.

Myth: My serum creatininelevel isdightly abovenormal. But | am
perfectly well sothereisnothing to worry about.

Fact: Evenmildincreasesin serum creatinine can beasign of kidney
dysfunction and needsfurther attention. A variety of kidney diseases
can damagethekidneys, so the nephrol ogist should be consulted without
delay.

In the next paragraph, let ustry to understand the importance of an
increased serum creatinine (even alittle) asit related to the different
stagesof CKD.

Early stage of chronic kidney diseaseisusually asymptomatic, and
increased serum creatininemay bethe only clue of underlying kidney
disease. Serum creatininelevel of 1.6 mg/dl meansthat, over 50% of
kidney functionisaready lost, whichissignificant. Early detection of
CKD andinitiation of gppropriate therapy a thisstageismost rewarding.
Treatment under thecareof anephrologist at thisstageof chronickidney
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disease helpsto preservetheremaining kidney function for a longer
time

By thetimethe serum creatininelevel goesupto 5.0 mg/dl, 80% of
kidney function hasaready been lost. Thisvalue suggests seriously
impaired kidney function. Proper therapy at thisstageisbeneficid to
preservetheremaining kidney function. But it isimportant to remember
that thisis alate stage of CKD and an opportunity to get the best
treatment outcome hasunfortunately beenlost.

When serum cregtininelevel is10.0 mg/dl, it meansthat 90% of kidney

function hasdready beenlost and thispointsto end stagekidney disease

(ESKD). At thisstageof CKD, theopportunity to treat apatient with

drug therapy isalmost lost. Most of the patients need some form of

kidney replacement therapy, such asdidysis(or kidney transplantation)

at thisstage.

Myth: Dialysisperformed oncein patientswith kidney failure, will

subsequently become a permanent need.

Fact: No. Therearemany factorsthat dictate whether or not dialysis

requirement ispermanent or temporary.

Acutekidney fallureor acutekidney injury (AKI) istemporary and a

reversibletype of kidney failure. A few patientswith AKI may only

requirediaysissupport for ashort period of time. With proper treatment

and few dialysis treatment sessions, the kidneys usually recover

completdyinAKI. Dday indidyssbecauseof fear of permanent didyss

can belifethreatening.

CKD isaprogressveandirreversibletypeof kidney failure. Advanced

stage of chronic kidney disease (End Stage Kidney Disease) requires

regular and lifelong didysissupport or kidney transplantation.

Myth: Diaysiscureskidneyfailure.

Fact: No, dialysisdoesnot curekidney failure. Dialysisisotherwise

known as kidney ‘replacement’ therapy. It is an effective andlifesaving
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treestment inkidney failure, which removeswaste products, excessfluids
and corrects electrolytes as well as acid base disturbances. If such
substancesaccumulated inanindividual, it can leadto degth. Dialysis
carriesout thefunction that kidney isnolonger cgpableof doing. Didysis
hel psin prolonging surviva in patientswith severekidney fallure.
Myth: Inkidney trangpl antation ma es and femal es cannot donatetheir
kidney to the opposite sex.

Fact: Maesand femaescan donatetheir kidney tothe opposite gender
asthegructureaswdl asthefunctionsof thekidneysaresmilar inboth
genders.

Myth: Now that my blood pressure is normal, | don’t need to takemy
antihypertensive pillsanymore. | feel better if | don’t take antihypertensive
pills, sowhy should | takethem?

Fact: Many patients with high blood pressure discontinue their
medi cations after the blood pressureisunder controlled levels, asthey
don’t have any symptoms and/ or they feel that they are better without
anti hypertensive medicines. However, uncontrolled hypertensionisa
dlentkiller whichinthe long run canlead to seriousproblemslike heart
attacks, kidney failureand strokes. Inorder, to protect thevital organs
of the body, it is essential to continue taking regularly prescribed
medi cationsand control blood pressureevenintheabsenceof symptoms.

Myth: Only maeshavekidneyswhich arelocated in asac between
thelegs.
Fact: Inmaesaswell asinfemales, kidneysarelocated in upper and

posterior part of abdomenwith samesize, shapeand functions. Inmales
theimportant reproductive organ, testesislocated in asac between the

legs.
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Chapter 7

Prevention of Kidney Diseases

Kidney diseasesaresilent killers. They may cause progressiveloss of
kidney function leading to kidney failureand ultimately requirement of
didysisor kidney transplant to sustainlife. Because of thehigh cost and
potentia problemsof lack of availability indeveloping countries, only 5
-10%of patientswithkidney fallure arefortunateenoughtoget definitive
treatment optionssuch as, diaysisand kidney transplantation, whilethe
rest diewithout getting any definitivetherapy. CKD isvery common
and hasno cure, so preventionisthe only option. Early detection and
treatment can often keep CKD from getting worse, and can prevent or
delay the need for definitive therapy.

How to prevent kidney diseases?

Never ignoreyour kidneys. Important agpectsabout careand prevention
of kidney diseasesarediscussed inthefollowing categories.

1. Precautionsfor hedthy individuas.
2. Precautionsfor individua swith kidney disease.

Precautions for Healthy Person
Seven effective ways to keep the kidney healthy are:

1. Be fit and active

Regular aerobic exerciseand daily physica activity maintains normal
blood pressure and helps control blood sugar. Such physical activities
cut therisk of diabetes and hypertension and thus reduce the risk of
CKD.

2. Balanced diet

Eat ahealthy diet, full of fresh fruitsand vegetabl es. Decreaseintake of
refined foods, sugars, fatsand meatsin the diet. For those above 40
yearsof age, consuminglesssatinthediet may helpintheprevention
of high blood pressure and kidney stones.
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3. Keep your weight in check

Maintainyour weight withabaanceof hedthy food and regular exercise.
Thiscan hepin preventing diabetes, heart diseaseand other conditions
associated with CKD.

4. Give up smoking and tobacco products

Smoking can lead to atherosclerosis, which reduces blood flow to the
kidneys, thusdecreasetheir ability tofunction at their best. Therehave
a so been studiesthat demonstrate that smoking leadsto faster decline
inkidney functionin thosewith underlying kidney diseaseto beginwith.

5. Beware of OTCs

Donot overuseover-the-counter (OTC) painkillersonaregular basis.
Common drugs such asnon-steroidal anti-inflammatory drugslike

Ibuprofen and Naproxen are known to cause kidney damage and
subsequent failure particularly, if taken on aregular basis. Consult a
doctor tofind thebest way to control your pain without putting your
kidneysat risk.

6. Drink lots of water

Drinking sufficient water (about 3 litersper day) helpstodiluteurine,
eliminatedl thetoxic waste from the body and prevent kidney stones.

7. Annual kidney check-up

Kidney diseases are often silent diseases and do not produce any
symptomsuntil they reach an advanced stage. The most powerful and
effective but, sadly, underutilized method for early diagnosis and
prevention of kidney diseaseisaregular kidney check-up. Annual
kidney check-upisamust for high risk personswho suffer from diabetes,
high blood pressure, obesity or haveahistory of CKD inthefamily. If
you loveyour kidneys (and, moreimportantly, yourself), do not forget
to get aregular kidney checkup after the age of 40. A simple method
for early detection and diagnosisof kidney diseaseisat |east an annual
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blood pressure measurement, urindysisand atest to measurecregtinine
inblood.

Precautions for Kidney Patients

1. Awareness about kidney diseases and early diagnosis

Stay aert and watch for symptoms of kidney disease. Common
symptoms of kidney disease are swelling of face and feet, l0ss of
appetite, nausea, vomiting, pallor, weakness, frequent urination,
presenceof blood or proteininurine. Inthe presenceof such complaints,
itisadvisableto consult adoctor and get testsfor kidney check up.

2. Precautions in diabetic patient

For all diabetic patients, prevention of kidney diseaseisparticularly
essential because diabetesistheleading cause of CKD and kidney
failure throughout theworld. About 45% of new cases of end-stage
kidney disease (ESKD) are dueto diabetic kidney disease (DKD).
For early diagnosisof diabetic kidney disease, asimple and effective
way is at least a tri-monthly measurement of blood pressure and
urinayssto check for the presence of proteinor microdbuminuria(MA)
by dipstick . Thisisthe best and idedl test for the earliest diagnosis of
diabetic nephropathy, which should be done every year. M easure serum
creatinine (and estimated glomerular filtration rate, eGFR) to assess
kidney function at |east once every year.

High blood pressure, presence of protein in the urine, generalized
swdling, frequent fluctuationsof blood sugar reedings, reductionininsulin
requirements and appearance of diabetic eye disease (diabetic
retinopathy) areimportant cluesto kidney involvement inthe presence
of diabetes. Beware of these danger signalsand consult your doctor
immediadly.

To prevent DKD, al diabeticsshould control diabetes meticuloudly,
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maintain blood pressure less than 130/80 mmHg (Angiotensin
Converting Enzymeinhibitors, ACE-I or Angiotensin Receptor Blockers,
ARB arethepreferred antihypertensive drugs), reduce the amount of
proteinintheir diet and control lipids.

3. Precautions in hypertensive patients

Hypertension is the second most common cause of CKD. As most
peoplewith high blood pressure have no symptoms, many hypertensive
patients tend to become non complai nt with prescribed treatment or
some may even disconti nuetrestment al together. Somewould

discontinuetreatment asthey fee more comfortablewithout medicine.
But thisisdangerous. Uncontrolled hypertension for aprolonged period
of time can lead to serious problems like CKD, heart attacks and
strokes.

To prevent kidney disease, dl hypertensive patientsshould tekeregularly
prescribed blood pressure medications, get their blood pressures
checked regularly and consume a proper diet with appropriate salt
restriction. Thegoa of therapy istokeep theblood pressurelessthan
or equal to 130/80 mmHg. For early diagnosis of kidney damageall
hypertensive patients should check urine and blood creatinineevery
year.

4. Precautions in patients with CKD

CKD isanon-curabledisease. But early detection and diagnosisand
subsequent dietary restrictions, regular follow up and proper trestment
will dow downitsprogression and may potentialy postpone imminent
requirement of dialysisor kidney transplantation.

Round the clock proper control of high blood pressureisan effective
measureto prevent progression of CKD.

It ishighly recommended to keep blood pressure 130/80 mm Hg or
below. The best way to attain good control isto monitor the blood
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pressureregularly a homeand mantain achart, whichwouldimmensely
help thedoctor in adjusting the blood pressure medicationsaccordingly.

Inpatientswith CK D, factorssuch ashypotens on, dehydration, urinary
tract obstruction, sepsis, nephrotoxic drugs etc. need to be promptly
identified. Prompt management of thesefactorsmay |ead to maintenance
of stablekidney function, and at times, evenimprovement in kidney
function.

5. Early diagnosis and treatment of polycystic kidney disease

Autosoma dominant polycystickidney disease (ADPKD) is a common
and serious hereditary disorder of thekidneys, accounting for 6-8% of
patientsondiaysis. An adult withafamily history of polycystic kidney
diseaseisat ahigh risk and should be considered for screening by an
ultrasound examination for early diagnosisof thisdisease. PKD hasnho
cure but measures such as controlling high blood pressure, treatment of
urinary tract infections, dietary restrictionsand supportive treatment
help to control symptoms, prevent complicationsand slow down the
rateof declinein kidney function.

6. Early diagnosis and treatment of urinary tract infection
(UTI) in children

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

Itisimportant to remember that each bout of UTI, especidly with fever
cariesthepotentia risk of damagetothekidney, particularly if diagnosed
or treated late and inappropriately. Such damageincludes scarring of
thekidneys, poor kidney growth, high blood pressureand kidney failure
later inlife. For thisreason, itisimperativethat UTIsinchildren are
diagnosed early so that appropriate treatment can be rendered
immediately; itisasoimportant that when children present with UTls,
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identification of predigpos ng abnormalities(congenita and/ or structurd/
anatomic) or other risk factors need to be carried out rather
expedetiously. Vesicoureteric reflux (VUR) is the most common
predisposing cause present in about 50% of UTIsduring childhood.
Closemonitoring and follow up ismandatory particularly in affected
childrenwith UTI.

7. Recurrent urinary tract infections (UTI) in adults

Patients with recurrent UTI or inadequate response to appropriate
antibioticthergpy should beevd uated for underlying predisposing factors.
Certain underlying causes (e.g. urinary tract obstruction, stonedisease
etc) carry the risk of permanent damage to the kidney, if it goes
untreated. Therefore, early diagnosisand identificationof underlying
causesisessentia.

8. Proper management of benign prostatic hypertrophy
(BPH)

Many el derly ma eswith benign prostati c hypertrophy (BPH) neglect
their symptomsfor along period of time, because of themisconception
that itisnormal to haveincreased frequency of urination or dribbling of
urineasthey arepart of thenormal aging process. Untreated BPH can
cause permanent damageto the kidneysaswell. Proper follow up and
timely treatment will help to preserveremaining kidney function at the
timeof diagnosis.

9. Do not ignore hypertension at young age

Hypertension at ayoung ageisuncommon and amost awaysrequires
an exhaustive search for the underlying cause. Kidney diseases are
among the most common causes of severe hypertensionintheyoung.
Therefore, inyoungindividuaswith hypertension, prompt evauationis
mandatory for early detection and diagnosisof kidney diseaseto prevent
progression that may |ead to more permanent damage.
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10. Early treatment of acute kidney failure/ acute kidney injury
(AKI)

Important causes of acute kidney failure (sudden reduction of kidney
function) arediarrhea, vomiting, fd ciparum maaria, hypotenson, spss,
certain drugs (NSAID’s) etc. Early and prompt identification of these
underlying causes can prevent progression and development of
permanent kidney failure.

11. Cautious use of medicine

Be vigilant. Many ‘over-the-counter” medications (especially analgesics
and pain killers) carry therisk of kidney damage, particularly inthe
elderly. Such medicationsarewidely advertised, but thelikely harmful
consequencesarerardy disclosed. Avoid theindiscriminate use of over
the counter analgesics(pain killers) for headache and generalized body
aches. Avoid salf medication and unnecessary medicationsor dietary
supplementations. Medications taken under the guidance and
supervision of adoctor are usually safe. It isawrong belief that all
natural medicines(Ayurvedic medicines, Chineseherbsetc.) and dietary
supplementsare harmless. Heavy metalsin Ayurvedic medicineshave
been known to causeirreversible damageto thekidney.

12. Precautions in solitary kidney
Personswithasinglekidney canlivenorma hedthy lives.

Asin paientswithtwokidneys, they should keeptheir blood pressures
under control at dl times, consumegenerousamounts of fluids, maintain
ahedthy diet, avoid excessive sdlt intake, avoid high-protein dietsand
avoid injury (e.g., direct trauma) to the solitary kidney. The most
important precautionisto haveregular medica checkups. Onedefinitdy
must consult adoctor at least onceayear to monitor kidney function by
checking theblood pressure, urinalysis and blood tests and undergo a
basdinerena ultrasonography, if indicated.
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Major Kidney Diseasesand their Treatment

Prevention, diagnosis and treatment of kidney
failure.

Basic information about dialysis.
Basic information about kidney transplantation.

I mportant 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?

Our kidneys perform severa functionsin order to maintain balancein
our bodies. They filter waste products and excretethemin the urine.
They adjust theamountsof water and €l ectrolyteslike sodium, potassum
and calciuminthebody. They aso help excreteexcessacid or akali,
maintai ning acid base balance. A reductionintheir ability to perform
thesetasksiscalled kidney/rend failure.

How to diagnose kidney failure?

When both kidneysfail, thereisabuild-up of waste productsin the
blood, theeas est of whichto measureinthelaboratory being cregtinine
and urea. Formulasto estimatekidney function or glomerular filtration
rate (GFR) using the serum creatinineare easily accessed on-lineor in
apps. Importantly, even adight risein the serum creatininereflectsa
sgnificant decreasein kidney function. A valueof just 1.6 mg/dl may
indicate over 50% lossof kidney function.

Can failure of one Kidney lead to kidney failure?

No. Whenonly oneof two kidneysfailsor isremoved, overal kidney
function may not besignificantly affected. Theremaining kidney may
compensate and take over theworkload of both kidneys.

Two major types of kidney failure

Kidney failuremay either be acuteor chronicin nature.

Acute Kidney Failure

Acuteinsultstothekidneysmay causeareductionor lossinther function
within ashort period of timelikeafew hoursto days. Thisdeclinein

Kidney failure means loss of functions of both kidneys.
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function wasprevioudly called acuterend failure (ARF) but hasbeen
recently named AcuteKidney Injury (AKI) .

Thistypeof kidney failureisusualy temporary. With proper treatment
kidney functionsreturnto normal inmost patients.

Chronic Kidney Failure

Gradud progressveandirreversblelossof kidney functionover severd
monthsto yearsiscalled chronic kidney disease (CKD), (previousy
knownaschronicrena falureor CRF). Declining kidney function may
reach astagewhen thekidneys stop working amost completely. This
advanced and life-threatening stage of diseaseiscalled end stagekidney
disease- ESKD (End Stage Renal Disease or ESRD).

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

What is Acute Kidney Injury (AKI)?

Inacutekidney injury (previously acuterenal failure) reduction or loss
of kidney functions occur within ashort period (over hours, daysor
weeks) and istemporary, and usudly reversible.

What causes acute kidney injury?
Thereare many causesof AKI. Common causesinclude:

1. Reduced blood supply to the kidneys: severe dehydration dueto
diarrhea, blood | oss, burnsor fall inblood pressure.

2. Severeinfection, seriousillnessor after amajor operation.

3. Sudden blockageof the passage of urine: Kidney stonesisthe most
common cause of urinary tract obstructions.

4. Other causes. Falciparum maaria, leptospiross, snakebite, certain
kidney diseases, pregnancy, complicationsand sideeffectsof some

medications (NSAIDs, aminoglycosides, radio contrast, certain
herbal concoctions.

Symptoms of acute kidney injury

InAKI, dueto the sudden interruption in kidney function and rapid
accumulation of waste productsand disturbancesinfluid and e ectrolyte
balance, the patient devel opsearly and significant symptoms.
Thetypeof symptomsand their severity differ from patient to patient.
Theseinclude:

1. Symptomsdueto underlying condition (diarrhea, blood loss, fever,
chills, etc.) causngkidney falure;

Acute kidney failure is a rapid and usually

temporary loss of kidney functions.
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2. Decreased urine output (urine output may remain normal inafew
patients).

3. Swdling of anklesor feet and weight gain dueto fluid retention.

4. Lossof appetite, nausea, vomiting, hiccups, fatigue, lethargy and
confusion.

5. Severeandlifethreatening symptoms such as breathl essness, chest
pain, convulsions or coma, vomiting of blood and abnormal heart
rhythm dueto high blood potassium levels.

6. Intheearly stageof acutekidney failure some patientsare symptom-
free and thedisease isdetected incidentally when blood tests are
donefor other reasons.

Diagnosis of acute kidney injury

Many patientswith acutekidney injury have nonspecific symptomsor
are asymptomatic. Therefore, in any setting or condition when AKI
may develop or inthe case of dightest doubt regarding symptoms, one
must always suspect and investigatefor acutekidney injury.
Diagnosisisconfirmed by blood tests(risein serum cregtinineand blood
urea), urineoutput measurements, urinaysisand ultrasound. In patients
with acutekidney injury detailed history, examination and different
investigations are performed to eval uate causes, complications and
progression of thedisease.

Treatment of acute kidney injury
In most patients, with proper management acute kidney injury can be
reversed.

However delay or improper treatment of severe acute kidney failure
can belife-threatening.

Symptoms of acute kidney failure are due to both
underlying causes and severe kidney problems.
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Major steps for the management of acute kidney injury are:
1. Correction or treatment of the causesof kidney injury.

2. Drugtherapy and supportive measures.

3. Dietary advice.

4. Didyss

=

Correcting/ treating the causes of kidney injury:

Identification and treatment of the underlying cause is the most
important aspect of management of acutekidney injury.
Specifictreatment of underlying causessuch ashypotension, infection,
urinary tract obstruction etc. isessentia for recovery from kidney
falure

Suchtherapy preventsfurther damageto thekidney and subsequently
alowsittorecover.

2. Drug therapy and supportive measures:
The god is to support the kidneys and to prevent or treat any
complications.
Treatment of infectionsand avoidance of drugswhich aretoxicand
harmful to thekidney (e.g. NSAIDs).

Theuseof diureticssuch asfurosemide help to increase the volume of
urineand prevent accumulation of fluidinthebody especidly thelungs
whichisacauseof breathlessness.

Supportivetherapy: drugsare given which help to correct low or high

blood pressure, control nauseaand vomiting, control blood potassium,
reduce breathlessnessand prevent or control convulsions.

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
complicationsof acutekidney injury.

Measurement of fluid intake. Daily fluidintake should be planned,
keepinginmind urinevolumeandbody fluid gatus Usudly, retriction
of fluid isnecessary to prevent edemaand complications such as
breathlessness.

Redtriction of potass umintake. Avoid potassum-richfood e.g. fruits,
fruitjuices, dry fruitsetc. to prevent high potassium level in blood
(hyperkalemia), which is a very serious and life-threatening
complication.
Redtriction of sdtintake. Salt restriction hel pstoreducethirst, edema
and complicationssuch as high blood pressure and breathl essness.
Provision of adequatenutrition and calories.

4. Dialysis

Short-term replacement of the kidney function by dialysis (artificia

kidney) may be necessary in afew patientsof acutekidney failure until
thekidneysrecover their functions.

What is dialysis?

Didysisistheartificid processto replicatethefunctionsof thedamaged
kidney. It helpsto sustainlifein peoplewith severekidney failure. The
most important functionsof didyssaretoremovewastes, removeexcess
fluid and correct acidosisand el ectrolyte disturbances. Therearetwo
maintypesof diadyss: hemodialysisand peritoned dialyss.

In AKI, thekidneysusualy recover completely with proper treatment.

In acute kidney failure with early and proper drug
therapy kidney can recover without dialysis.

Free!ll Kidney Website in 20 + Languages

CHP. 9. Acute Kidney Injury 41.

When is dialysis needed in acute kidney injury?

Diayssisneededin certain patientswith severeformsof acutekidney
injury when increasing symptoms and complications occur despite
adequate conservative management. Severe fluid overload,
uncontrollable hyperka emiaand severe acidos sarethemaost common
indicationsof didyssinacutekidney injury.
For how long is dialysis treatment needed in acute kidney
injury?
Certain patients of acute kidney injury need temporary dialysis
(hemodialysisor peritoneal dialysis) support till kidney function
recovers.
Patients of acutekidney injury usudly recover within 1 - 4 weeks,
during which diays ssupport may berequired.
Dialysistreatment in AKI is often temporary since the kidneys
eventuadly recover inmost casesdelaying didysisbecause of fear of
permanent dialysiscan belife-threateningin acutekidney injury.
Prevention of acutekidney injury

Early trestment of potentia causesand frequent check up of kidney
functioninsuch patients.

Prevention of hypotension and itsprompt correction.

Avoidance of nephrotoxic drugsand prompt treatment of infection
and reduced urinevolume.

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

Chronickidney disease (CKD) isadreaded diseasefor which medical
sciencehasno remedy. CKD isincreasing at anadarmingrated| over
theworld. Oneinten personshassomeform of chronic kidney disease.
Rising prevaenceof diabetes, hypertension, obesity, smoking, and high
cholesterol ismajor reason for increasing incidences of CKD.

What is chronic kidney disease?

CK D occurswhen the kidneys become damaged and gradually unable
to performtheir functions. With treatment, the kidney function may
remain stable, but if not, the damage becomeswaorse over monthsto
years. Theserum credtininelevelsrisegradudly and thelevel of kidney
function (also called the glomerular filtration rate or GFR) can be
calculated from thisblood test. The stage CKD canthusbe graded as
mild, moderate or severe. Thepresenceof albuminintheurineaso
indicatesthat kidney damageis present (seetables stage of chronic
kidney disease). CKD was previously called Chronic Renal Failure
(CRF) but theword failuregivesawrongimpression. Inearly CKD,
thereisstill somedegreeof renal function and only inthelate stages
wherekidney failuretruly occur.

What is end stage kidney disease?
End-stage kidney disease (ESK D) or end-stagerenal disease (ESRD)
refersto the time when CK D reaches an advanced stage (less than

Chronic kidney disease is a gradual, progressive
and permanent loss of kidney functions.
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10% of normal function). Thekidneysmay evenfail completely andthe
conditionisirreversble.

At thispoint, conservative management (i.e. medications, diet, lifestyle
modifications) isnot sufficient to maintain lifeand renal replacement
therapy (diaysisor kidney transplantation) isrequired.

What causes chronic kidney disease?

A number of conditions can cause permanent damageto thekidneys.
But thetwo main causes of chronic kidney disease arediabetesand
high blood pressure. They account for about two third casesof CKD.
Important causesof CKD are:

1. Diabetes. Accounting for nearly 35-40 % of al cases, Diabetesis
themost common cause of CKD. Roughly every third person with
diabetesisat therisk of developing CKD.

2. Highblood pressure. Untreated or poorly treated high blood pressure
isanother leading cause of CKD accounting for nearly 30 % of
cases. Furthermore, whatever may bethe cause of CKD, high blood
pressurewill definitely causefurther damageto the kidneys.

3. Glomerulonephritis. Thesedisorderswhich causeinflammationand
damagethekidneysarethethirdinlineof allmentsthat cause CKD.

4. Polycystickidney disease. Thisisthemaost common hereditary cause
of CKD characterized by multiple cystsin both kidneys.

5. Other causes. ageing of thekidneys, rend artery stenosis(narrowing),
blockage of urine flow by stones or an enlarged prostate, drug-
induced and toxi n-induced kidney damage, recurrent kidney infection
inchildrenand reflux nephropathy.

Two most common causes of chronic kidney disease
are diabetes and high blood pressure.
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Chronic Kidney Disease: Symptoms and Diagnosis

In chronic kidney disease (CKD), kidney function gradually declines
over monthstoyears. Intheearly stagesof CKD, most patientsremain
relatively without symptoms astheir bodies compensateand get used
to the metabolic derangementsthat devel op over time. When thekidney
function becomesseverdly impaired, symptoms dueto theaccumul ation
of toxinsand fluids start to devel op.

What are the symptoms of chronic kidney disease?

Symptomsof CKD vary depending onthe severity of thekidney damage.
CKD isdividedinto five stagesbased on thelevel of kidney function or
glomerular filtration rate (GFR). GFR can be estimated from blood
levelsof creatinineandisnormally greater than 90 ml/min.

CKD Stage 1 (kidney function 90-100 %)

In Stage 1 CKD, the GFR isgreater than 90 ml/min/1.73n7 but there
arelaboratory dbnormdlitieslikeprotenintheurine evidenceof sructurd
damageto thekidneyson x-ray, ultrasound, MRI, or CT scan; ora
family history of polycystic kidney disease. Patients are usually
asymptométic.

CKD Stage 2 (kidney function 60-89%)

In Stage 2 or mild CKD, the GFR is 60 — 89 ml/min/1.73m2. Patients
areusudly asymptomatic but somemay complain of frequent urination
especidly a night, high BP, urineabnormditieson urindysswith normd
or dightly high serum cregtinine.

In early stage of CKD most people
do not have any symptoms.
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GFR Categories in CKD
Stage Description Glomerular
Hltration
Rate (GFR)
Atincreasedrisk Withrisk factorsfor CKD | Morethan 90
(diabetes, high blood
pressure, family history,
older age, etc)
1 Kidney damage Morethan 90
(proteinintheurine) and
normd GFR
2 Kidney damageand mildly | 60-89
decreased GFR
3 3a | Mildlytomoderately 45-59
decreased GFR
3b | Moderateyto severely 30-44
decreased GFR
4 Severely decreased GFR | 15-29
5 Kidneyfalure Lessthan 15

Nationd Kidney Foundation Kidney Disease OutcomesQudity Initiative
(NKF-K/DOQI) Clinica Practice Guideline for Chronic Kidney
Disease

CKD Stage 3 (kidney function 30-59%)

In Stage 3 or moderate CKD, the GFR is30-59 ml/min/1.73m?. The

Severe uncontrolled high blood pressure at
a young age is a common presentation of CKD.

Visit: www.KidneyEducation.com



46. Save Your Kidneys

patient may still be asymptomatic or start having mild symptoms. There
may be urinary abnormalities present and serum creatinineiselevated.
CKD Stage 4 (kidney function 15-29%)

In Stage4 CKD, GFR is15-29 ml/min/1.73m?2. Symptoms may be
mild, vague and nonspecific, or very severe, depending ontheunderlying
cause of kidney faillureand associated ilInesses.

CKD Stage 5 (kidney function less than 15%)

Stage5isvery severe CKD with GFR of < 15 ml/min/1.73n?. Also
called End Stage Kidney Disease, most patientswill need dialysisor
kidney transplantation at thisstage. Symptomsmay vary frommoderae
to severe, with life-threatening complications.

therapy, Sgn symptomsof kidney failureincreaseand most of thepatients
need dialysisor kidney transplantation.
Common symptoms of kidney diseases
Lossof appetite, nauseaand vomiting.
Weskness, fatigueand weight loss.
Swelling (edema) of lower legs.
Swelling of face or around the eyesespecialy in themorning.
High blood pressure, especialy if severe, uncontrolled or in young
individuas
Pdlor.
Sleep problems, lack of concentration and dizziness.
Itching, musclecrampsor restlessness.
Flank pains.
Frequent urination especially at night (nocturia).

CKD is a important cause of low hemoglobin
not responding to treatment.
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Bone painsand fracturesin adultsand retarded growth in children.
Decreased sexua drive and erectile dysfunction in males and
menstrua disturbancesinfemaes.

When to suspect CKD in a person suffering from high blood

pressure?

In personswith high blood pressure (hypertension) suspect CKD if:
Ageislessthan 30 or more than 50 at the time of diagnosis of
hypertension.

Severe hypertension at thetime of diagnosis (i.e. more than 200/
120 mmof Hg).

Severeuncontrolled high blood pressureeven with regul ar trestment.
Concomitant visud disturbances.

Presenceof proteininurine.

Presence of symptomssuggesting CK D such aspresenceof sweling,
loss of appetite, weaknessetc.

What are the complications of advanced CKD?

Potential complicationsof advanced CKD are:

Severedifficulty in breathing and chest pain dueto marked fluid
retention inthelungs (pulmonary edema).

Severehigh blood pressure.
Severenauseaand vomiting.
Severeweakness.

Centrd nervoussystem complications: confusion, extremed egpiness,
convulsonand coma.

Weakness, loss of appetite, nausea and swelling

are common early symptoms of CKD.
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High levelsof potassiumintheblood (hyperka emia) which could
impair the heart’s ability to function and could be life-threatening.

Pericarditis, aninflammeation of thesac-likemembranethat envelopes
theheart (pericardium).

Diagnosis of CKD

CKD iscommonly asymptomatic in early stages. Usualy, CKD is
initially diagnosed when hypertension is detected, ablood test showing
elevated serum cregtinineisregquested or urinetestspostivefor abumin.
A person must be screened for CKD if heisat highrisk for developing
kidney damage (diabetic, hypertensive, older age, family history of
CKD).

1. Hemoglobin

Hemoglobin levels are usually low. Anemiais due to decreased
erythropoietin production by thekidney.

2. Urine test

Albuminor proteinintheurine(called dbuminuriaor proteinuria) isan
early signof CKD. Evensmall amountsof dbuminintheurine, caled
microa buminuria, may bethe earliest sgn of CKD. Sinceproteinuria
can bealso dueto fever or heavy exercise, it isbest to exclude other
causesof proteinuriabeforediagnosing CKD.

3. Serum creatinine, blood urea nitrogen and eGFR

An easy and inexpensive way to measure kidney function isablood
level of creatinine. Together with ageand sex, the serum creatinineis
usedin many formulasto estimatekidney function or glomerular filtration
rate (eGFR). Regular monitoring of creatinine helps to assess

Three simple tests can save your kidneys. Check
blood pressure, urine for protein and eGFR.
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progression and treatment responsein CKD. On the basis of eGFR,
CKD isdividedintofivestages. Thisstagingisuseful to recommend
additiond testing and suggestionsfor proper management.

4. Ultrasound of the kidney

Theultrasoundisasmple, effectiveandinexpensvetestinthediagnosis
of CKD. Shrunken kidneysarediagnostic of chronic kidney disecase.
However, normal or even large kidneysare seen in CKD caused by
adult polycystic kidney disease, diabetic nephropathy and amyloidoss.
Ultrasound isaso helpful to diagnose CKD dueto urinary obstruction
or kidney stones.

5. Other tests

CKD causes disturbances in different functions of the kidneys. To
evaluate these disturbancesdifferent testsare performed such as: tests
for dectrolyteand acid-base ba ance (sodium, potassium, magnesium,
bicarbonate), testsfor anemia(hematocrit, ferritin, trandferrin saturation,
peripherd smear), testsfor bone disease(ca cium, phosphorus, dkdine
phosphatase, parathyroid hormone), other generd tests(serumabumin,
cholesteral, triglycerides, blood glucoseand hemoglobinAlc) and ECG
and echocardiography.

When should a patient with CKD contact the doctor?
Patientswith CK D should contact thedoctor immediately, if heor she
deveops.

Rapid unexplained weight gain, marked reduction in urinevolume,
aggravation of swdling, shortnessof breath or difficulty in breathing
whilelyingdownin bed.

Small and contracted kidneys, seen on ultrasound,
are the hallmark sign of chronic kidney disease.
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Chest pain, very dlow or fast heart rate.

Fever, severediarrhes, severelossof appetite, severevomiting, blood
invomiting or unexplaned weight loss.

Severe muscleweaknessof recent origin.
Development of confusion, drows nessor convulsion.
Recent worsening of well controlled high blood pressure.

Red urineor excessivebleeding.

Free!ll Kidney Website in 20 + Languages

Chapter 12
Chronic Kidney Disease: Treatment

Thethreetrestment optionsfor CKD aremedical management, didysis
or transplant.

All patientswith CKD aretreated initially by medica management
(medicine, dietary adviceand monitoring).

Severedamagein CKD (ESKD) requireskidney replacement by
diaysisor transplant.

Medical Management

Why is medical management very important in CKD?

Thereisno curefor CKD. Advanced CKD needsdiaysisor kidney
transplant to maintain life. Because of the high cost and problems of
availability, inIndiaonly 5-10% of kidney patientsget treatment like
dialysisand kidney transplant, while therest diewithout getting any
definitivetherapy. Therefore, early detection and meticulousconserveive
medica management istheonly feasible and lessexpensiveway to
manage CK D and delay the need for dialysisor transplant.

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

Initiation of proper therapy at early stagesof CKD ismost rewarding.
Most patientsare asymptomatic or feel very well with proper therapy
inearly stages. Because of the absence of symptoms many patientsand
their families fail to recognize the seriousness of the disease and
discontinue medi cineand dietary retrictions. Disconti nuetion of therapy
may |ead to rapid worsening of kidney function requiring expensive
diaysisor kidney transplantation.

In CKD with early medical management

patients can live a long life.
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In CKD with early medical management patients can live a
long life.
What are the goals of medical management in CKD?

CKD isaprogressively deteriorating condition with no cure. Theaims
of medica management areto:

1. Slow down theprogression of the disease.

2. Treat underlying causesand contributing factors.

3. Rdievesymptomsand treat complicationsof thedisease.
4. Reducetherisk of developing cardiovascular disease.

5. Delaytheneedfor didysisor transplant.

What are the treatment strategies in different stages of CKD?

Treatment strategiesand recommended actionsin different stages of
chronickidney diseaseare summarizedinthistable.

Stage Recommended Action

All Stages | - Regular follow up and monitoring

- Lifestylechangesand general measures:

1 - Diagnose/treat to dow downthe progression

- Educate pati ents on di sease management

- Treat comorbid conditions, cardiovascul ar diseaserisk
reduction

- Estimate progression; treat co-morbid conditions

- Evauate/treat complications, refer to nephrologist

4 - Educate patients on kidney replacement options
Preparefor kidney replacement therapy

5 - Kidney replacement by diaysisor 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
Identifying and treating these underlying primary conditionsmay help
prevent, delay or reversethe progression of CKD.
Diabetesmdlitusand hypertension.
Urinary tract infection or obstruction.
Glomerulonephritis, renovascular disease, analges ¢ nephropeathy etc.

2. Strategies to Slow Down the Progression of CKD

Your doctor may prescribeimportant and effective measuresto slow
downtheprogression of CKD suchas:

Strict blood pressure control and ACE inhibitor or angiotensin I
receptor—blocker therapy.

Proteinrestriction.
Lipidlowering therapy.
Correction of anemia
3. Supportive and Symptomatic Treatment
Water pill (diuretics) toincreasevolumeof urineand reduceswelling.
Drugsto control nausea, vomiting and gastric discomforts.

Supplementation of calcium, phosphate binders, active form of
Vitamin D and other drugsto prevent and correct CKD related
bonedisease.

Correction of low hemoglobin (anemia) withiron, vitaminsand
erythropoietininjections.

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 failure. By correction of reversible
factorskidney failuremay improve, and kidney function may returnto
stablebaseleve of function. Thecommonreversiblecausesare:

Volumedepletion.

Kidney failuredueto drugs (non steroida anti-inflammatory drugs
or NSAIDs, contrast agents, aminoglycos desantibiotics).
Infection and congestive heart failure.

5. Identify and Treat Complications of CKD
Complicationsof CKD requireearly diagnosisand immediatetrestment.
The common complications which need attention are severe fluid
overload, high potassiumleve inblood (potassium > 6.0 mEg/L), and
severeill effects of advanced kidney failureon heart, brain and lungs.
6. Life Style Modification and General Measures
Thesemeasuresareimportant in reducing overal risk:

Stop smoking.

Maintain healthy weight, exerciseregularly and remain physicaly

activeonaregular basis.

Limit acohal intake.

Follow ahedlthy eating plan and reduce dietary sat intake.

M edi cations should betaken asdirected by the doctor. They may
be adjusted according to the severity of the kidney damage.

Regular follow up and treatment as directed by anephrol ogist.

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

Depending onthetypeand severity of kidney disease, dietary restrictions

areneeded in CKD (discussed in detail in Chapter 25).
Salt (sodium): To control high blood pressure and swelling, salt
restrictionisadvised. St restriction includes: not adding sdt tofoods
at thetable and avoiding salt rich food such asfast food, papad,
picklesand minimizing the use of most canned foods.

Fluid intake: Decreased urinevolumein CKD patients can cause
swelling and in severe cases even breathlessness. Therefore, fluid
restrictionisadvisedfor al CKD patientswith swelling.

Potassium Blood potassiumlevelsusualy risein CKD patients.
Thiscanhavelife-threstening effectsonthe heart activity. To prevent
this, intake of potassium-rich foods (such asdry fruit, coconut water,
potatoes, oranges, bananas, tomatoes etc.) should berestricted as
advised by adoctor.

Protein: Patientswith CKD should avoid high-protein dietswhich
may accel eratetherate of kidney damage.

8. Preparation for Kidney Replacement Therapy

Protect veins of the non-dominant forearm as soon as CKD is
diagnosed.

Useof theve nsof thisarm should be avoided for blood collection
or IV infusons.

Askidney function deteriorates and ESK D approaches, dialysisor
trangpl antation will beindicated. A nephrologist will discussfurther
treatment optionswith patientsand their families, depending onthe
medical needsof thepatient aswell aspersond preference. Didysis
modadlitiesincludehemodidysisor peritoned didyss.

In CKD dietary restrictions may delay the

progression and prevent complications.
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If hemodiaysisispreferred, patientsand their familiesshould be
educated and advised to have an AV fistula created — preferably 6
to 12 monthsprior to theanticipated need for initiating hemodiayss.

In CKD, dietary restrictions may delay the progression and
prevent complications.

A CKD patient may also qualify for pre-emptive kidney
transplantation. Here, the patient recelvesakidney transplant form
alivedonor prior totheinitiation of dialyss.

Administration of HepatitisB vaccination in theearly stage of CKD
reduces risk of Hepatitis B infection during dialysis or kidney
transplantation. Four double doses of recombinant Hepatitis B
vaccineat 0, 1, 2 & 6 monthsshould begiven, intramuscularly inthe
deltoid region.

9. Referral to a Nephrologist

A person with CKD needsearly referral to anephrologist and pre-
dialysiseducation to decrease morbidity and mortdity. Early referral
reducestherate of progressionto ESKD and may delay theneed to
initiatekidney (rena) replacement therapy.

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

Whatever the underlying cause of CK D, strict control of blood pressure
isthemost important treatment to prevent or delay the progression of
CKD. Uncontrolled blood pressureleadsto rapid worsening of CKD
and complicationssuch asheart attack and stroke.

Which drugs are used to control high blood pressure?

Thenephrologist or physician will select appropriate agentsto control

In CKD protect veins of non-dominant forearm
by avoiding blood collection or IV infusions.
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Most vital treatment to | high blood pressure. The most
protect thekidney. common drugsused are angiotensin
converting enzyme (ACE) inhibitors,
angiotensin receptor blockers
(ARBS), calcium channel blockers,
betablockersand diuretics.

ACE inhibitors and ARBs are
recommended asfirst linetherapy to
reduce blood pressureand dso helps
by dowingtheprogressionof kidney
damage, thereby, protecting the

Blood pressure kidneys.
lessthan 140/80

What is the goal of blood
pressure control in CKD?

It isrecommended to keep blood pressure below 130/ 80 mmHg.

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

Periodic visitsto adoctor help to know the blood pressure status. But
buying ablood pressureinstrument and using it regularly at home may
be helpful to assess and monitor blood pressure control in CKD.
Maintaining achart of blood pressurerecordingsmay help , the doctor
adjust drug dosagesand times of administration.

How do diuretic drugs help CKD patients?

Doctorsmay prescribediuretic which aremedicinesthat helptoincrease
thevolume of urineand reduce swelling and breathl essnessin some
patients. It isimportant to remember that thesemedicinesmay increase
thevolumeof urinebut do not improvethefunction of thekidney.

Why does anemia occur in CKD and how is it treated?
When kidneysarefunctioning properly, they produceahormonecaled
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erythropoietin, which stimul atesthe bone marrow to producered blood
cdls. InCKD withreduction of kidney function, erythropoietin production
also decreases, leadingto anemia

Iron tablets, vitaminsand, at times, intravenousironinjectionsarethe
first stepstotreat anemiadueto CKD. Severe anemia, or anemianot
responding to drug therapy, needsinjectionsof synthetic erythropoietin,
which help bonemarrow to produce oxygen-carrying red blood cells.
Erythropoietininjectionsare safe, effective and the preferred method
of treating anemia dueto CKD. Transfusion of blood is quick and
effectiveto correct anemiain an emergency but isnot the preferred
method dueto therisk of infection and dlergic reactions.

Why does anemia in CKD need treatment?

Red blood cdlscarry oxygenfrom lungsto dl partsof thebody. Anemia
(low hemoglobin) in CKD leadsto weakness, fatigue, poor exercise
capacity, breathlessness, rapid heartbeat, loss of concentration,
intoleranceto cold and chest pain and therefore, thisneeds 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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Chapter 13

Dialysis

Dialysisisaprocedure by which waste products and excesswater that
accumulatein rend fallureareremoved fromthebody atificidly. Itisa
life-saving technique for patients with End Stage Kidney Disease
(ESKD) or AcuteKidney Injury.
How does dialysis help people with severe kidney failure?
Diaysishelpsthebody by performing thefoll owing functionsof failed
kidneys
Purification of blood by removd of waste productssuch ascreetinine,
ureaetc.

Removal of excessfluid and maintenance of the right amount of
water inthe body.

Correction of e ectrolyte and acid-base bal ance disturbances.

However, dialytic therapy cannot replacedll the functionsof anormal
kidney such as production of the hormone erythropoietin needed to
maintain hemoglobinleves.

When is dialysis needed?

When the kidney function is reduced by 85-90% from the normal
(ESKD) waste products and fluids build up in the body. The
accumul ation of toxinssuch ascreatinine and other nitrogenouswaste
productsleadsto symptoms such as nausea, vomiting, fatigue, swelling
and breathlessness. Theseare collectively termed asuremia. Atthis
point, medical management becomesinadequate and the patient will
needto start diaysis.

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 diseaseisirreversible and onceapatient reaches
Stage 5 (ESKD), lifelong dialysistreatmentswill be needed unless
successful kidney transplantation is performed. Ontheother hand, a
patient withAK1 may need diaysissupport only for ashort period until
kidney function recovers.

What are the types of dialysis?
Therearetwo maintypesof didyss: hemodiayssand peritoned didyss.

Hemodialyss Inhemodiaysis(HD), waste productsand excessfluids
areremoved from the blood by passing the blood through a special
filter or artificid kidney called adiayzer, aided by adidyssmachine.

Peritoneal dialysis. Inperitoned diaysis(PD), asoft tubeor catheter
isinsarted throughtheskin, intotheabdomind cavity anddidysissolution
isinfusedintotheabdomind cavity to removewaste productsand excess
fluid fromthebody. Thisisdoneat home, usually without amachine.

Which factors determine selection of dialysis modality in
ESKD patients?

Hemodiaysisand peritoned dialysisboth are effectivemodditiesin
ESKD patients. Nosingledidyssmodality isbest suited for dl patients.
After considering advantages and disadvantages of each dialysis
modality, selection of HD or PD ismadejointly by the patient, family
membersand the nephrologist. Mg or factorsdetermining thisselection
are cost of therapy, age, comorbid conditions, distanceof hemodidyss
center, educational status, physician bias and the patient’s preferences
andlifestyle. Becauseof low cost and easy availability, hemodiaysisis
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, potassium, phosphorusand fluidintake. Dialysi's
patients must follow these dietary advicesbut dietary restrictionsare
reduced after dialysisisinitiatedin CKD. Mogt patientsondialysisare
advised to take more protein compared to their pre-dialysis
prescriptions, with adequate cal ories, water-soluble vitamins and
mineras. Itisadvisablethat patientson dialysisconsult adietitianto
adequatdly plantheir diets.

What is “dry weight”?

In patients undergoing dialysis, the “dry weight” is the weight of the
patient after all excess fluid is removed by dialysis. The “dry weight”
may need to be adjusted from timeto time asthe actual weight of the
patient may change. Thisisalsoknown asthe edema-freeweight, the

patient has no lung congestion and the hemodynamic status is not
compromised (BPisnot low nor do they have any symptoms).

Hemodialysis
Inhemodidysis, blood ispurified withthehelp of didysismachineand
didyzer.
How is hemodialysis done?

Mot of thetime, hemodiaysisisperformed in hospita sor freestanding
dialysis centers, under the care of doctors, nurses and dialysis
technicians.
Thedialysis machine pumps blood from the body to the dialyzer
through flexibleblood tubings. Heparininfusion or continuoussdine
flushing isdoneto prevent dotting of blood.

Even after starting dialysis, dietary
restrictions must be continued.
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Thedidyzer (artificid kidney) isaspecid filter through which blood
flows which removes extrafluids and waste products. Dialyzer
purifiesblood withthehelp of specid solution called diaysatewhich
isprepared by adialysismachine.

Oncetheblood is cleaned, the machine sendsit back to the bodly.
Hemodiaysisiscarried out usudly three times per week and each
session lastsfor about four hours.

How is the blood withdrawn for purification and returned back
to the body in the process of hemodialysis?

Thethree most common types of vascular accessfor hemodialysisare
centrd venouscatheters, nativearteriovenous(AV) figulasand synthetic
grafts.

Vascular Accessfor Hemodialysis

Right subclavian vein Right jugular vein L eft femoral vein

— .f“ R
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1. Central Venous Catheter

Assoon asthedecisionto start immediate hemodialysisismade, a
vascular accessor central venous catheter hasto beinserted. The
vascular accesswill alow theblood of the patient to leavethe body
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Thismethod of vascular accessisideal for short-term useuntil a
fistulaor graftisready.
A catheter isinserted into alargeveinin either theneck, chest, or leg
near the groin (internal jugular, subclavian and femoral veins
respectivey). With thiscatheter morethan 300 ml/min blood can be
withdrawnfor diayss.

Cathetersareflexible, hollow tubeswith two lumens. Blood |eaves
the patient’s body passing through one lumen, enters the dialysis
circuit, and isreturned to the body viathe other lumen.

Venous catheters are immediate but temporary accesses for
hemodialys sespecialy on emergency cases.

Two types of venous cathetersare available, tunnelled (usablefor
months) and non-tunnelled (usablefor weeks).

2. AV Fistula

- Thearteriovenousor AV fisulaisthe

A.V.Fistula most common and the best method

_ of vascular access for long term
< Ven | hemodidysisbecauseit | astslonger,

Artery'.H | T & is less likely to get clotted or
AV inflected,
: '*-= R - An AV fistula is created in the
R Q, / Connection|  forearm near thewrist by surgically
JININ [ ot artery connecting or apposing the radial
/ —— | andvein

y A artery tothe cephalicvein.

' . Since blood flow and pressure is
higher in the artery than the vein,
blood flowsfrom theformer to the
latter. After afew weeksor months,
theveindilatesanditswdlsthickens.

and bebrought to the artificia kidney or dialyzer to be cleaned or
filtered.
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Such maturation of theAV fistulatakestime, hence, it cannot beused

for hemodidyssimmediately after itscongtruction.
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For hemodidysistwolarge-bore needlesareinsertedinto thefistula,
oneto carry blood to the dia yzer and the other to return the cleansed
blood to the body.

AV fistulalastsfor many yearsif maintained well. All usual daily
activitiescan beeasily performed with thehand having AV fistula.

Why does AV fistula need special care?

Lifeof apatient with CKD- ESKD dependson regular and adequate
hemodidysis TheAV figulaisthe permanent vascular accessessentid
for chronichemodidyssandisadso caled thelifeinefor the patient
on maintenance hemodialysis. Special careof AV fistulaensures
adequate blood delivery for along period.

Largeamount of blood with high pressureflowsin theveinsof AV
fistula. Accidental injury to such dilated veins can lead to profuse
bleeding, and sudden loss of blood in large volume can be life
threatening. So special careis mandatory to protect veins of AV
fisula

Taking Care of AV Fistula

Proper regular careand protection of AV fistulaensures adequate blood
ddlivery for years. Important precautionsto keep afistulahealthy and
working for longer period areasfollows:

1. Prevent infection

Alwayskeepthesiteof thefistulaclean by washing thevascular access
arm daily and before each dialysistreatment. It isalso important to
observeaseptic technique during cannulation and throughout thedidysis
process.

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

Useaccesssteonly for didyss. Do not let anyonegiveintravenous
injections, draw blood or measure blood pressure onthearmwith
theAV fistula

Avoid injury to AV fistula. Don’t wear jewelry, tight clothes or-a
wrist watches on the vascular accessarm. Accidental injury toAV
fistula can lead to sudden profuse bleeding, which can be life-
threstening.

To control bleeding, immediately apply firm pressure at the site of
the bleeding with the other hand or with atight bandage. After the
bleedingiscontrolled, contact your doctor. Instead of making efforts
to control theloss of blood, rushing to hospita for helpisunwise
and dangerous.

Do not lift heavy itemswith the accessed arm and avoid pressureon
it. Becareful; do not leep onthearmwiththeAV fistula.

3. Ensure proper functioning of AV fistula

Blood flow through theAV fistulashould be checked regularly by fedling
thevibration (also called athrill) threetimesaday (before breakfast,
lunch and dinner). If thevibrationisabsent, your doctor or dialysis
center staff should beimmediately contacted. A blood clot may have
formedinsdethefistulaand early detection and timely intervention to
dissolveor removethe clot may salvagetheAV fistula

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

4. Regular exercise

Regular exercise of AV fistulacan lead to its maturation. Even after

To ensure adequate blood delivery and effective long term
hemodialysis, special care of AV fistula is most essential.
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initiating hemodiays's, regular exerciseof accessarm hel psto strengthen

theAV fistula
3. Graft

An arteriovenousgraft isanother form of long term dialysisaccess,
which can be used when persons do not have satisfactory veinsfor
anAV fistulaor haveafaled AV fistula

In graft method, an artery issurgically connected to aveinwith a
short pieceof synthetic soft tubewhichisimplanted under theskin.
Needlesareinserted inthisgraft during diaysistrestment.

ComparedtoanAV fistula, AV graftsareat ahighrisk to develop
clotting, infection, and usually do not last aslong asafistula

What are the functions of hemodialysis machine?
Themachinepreparesspecial didysissolution (didysate), whichis
deliveredtothediayzer for cleaning of theblood.

The machine meticul ously adjusts and monitors concentration of
electrolytes, temperature, volumeand pressureof ddlivered didysate,
which are modified as per the patient’s need. Dialysis solution removes
unwanted waste products and extrawater from the body through
didyzer.

For the safety of the patient, the machine hasvarious safety devices

and alarmssuch asfor detection of blood |eakagefromthedialyzer
or the presence of air inblood circuit.

Computerized modd sof hemodidyssmachinewithdisplay of various
parametersonfront screen and different darms provide convenience,
accuracy and safety to perform and monitor dialysistreatment.

The hemodialysis machine, with the help of dialyzer, filters
blood and maintains fluid, electrolyte and acid base balance.
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What is the structure of the dialyzer and how does it purify
blood?

Structure of dialyzer

. - In the process of

Structureof Dialyzer A
hemodidyss, didyzer
g Impureblood enters (artificial kidney) isa
L 1 Dislysste with waste filter where
—> products exits purification of blood

OCCUrS.
y Purificationof bloodin | - Dialyzer is about 20
| hollow fibers centimeter longand 5
centimeter wideclear
plasticcylinder which
<€~ Fresh diaysate enters contai nsthousands of
it tube-likehollow fibers
““_ 5 Purifiedbloodexits composed of ynthetic
semi-permeable
membrane.

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

Dialysissolution entersfrom oneend of dialyzer, flowsaround the
outside of the fibers (“dialysate compartment”) and exits from the
other end.

Purification of blood in dialyzer

Inhemodiayss, blood flowsout from the patient through the vascul ar
access and blood tubings into one end of the dialyzer where it is
distributed into thousandsof capillary-likehollow fibers. Thedidyss
solution entersfrom another port and flows around thesefibersinthe
“dialysate compartment” of the dialyzer.
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Process of Hemodialysis

Impureblood
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Every minute, about 300 ml of blood and 600 ml of didysissolution
continuoudly flow in oppositedirectionswithinthedialyzer. The
semi-permeable membrane of the hollow fiberswhich separatesthe
blood and thedialysatedlowsremova of waste productsand excess
fluid from the blood to the dia ysate compartment.

Blood exitsfrom the other end of dialyzer after purification. Dialyss
solution with toxic substances and excess fluid which areremoved
from the blood exitsfrom the end of dialyzer from which blood
enters.

Inhemodidyss, theblood volumeof the patient circulatesand passes
through thediayzer about twelvetimes. After four hoursof trestment,
blood ureaand serum creatininelevelsare reduced substantially,
excessfluidsareremoved and e ectrolytelevel sare corrected.

What is dialysate and its function in hemodialysis?
Thedidysate (didysssolution) isthespedid fluidusedinhemodiayss
toremovewasteand extrafluid from the blood.

The composition of the standard dialysate resembles normal
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extracellular fluid, but depending on the need of the patient, its
composition can be modified.

Thediadysateis prepared by manufacturer by mixing about 30 parts
of highly purified water with one part of dialysate concentrate.
Thedialysate concentrateisaspecia fluid that iscommercially
available, which containse ectrol ytes, minerd sand bicarbonate.

Thewater used to makethediaysateispurified sequentialy by a
sand filter, a charcoa filter, water softener, reverse osmosis,
deionization and ultraviol et filtration. Theproduct of these processes
iswater that isessentialy free of dust, suspended impurities, chemica
impurities, minerals, bacteriaand endotoxins.

Thiscareful purification of water and subsequent monitoring of its
quality isessentia to protect patientsfrom therisk of contaminants
inthewater. Each patient isexposed to about 150 liters of water
during each hemodiaysissesson.

Where is hemodialysis done?

Hemodidysisisusualy donein hospitalsor diadysiscentersby trained
staff under thesupervision of adoctor. Inafew stablepatients, it may
bedoneat home. Home hemodiays srequires proper training of the
pati ent and family members, adequate spaceand financia resources.

Is hemodialysis painful? What does the patient do during
dialysis?

The hemodiaysisprocedureisnot painful. Theremay bedight pain
experienceduring intravenous needleinsertion when the blood tubings
are connected to the patient at thestart of the procedure. Thisoutpatient
requiresthe patient to go to the hospital or dialysiscenter thriceaweek

Changes in dialysate composition helps correct electrolyte
imbalance and during the process of hemodialysis.
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and going homeafterwards. During thetreatment, patientsrest, deep,
read, listen to music or watch television. They may even takelight
snacksand hot or cold drinksduring thistime.

What are the common problems during hemodialysis?

Common problems during hemodialysisinclude low blood pressure
(hypotension), nausea, vomiting, muscle cramps, weakness and
headache. These adverse events may be avoided by appropriately
accessing the hemodynamics and volume status beforethe dialysis
session. Weight gainin between sessions should bemonitored, aswell
asserum electrolytesand hemoglobinlevels.

What are the advantages and disadvantages of hemodialysis?

Advantages of hemodialysis:
Sincetreatmentsaredone by trained nursesor technicians, patients
aresubjected tolessburden of caring for themselves. Some patients
find hemodiadysismorecomfortableand lesssiressful than peritoned
diayss
Hemodiaysisisfaster and moreefficient per unit timethan peritoned
didyss.
Hemodialysis center providesaplatform to meet andinteract with
other patientswith similar problems. Such interaction can reduce
stress and the patient can enjoy company of fellow patients.
Hemodialysisis usualy done for 4 hours, three times a week.
Between treatments, patient may enjoy “free time”.

Patientsavoidtherisksof peritonitisand exit-gteinfections.

In some countries, hemodialysisislessexpensive than peritoneal
didyss.

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

Free!ll Kidney Website in 20 + Languages

CHP. 13. Dialysis 71.

Disadvantages of hemodialysis:

Inconvenienceand timelost for regular travel tothehemodialysis
center especialy whenthelatter islocated far from home.

Duetofixed schedulefor hemodialysis, the patient hasto plan all
activitiesaround thetreatment schedule.

Frequent needle pricksand insertion during trestmentscan bepainful.
There are somemeasures|ike application of topical anestheticsto
diminishthe painin somecases.

Dietary restrictionsof fluid, salt, potassium and phosphorousstill
haveto be observed. Patients need to adhereto theselimitations.

Thereisarisk of contracting blood-borneinfectionslike Hepatitis
BandC.

Do’s and don’ts for hemodialysis patients

Patientswith ESKD on maintenance hemodialysis need regular
treatments, usually thriceweekly. Skipping or missing treatments
aredeleteriousto hedth.

Hemodiaysis patients have to observe proper dietary restrictions.
Fluid, salt, potassium and phosphorous restriction have to be
observed. Proteinintake should beregul ated upon the adviceof the
doctor or rend dietician. Idedly, weight gain between didysisshould
bekept at 2to 3kgs(4.4t0 6.6 |bs) only.

Malnutrition iscommonin patients on hemodialysisand leadsto
poorer outcomes. A referral to adietician with the supervision of
thedoctor isnecessary to maintain enough caloric and proteinintake
to maintain adequate nutrition.

The main disadvantage of hemodialysis is the
need to visit a center three times a week.
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Peti entson mai ntenance hemodialys smay need to be supplemented
withwater-solublevitaminslikevitaminsB and C. They should avoid
over-the-counter multivitaminswhich may not contain somerequired
vitamins, may containinadequate level sof somerequired vitamins,
or may contain vitaminsthat may be harmful for CKD patientssuch
asvitaminsA, Eand K.

Calcium and vitamin D may be supplemented, depending on blood
levelsof calcium, phosphorus and parathyroid hormone.

Lifestylechangesare mandatory. General measuresinclude smoking
cessation, mai ntenanceof ided weight, regular exerciseand limitation
of dcohol intake.

When should a patient on CAPD consult a dialysis nurse or
doctor?

The patient on CAPD shouldimmediately consult adialysisnurseor
doctor in casesof :

BleedingfromAV fistulasite or catheter site.

Disappearanceor absenceof vibration, bruit or thrill intheAV fistula.
Unexpected weight gain, significant swelling or breathlessness.
Chest pain, very ow or fast heart rate.

Devel opment of severehigh blood pressureor low blood pressure.
Confusion, drows ness, unconsciousnessor convulsions.

Fever, chills, severevomiting, vomiting of blood or severeweakness.

Peritoneal Dialysis
Peritoneal dialysis (PD) isanother form of dialysismodality for the
patientswith kidney failure. Itiswiddy accepted and effective. Itisthe
most common method of dialysisdoneat home.

In patients with hemodialysis restriction of fluids and salt
is essential to control weight gain between two dialysis.
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What is peritoneal dialysis?
The peritoneumisathin membranethat linestheinner surface of the
abdomind cavity.

The peritoneal membraneisanatural semi-permeable membrane
whichalowswaste products and toxinsin the blood to passthrough
it.

Peritonedl dialysisisaprocessof purification of blood through the
peritoneal membrane.

What are the types of peritoneal dialysis?
Typesof peritoned dialysis:

1. Intermittent Peritoneal Didysis(IPD)

2. ContinuousAmbulatory Peritoned Diayss(CAPD)
3. Continuous Cycling Peritoned Didysis(CCPD)

1. Intermittent Peritoneal Dialysis (IPD)
Intermittent peritoned dialysis(IPD) isavauableand effectivedialyss
optionfor short term dialysisin hospitalized patientswith acute kidney
failure, in children and during emergenciesor initia treatment of ESKD.
In IPD, a special catheter with multiple holes is inserted into the patient’s
abdomen through which aspecid solution caledthediaysateisinfused
into the abdominal cavity or peritoneal space. Thediaysate absorbs
waste products and excess fluids from the patient’s blood. After some
time, thefluidisdrained and the processisrepeated several timesina
day.

IPD lastsfor aperiod of 24- 36 hours and about 30 to 40 liters of

diaysate solutionisused up during thetreatment.

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

patient.

CAPD is a type of dialysis that can be carried out
by patients at home with specialized fluid.
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2. Continuous Ambulatory Peritoneal Dialysis (CAPD)

What is CAPD?
CAPD means:

C — Continuous: The processis uninterrupted (treatment without
stopping for 24 hoursaday, 7 daysaweek).

A-Ambulatory: The patient can walk around and performroutine
activities.

P —Peritoneal: The peritoneal membraneintheabdomenworksasa
filter.

D — Dialysis: Themethod of purification of blood.

ContinuousAmbulatory Peritoned Didysis(CAPD) isaformof didysis
which can be carried out by a person at home without the use of a
machine. As CAPD provides convenience and independenceitisa
popular didysismodality inmany countries.

Processof CAPD :

CAPD catheter: The permanent accessfor peritoned dialyss(CAPD
catheter) isasoft thin flexiblesilicon rubber tube with numerousside
holes. Itis surgically inserted into the patient’s abdomen through the
abdominal wall, about aninch below and to the side of the navel or
belly button. The CAPD catheter is inserted about 10 to 14 days
before CAPD starts. The PD catheter is the “life line” of CAPD patients,
just astheAV fistulaisto apatient on hemodiaysis.

Technique of continuous ambulatory peritoneal dialysis
(CAPD):
INCAPD, specid fluid (dialysate) isinfusedinto theabdominal cavity

and iskept therefor aperiod of time, after whichitis drained. This
processof fill, dwell and drainiscalled an exchange.

CAPD must be carried out meticulously
every day at a fixed time with no holidays.
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Fill: Peritoned didysisfluid fromthesterile PD bagisinfused by gravity,
through steriletubings connected to the PD catheter, into the abdomina
cavity. Usudly, 2litersof fluidisinfused. Thebagemptied of PD fluid
is rolled up and tucked in the patient’s inner wear until the next exchange.

Dwdl: Theperiod of timeinwhich PD fluid remainsing detheabdomind
cavity iscalled thedwell time. Thislastsfor about 4 to 6 hours per
exchange during the day and 6 to 8 hours at night. The process of
cleaning the blood takes place during dwell time. The peritoneal
membrane works like afilter allowing waste products, unwanted
substances and excessfluid to passfrom blood into the PD fluid. The
patient is free to walk around during this time (hence the term,
ambulatory).

Process of CAPD
PD fluid enters Waste PD fluid with
abdomen —> products mix waste
with PD fluid products exits

PD fluidin /
abdomen /

| |

Structure of PD catheter

e A [y o) |

=l
A A
Part. Partinwall Part inside the
outside the  of abdomen abdomen
abdomen
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Drain: Whenthedwdl timeiscompleted, the PD fluidisdrained into
the empty collection bag (which had been rolled up and tucked inthe
patient’s inner clothing). The bag with the drained fluid is weighed and
discarded; theweight isrecorded. Thedrained fluid should be clear.
Drainage and replacement with fresh sol ution takes about 30 to 40
minutes. Exchangesmay bedonefrom 3to 5 timesduring theday and
onceduringthenight. Fluid for thenight exchangeisleft intheabdomen
overnight and drained in the morning. Strict aseptic precautionsshould
be observed when performing CAPD.

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

Automated peritoned dialysis(APD) or continuouscycling peritoneal
dialysis (CCPD) isaform of PD treatment done at home using an
automated cycler machine. Themachineautomatically fillsand drains
the PD fluid from the abdomen. Each cycleusually lastsfor 1-2 hours
and exchangesaredone4 to 5 times per treatment. Thetreatment lasts
about 8to 10 hours, usudly at night, whilethepatientisasleep. Inthe
morning, themachineisdisconnected and 2to 3litersof PD fluid are
usualy leftintheabdomina cavity. Thisfluidisdrained thefollowing
evening before the next treatment is started. APD is advantageous
sinceit allowsthe patient to go about regular activitiesduring the day.
Also, sincethe PD bag is connected and detached from the catheter
only once aday, the procedureismore comfortable and carriesless
risk of peritonitis. However, APD may beexpensiveinsomecountries
and can be arather complex procedurefor some patients.

Continuous cycling peritoneal dialysis is carried out at home
with an automated cycler machine.

What is PD fluid used in CAPD?
PD fluid (didysate) isasterilesol ution containingmineral sand glucose

Continuous Cycling Peritoneal Dialysis is carried
out at home with an automated cycler machine.
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(dextrose). Glucoseinthediaysatealowsremoval of fluid fromthe
body. Depending onthe concentration of glucose, therearethreekinds
of didysateavailableinIndiaandin most areasworldwide (1.5%, 2.5%
and 4.5%).Theglucose concentrationisselected for individud patients
depending on the amount of fluid that needsto beremoved fromthe
body. Newer PD fluidsareavailablein some countrieswhich contain
icodextrininstead of glucose. |codextrin-containing solutionsremove
body fluids more slowly and are recommended for diabetic or
overweight patients.

CAPD solution bagsareavailablein different volumesranging from
1000to 2500 ml.

What are the common problems during CAPD?

Themaincomplicationsof CAPD involveinfections. Themaost common
infection is peritonitis, an infection of the peritoneum Paininthe
abdomen, fever, chillsand cloudy/turbid outflow of PD fluid (effluent)
arecommon presentationsof peritonitis. Toavoid peritonitis, CAPD
should be doneunder strict aseptic precautionsand constipation should
be avoided. The treatment of peritonitisincludes broad spectrum
antibiotics, culture of the PD effluent (to help select appropriate
antibiotics) and, inafew patients, remova of the PD catheter. Infection
at the exit site of the PD catheter is another infection that may also
deveop.

Precautions to avoid infections are of utmost importance in
CAPD patients.

Other problemsthat may occur in CAPD are abdominal distention,
weakening of the abdomina muscles causing hernia, fluid overload,
scrotal edema, congtipation, back pain, poor outflow drainage, leakage
of fludandweight gain.

Precautions to avoid infections are of
utmost importance in CAPD patients.
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Advantages of CAPD

Dietary and fluid restrictions areless, compared to hemodialysis
treatment.

Morefreedomisenjoyed, since PD can be done at home, at work
or whiletravelling. The patient can perform CAPD on hisor her
own and thereisno need for ahemodiaysismachine, hemodiaysis
nurse, technician or family member tohelp out. Other activitiesmay
be donewhilediadysisistaking place.

Thefixed scheduleof hospital or dialysiscenter visits, travel time
and needl e pricks associated with hemodiaysisare avoided.

Hypertension and anemiamay be better controlled.

Gentledialysiswith continuous cleaning of blood, so no ups-and-
downsor discomfort.

Disadvantages of CAPD

Infections of the peritoneum (peritonitis) and catheter exit Siteare
common.

Thetreatment may bestressful. Patientsshould perform treatments
regularly every day, without fail, meticuloudy followinginstructions
and grict cleanliness.

Some patients experience discomfort and changesin appearance
dueto the permanent external catheter and fluid in the abdomen.
Weight gain, elevated blood sugar and hypertriglyceridemiamay
devel op dueto absorption of sugar (glucose) inthe PD solution.

PD solution bagsmay beinconvenient to handle and storeat home.

What dietary changes are recommended for a patient on
CAPD?

A patient on CAPD requires adequate nutrition and the dietary

Main benefits of CAPD are freedom in location,
convenience in timings and lesser dietary restrictions.
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prescription is dlightly different from the diet of patients on
hemodidysis.

Thedoctor or dietician may recommend increasing proteininthe
diet to avoid protein malnutrition dueto continuous proteinlossin
peritoned didyss.

Enough calories should beingested to prevent manutrition while
avoiding excessivewe ght gain. The PD solution hasglucosewhich
adds continuously extracarbohydrate to patient on CAPD.

Although sdt and fluid still haveto berestricted, theremay beless
restriction than for apatient on hemodiaysis.

Dietary potass um and phosphate arerestricted.

Dietary fiber isincreased to prevent constipation.
When should a person on CAPD contact the dialysis nurse
or doctor?

Thepatient on CAPD shouldimmediately contact dialys snurseor doctor
whenany of thefollowing occurs:

Paininabdomen, fever or chills.
Drainage of cloudy/turbid or bloody PD fluid.

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

Difficultyininfusionor dranageof PD fluid.

Condtipation

Unexpected weight gain, significant swelling, breathlessnessand
development of severe hypertension (suggestive of fluid overload).

Low blood pressure, weight reduction, cramps and dizziness
(suggedtiveof 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 (K T) isthe outcome of great advancementin
medical science.

Kidney transplantation isthetreatment of choicefor end-stagekidney
disease (ESKD). Successful kidney transplantation may offer better
qudity of lifeand longer patient survival compared withdialysis. Life
after successful kidney transplantationisamost normal.

Kidney transplantation is discussed in four parts:

1. Pre-Transplant Information

2. Transplant surgery

3. Post Transplant care

4. Deceased donor (Cadaveric) kidney transplant

Pre-Transplant Information

What is kidney transplantation?

Kidney transplantationisasurgica procedureinwhich ahedthy kidney
(from aliving donor or deceased - cadaver donor) isplaced into the
body of aperson suffering from end-stage kidney disease (recipient).
When is kidney transplant necessary?

Kidney trangplantation isnecessary for patientswho are suffering from
ESKD whoareondidysis(hemodidysisor peritoned didysis) or who
areapproaching ESKD but not yet ondialysis (pre-emptive KT).
When is kidney transplant not required in kidney failure?

A patient with acute kidney injury should not undergo KT. Kidney
transplantation isaso not donein caseswhereonly onekidney fails

Discovery of kidney transplantation has been
a blessing for patients with chronic kidney failure.
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and theother kidney isstill functioning. Transplantation should only be
doneif therend falureisirreversible.

Why is kidney transplant necessary in end-stage kidney
disease?

Dialysisreplacessomedegree of thefiltration of waste productsof the
kidneys. Other functionsof thekidneysare not accomplished, someof
which are better addressed by transplantation. Hence, kidney
transplantation, when a suitable donor is available and when no
contraindications are present, offers the best treatment option for
completerehabilitation of apatient with end-stagekidney failure. As
kidney trangpl antation saveslivesand enabl esoneto enjoy dmaost normd
life, it is referred to as the “Gift of Life”.

What are the advantages of kidney transplantation?
Major benefitsof successful KT are:
Better degree of replacement of rena function and better quality of

life: The patient may achievean dmost normal and activelifestyle
with more energy, staminaand productivity.

Freedomfromdiayss. Petientsavoid thecomplications, cost, lost
timeand inconveniencesof diaysistreatment.

Longer life expectancy: Transplant patients have a longer life
expectancy than risk-matched patientswho remainondiayss.
Lesser dietary and fluid restrictions.

Cost-effectiveness: Althoughtheinitial cost of akidney transplant
may be high, the expenses decrease by the second to third year
post-transplant and by then, is usually less than that needed for
maintenancedidys strestment.

Successful kidney transplantation is the best treatment
option for CKD-ESKD as it offers almost normal life.
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Thereisareported improvement in sexua lifeand ahigher chance
of fathering achild in maesand becoming pregnant infemales.

What are the disadvantages of kidney transplantation?

Kidney transplantation offers many benefitsbut al so has disadvantages.
Theseare:
Risk of major surgery. Kidney transplantationisamajor surgical
procedure under generd anesthesiathat has potentia risksboth during
and after the surgery.

Risk of regjection. Thereisno 100% guarantee that the body will
accept the transplanted kidney. But with theavailability of newer
and better immunosuppressant drugs, rejectionsarelesslikey than
they wereinthepast.

Regular medication. Transplant patients will need to take
Immunosuppressive medicinesregularly for aslong astheir donor
kidneysarefunctioning. Discontinuation, missing or not taking the
full dosage of immunosuppressant drugs, carriestherisk of failureof
transplanted kidney dueto rejection.

Risksrelated toimmunosuppressivedrugs: Drugsthat suppressthe
immuneresponse and rgj ection may lead to severeinfections. Care
to avoid infectionsand screening for devel opment of someformsof
cancer are part of post-transplant care. Thereare side effectsfor
drugslike high blood pressure, high blood chol esterol and sugar
levels.

Stress. Waiting for akidney donor beforetranspl ant, uncertainty of
success of transplant (the transplanted kidney may fail) and fear of

Kidney transplantation is not performed in CKD patients
with AIDS, cancer and other serious diseases.
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losing function of the newly transplanted kidney after transplant, is
Sressful.

Initid high cog.

What are the contraindications for a kidney transplant?
Kidney transplantationisnot recommended if the ESKD patient has:
A seriousactiveinfection
Activeor untreated malignancy
Severe psychologicd problemsor mental retardation
Unstablecoronary artery disease
Refractory congestiveheart failure
Severeperiphera vascular disease
Antibodies against the donor kidney
Other severemedica problems.

What is the age limit for a kidney transplant recipient?

Although thereisnofixed criteriafor the age of akidney transplant
recipient, it isusualy recommended for personsfrom 5 to 65 years of

age.
What are the likely sources of kidneys for transplantation?
Therearethree sourcesof kidneysfor transplantation:
Living related donors: blood rel atives of the recipient up to the 4"
degreeof consanguinity.
Living non-related donors: likefriends, spousesor relatives.
Deceased (cadaver) donors. from victimsof brain death.

Who is the ideal kidney donor?

Anidentical twinisanideal kidney donor with the best chances of
survivd after trangplantation.

Kidney donated by family member donors results
in most successful kidney transplantation.
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Who can donate a kidney?

A healthy person with two kidneys can donate one kidney aslong as
the blood group, tissue type and tissue crossmatching are compatible
with thereceipient. Generally, donorsshould be between the ages of
18 and 65 years.

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

Blood group compatibility isimportant inKT. Thereci pient and donor
must have either the same blood group or compatible groups. Just like
in blood transfusions, a donor with blood group O is considered a
“universal” donor. (see table below)

Recipient’s blood group | Donor’s blood group
0] 0]
A AorO
B BorO
AB AB,A,BorO

Who cannot donate a kidney?

A living donor should be thoroughly evaluated medically and
psychologicaly toensurethat it issafefor him or her to donate akidney.
A person cannot donatekidney if heor she hasdiabetesmdlitus, cancer,
HIV, kidney disease, high blood pressure or any major medical or
psychiatricillness.

What are the potential risks to a living kidney donor?

A potentid donor iseva uated thoroughly toensurethat itissafefor him
or her to donate a kidney. With a single kidney, most donorslive a

Kidney donation is safe and
saves lives of CKD patients.
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normal hedlthy life. After kidney donation sexud lifeisnot affected. A
woman can have children and amal e donor can father achild.

Potential risksof kidney donation surgery arethe same asthosewith
any other mgjor surgery. Risk of contracting kidney diseasein kidney
donorsisnot any higher just becausethey have only onekidney.
What is paired kidney donation?

Living donor kidney transplantation has several advantages over
deceased donor kidney transplantation or dialysis. Many patientswith
end-stage kidney disease have healthy and willing potential kidney
donorshbut the hurdleisblood group or crossmatch incompatibility.

Paired Kidney Donation

Recipient - > < —— Donor
One « One

Pair On
air One Blood Blood
Group A Group B
Recipient Donor
. Two Two
Pair Two

Blood Blood
Group B |<€m == ><_ = | GroupA

Paired kidney donation (also known as “live donor kidney exchange”,
“living donor swap” or “kidney swap”) is the strategy which allows the
exchange of living donor kidneys between two incompatible donor/
recipient pairsto create two compatiblepairs. Thiscan bedoneif the
second donor issuitablefor thefirst recipient, and thefirst donor is
suitablefor the second reci pient (as shown above). By exchanging the
donated kidneys between thetwo incompatiblepairs, two compatible
transplants can be performed.
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What is pre-emptive kidney transplant?

Kidney transplantation usually takes place after avariable period of
didydstherapy. Kidney transplantation may bedonebeforetheinitiation
of maintenancedialys swhentherena functionislessthan 20 ml/min.
Thisiscalled apre-emptiveKT.

Pre-emptive KT isconsidered the best option for kidney replacement
therapy in medically suitable patients with end stage kidney disease
(ESKD) becauseit not only avoidstherisks, cost, and inconvenience
of dialysis, but also is associated with better graft survival than
trangplantation performed efter initiating dialyss. Becauseof itsbenefits,
oneisstrongly advised to consider apre-emptive transplantationin
ESKD, if asuitabledonor isavailable.

Transplant Surgery

How is a kidney transplanted?

Before surgery, medical, psychologica and socid evauationisdone
to ensurefitness and safety of both the recipient and the donor (in
living-kidney donor transplant). Testing al so ensures proper blood
group and HLA matching and tissue crossmatching.

Kidney trangpl antationisateamwork of thenephrol ogists, transplant
surgeon, pathologist, anesthesiologist and supporting medical
(cardiologist, endocrinologist, etc) and nursing staff as well as
transplant coordinators.

After athorough explanation of the procedure acareful reading of
the consent form, consent of both the recipient and the donor (in
living kidney donation) isobtained.

In kidney transplantation, kidney is transplanted in lower
abdomen of the recipient without disturbing old kidneys.
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Kidney Transplantation

Old
nonfunctioning
kidney

New
transplanted
kidney

Inliving-kidney donor transplant surgery, both therecipient and the
donor areoperated on simultaneoudly.

Thismajor surgery lastsfrom threeto five hoursand isperformed
under general anesthesia.

Inliving-kidney donor transplant surgery, usualy theleft kidney is
removed from the donor either by open surgery or by | aparoscopy.
After removal, thekidney iswashed with aspecia cold solutionand
subsequently placedinto theright lower (pelvic) part of theabdomen
of therecipient.

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

When thesource of kidney isaliving donor, thetranspl anted kidney
usualy beginsfunctioning immediately. However, whenthe source
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of thekidney isadeceased (cadaver) kidney donor, the transpl anted
kidney may take afew days or weeks to begin functioning. The
reci pient with del ayed functioning transplanted kidney needsdidys's
until kidney function becomes adequate.

After thetrangplant, the nephrol ogi st supervisesthemonitoring and
medi cationsof therecipient. Living donorsshould aso bescreened
and monitored regularly for any hedlth issuesthat may develop.

Post-Transplant Care

What are the likely post-transplant complications?

The common possible complications after transplantation include
rglection, infection, medication side effects and post-operative
complications. Mg or considerationsin post-transplant care are:

Post-trangpl ant medicationsand kidney rejection.
Precautionsto keep thetransplanted kidney healthy and to prevent
infections.
Post-transplant Medications and Kidney Rejection
How does post-surgical management of Kkidney
transplantation differ from other routine surgery?

In most cases of routine surgery, post-surgical medicationsand care
areneeded for about 7-10 days. However, after kidney transplantation,
lifelong regular medi cationsand meti cul ous careare mandatory.

What is kidney rejection?

Theimmune system of the body isdesigned to recognize and destroy
foreign proteinsand antigenslike harmful bacteriaand viruses. When
the recipient’s immune system recognizes that the transplanted kidney
is not “its own,” it attacks the transplanted kidney and triesto destroy it.

Major post-transplant complications are kidney
rejection, infection and side effects of drugs.
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Thisattack by the body’s natural defense on a transplanted kidney is
known asreection. Rejection occurswhen thetransplanted 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 a any time after the transplant, most
commonly inthefirst sx months. The severity of rgection variesfrom
patient to patient. Most rgj ectionsaremild and easily treated by proper
immunosuppressant therapy. In afew patientshowever, rejection may
be severenot responding to thergpy and eventually destroying thekidney.

What medications should a patient take after transplant to
prevent rejection?
Because of theimmune system of thebody, thereisawaysarisk of
rejection of thetransplanted kidney.
If theimmune system of the body is suppressed therisk of rgection
isdecreased. However, the patient becomesproneto life-threatening
infections.
Specia drugsaregiven to patients after kidney transplantation to
selectively ater the immune system and prevent rejection, but
minimally impair theability of the patient to fight infections.
Such specid drugsare known asimmunosuppressant drugs.
At present, the most widely used immunosuppressant drugs are
tacrolimus/cycl osporine, mycophenolate mofetil (MMF), sirolimus/
everolimusand prednisolone.

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

Immunosuppressant medi cationshave to be given throughout life, for

After kidney transplantation lifelong drug therapy
is mandatory to prevent kidney rejection.
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aslongasthekidney graftisfunctioning. Intheimmediate post trangplant
period, several drugs are given but their numbers and dosages are
gradually reduced over time.

Does the patient need any other medication after kidney
transplant?

Yes. After kidney transplant, in addition to immunosuppressant drugs,

antihypertensive drugs, calcium, and medicationsto treat or prevent
infection and anti-peptic ulcer medi cations may be prescribed.

What are the common side effects of immunosuppressant
drugs?

Common sideeffects of immunosuppressant drugsare summarizedin
thefollowingtable.

Drugs Common side effects

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

Cyclosporine  Highblood pressure, mild tremor, excesshair growth,
swelling of gum, increased risk of diabetes, kidney

damage

Azahioprine.  Bone marrow suppression, increased risk of
infection

MMF Abdominal pain, nausea, vomiting and diarrhea

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

Srolimug/ High blood pressure, low blood cell count, diarrhes,
everdlimus  acne, joint pain, increased cholesteral, triglycerides

If a transplanted kidney fails, initiation of dialysis and a
second transplant are two treatment options.
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What happens if transplanted kidney fails?

Whenatransplanted kidney fail s, the patient may either undergo asecond
trangplant or undergo didysis.

Precautions after kidney transplant

Successful kidney transplant provides a new, normal, healthy and
independent life. However, therecipient must liveadisciplined lifestyle
andfollow precautionsto protect the transpl anted kidney and prevent
infections. The patient has to be compliant and take prescribed
medi cationsregularly and without fail.

General guidelines to keep transplanted kidney healthy

Never stop taking medi cation or modify itsdosage. Remember that
irregularity, modification or discontinuation of medicationsaresome
of themost common reasonsfor transplant failure.

Alwayskeep alist of medicationsand maintain adequate stock. Do
not take any over-the-counter drugsor herbal therapies.

Blood pressure, volumeof urine, weight and blood sugar (if advised
by the doctor) every day.

Regular follow up with adoctor and laboratory testsasadvised, is
mandatory.

Get blood tested in reputed |aboratoriesonly. If 1aboratory reports
arenot stisfactory, rather than changing thelaboratory, itisadvisable
to consult your doctor & the earliest.

In an emergency, if you need to consult adoctor who isunaware
about your disease, do not fail toinform himthat you areatransplant
recipient and brief him about the medications.

Therearelessdietary redtrictionsafter trangplantation. Measshould

Keys for success in post-transplant period are

regularity, precautions and watchfulness.
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betakenregularly. Oneshould eat awell-baanced diet with adequate
caoriesand proteinsas prescribed. Eat foodslow insalt, sugar, and
fat and highinfiber toavoid weight gain.

Water intake should be adequate to avoid dehydration. Patients
may require up to morethanthreelitersof water aday.
Exerciseregularly and keep weight under control. Avoid heavy
physica activity and contact sportse.g. boxing, football.
Safesexua activitiescan beresumed after about two months, after
consulting thedoctor.

Avoid smoking and dcohol intake.

Stay away from crowded places such ascinemas, shopping malls,
public transportation and peoplewho haveinfections.

Alwayswear aface mask in public placesand high-risk areas such
as construction sites dust-laden environments, excavation sites,
caves, animal caresettings, farms, gardens, etc.

Alwayswash your handswith sogp and water beforeyou egt, before
preparing or taking medi cationsand after using the bathroom.

Drink filtered boiled water.

Eat fresh home-cooked cooked food in clean utensi|s. Avoid esting
meal s cooked outside the home and raw, uncooked foods. Avoid
raw fruitsand vegetablesfor thefirst 3 monthsafter transplant.

Maintain proper cleanlinessat home.
Takegood care of teeth by brushing twiceaday.

Do not neglect any cuts, abrasionsor scrapes. Promptly clean them
with soap and water cover themwith clean dressing.

Immediately consulting a doctor and promptly treating any new
or unusual problem are mandatory to protect the kidney.
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Consult or call the doctor or transplant clinic in case of:

Fever over 100 For 37.8 C and flu-like symptoms such as chills,
body aches or persistent headache.

Pain or redness over or around the transplanted kidney.
Significant decreaseinurineoutput, fluid retention (swelling) or rgpid
weight gain (morethan 1 kginaday).

Bloodintheurine or burning sensation during urination.

Cough, breathlessness, vomiting or diarrhea.

Devel opment of any new or unusua symptoms.

Immediately contacting thedoctor and promptly tresting any new or
unusual problem are mandatory to protect the kidney.

Why are only a few patients with kidney failure able to get
kidney transplants?

A kidney transplant isthe most effective and best treatment option for
patientswith chronic kidney disease- end stagekidney failure. Thereis
alargenumber of patientswho need or wishto obtainakidney transplant.
There are three important reasons for the limited feasibility of the
procedure.

1. Unavailability of kidney: Only afew patientsarelucky toobtain
ether living (related or non-rel ated) or deceased (cadaveric) kidney
donors. Mgor problemsarethelimited avail ability of living donors
andthelongwaitinglist for deceased donors.

2. Cost: Thecost of transplant surgery and the post-transplant lifelong
medicationsisvery high. Thisisamagor hurdlefor alarge number
of patientsin developing countries.

3. Lack of facilities: Inmany developing countries, facilitiesfor kidney
transplantation are not readily or easily available.

The scarcity of kidney donors is a major hurdle which
deprives patients from the benefits of a transplant.
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Deceased (Cadaveric)
Kidney Transplantation

What is deceased kidney transplantation?

Deceased (cadaver) transplantation involvestransplanting aheal thy
kidney from a patient who is “brain dead” into a patient with CKD. The
deceased kidney comes from a person who has been declared “brain
dead” with the desire to donate organs having been expressed either
by thefamily or by the patient previoudly, at theevent of his’her death.

Why are deceased kidney transplants necessary?

Duetotheshortageof living donors, many CKD patients, though keen
to haveatransplant, haveto remain on maintenancediayss. Theonly
hopefor such patientsisakidney from deceased or cadaver donors.
Themost noble human serviceisbeing ableto savethelivesof others
after death by donating organs. A deceased kidney transplant al'so
helpseliminateillegal organtradeandisthemost ethical formof kidney
donation.

What is “Brain Death”?

“Brain death” is the complete and irreversible cessation (stopping) of
all brain functions that leads to death. The diagnosis of “brain death” is
made by doctorsin hospitalized unconscious patients on ventilator
support.

Criteriafor diagnosisof brain desth are:

1. Thepatient must bein astate of comaand the cause of the coma
(e.g. head trauma, brain hemorrhage etc) isfirmly established by
history, clinica examination, |aboratory testing, and neuroimaging.
Certain medications(e.g. sedatives, anticonvul sants, musclerd axants,

In “Brain Death” damage is irreversible with no chances
of improvement by any medical or surgical treatment.

Free!ll Kidney Website in 20 + Languages

CHP. 14. Kidney Transplantation 95.

anti-depressants, hypnoticsand narcotics), metabolic and endocrine
causes can lead to an unconscious state that can mimic brain degth.
Such causes haveto be excluded before confirming the diagnosis of
brain death. The doctor should correct low blood pressure, low
body temperature and low body oxygen before considering brain
desth.

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

3. No spontaneous breathing, patient ison ventilator support.

4. Respiration, blood pressureand blood circulationismaintained with
ventilator and other life support devices.

What is the difference between brain death and
unconsciousness?

An unconsciouspatient may or may not need the support of aventilator
and is likely to recover after proper treatment. In a patient with “Brain
Death,” the brain damage is severe and irreversible and is not expected
to recover despiteany medical or surgical treatment. Inapatient with
“Brain Death”, as soon as the ventilator is switched off, respiration
stopsand the heart stopsbeating. It isimportant to remember that the
patient isaready legally dead and removing the ventilator isnot the
cause of death. Patients with “Brain Death” cannot remain on ventilator
support indefinitely, astheir heart will stop relatively soon.

Is it possible to donate a kidney after dying?

No. Desth occursafter the heart and respiration stopirreversibly and
permanently. Likecornea donation, after death, kidney donationis
not possible. When the heart stops, the blood supply to the kidney

In “Brain Death” the body’s respiration and blood
circulation are artificially maintained after death.
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also stops, leading to severe and irreversible damage to the kidney,
preventingitsusefor kidney transplantation.

What are the common causes for “Brain Death?”

Common causesof brain death arehead injuries(i.e. falsor vehicular
accidents), intracrania brain hemorrhage, braininfarct and braintumor.

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

When a deeply comatose patient kept on ventilator and other life
supporting devices for an adequate period does not show any
improvement onclinica and neurologica examination, thepossibility of
“Brain Death” is considered. Diagnosis of brain death is made by a
team of doctorswho are not involved inkidney transplantation This
teamincdudesthe attending physician, neurol ogist or neurosurgeon, who,
after independent examinations of the patient, declare “brain death.”
By detailed clinical examination, various|aboratory tests, specid EEG
test for brain and other investigations, all possibilitiesof recovery from
brain damage are explored. When no chance of any recovery is
confirmed, “brain death” is declared.

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

Under thefollowing conditionsakidney cannot be accepted from a
donor with brain degth:

1. A patient with activeinfections.
2. A patient suffering from HIV or hepatitisB or C.

3. A patient withlong standing hypertension, diabetesmellitus, kidney
disease or presenceof kidney failure.

4. Cancer patient (except braintumor).

One deceased donor can save the lives of two CKD
patients as he donates both his kidneys.

Free!ll Kidney Website in 20 + Languages

CHP. 14. Kidney Transplantation 97.

Which other organs can be donated by cadaver donors?
Cadaver donorscan donate both kidneysand savelivesof two patients.
Besides kidney, other organs which can be donated are eye, heart,
liver, skin, pancreasetc.

Who comprise the team for deceased kidney transplantation?

For deceased (cadaveric) kidney transpl antation proper teamwork is
necessary. Theteam ncludes:

Relatives of the deceased kidney donor for legal consent.
Attending physician of thedonor.

Cadaver transplant coordinator, who explainsand hel pstherd atives
of the patient for kidney donation.

Neurologist who diagnosesthe brain dezth.
Nephrologist, urologist, transplant surgeon and team.

How is deceased kidney transplantation performed?
These areessentia aspects of deceased kidney transplantation.
A proper diagnosisof brain death ismandatory.
Thedonor kidneys should be confirmed to be reasonably healthy

and the donor should have no systemic disease that would
contraindicate donation.

Consent to donation should begiven by arelative or personwhois
legally alowedto do so.

Donor iskept on ventilator and other life-supporting devicesto
maintain respiration, heart beat and blood pressureuntil both kidneys
areremoved from the body.

After kidney transplantation the patient can

enjoy a normal and active lifestyle.
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After removal, thekidney isprocessed properly withaspecid cold
fluidandispreservedinice.

One deceased donor can donate both kidneys, so two recipients
can begiventhegift of life.

Appropriaterecipientsare sel ected from awaiting list of patients
followingaprotocol based on blood group, HLA matching andtissue
crossmatching compatibility.

Better outcomes are expected the earlier the harvested kidneysare
transplanted. They should idedlly betransplanted within 24 hours of
harvest. Beyond acertain length of time, they may not beviablefor
trangplantation anymore.

Thesurgica procedureontherecipient isthesamefor bothliving or
deceased kidney donation.

During the period of time between harvest and transpl antation, the
donor kidney sustains some damage dueto lack of oxygen, lack of
blood supply and cold exposurefrom storageinice. Because of
such injury, the kidney may not function immediately after
transpl antation and on occasion, short term didysissupport may be
necessary whilewaiting for thedonor kidney to recover and regain
function.

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

None. Givinganother person anew leaseonlifeisaninvauablegift.
Being a donation, the donor or the donor’s family should not expect to
receive any payment in exchangefor the donated kidney, neither does
the recipient need to pay anyone. The joy and satisfaction for this
humanitarian gesture should be enough compensation for the donor or
thefamily

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

Thenumber of people suffering from diabetesmedlitusisincreasingdl
over theworld. The impact of agrowing number of diabetic patientsis
anincreaseintheincidenceof diabetic kidney disease, oneof theworst
complicationsof diabetesthat carriesahigh mortality.

What is diabetic kidney disease?

Persistent high blood sugar damages small blood vessel sof thekidney
inlong-standing diabetes. Thisdamageinitidly causeslossof proteinin
theurine. Subsequently it causes hypertension, swelling and symptoms
of gradud damagetothekidney. Finally, progressive deterioration leads
to severekidney falure (ESKD). Thisdiabetesinduced kidney problem
isknown asdiabetic kidney disease. Diabetic nephropathy isthemedical
term used for diabetic kidney disease.

Why is it important to learn about diabetic kidney disease?

Theincidenceof diabetesisgrowing very fast throughout theworld.
Diabetic kidney disease (diabetic nephropathy) isthe number one
leading cause of chronickidney disease.
Diabetesmellitusisresponsiblefor 40-45 % of newly diagnosed
patientswith end stage kidney disease (ESKD).

Therapy of ESKD iscostly and may be unaffordablefor patientsin
developing countries.

Early diagnosi sand trestment can prevent diabetic kidney disease.
In diabeticswith established chronic kidney disease, meticulous

Diabetes is the most common cause of
chronic kidney disease.
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therapy can postpone the need for dialysis and transplantation
sonificantly.

Thereisanincreased risk of death from cardiovascular causesin
patientswith diabetic kidney disease.

Early diagnosis of diabetic kidney diseaseisthereforeessential in
the care of thediabetic patient.

How many diabetics develop diabetic kidney disease?

Therearetwo mgjor typesof diabetesmellitus, eech with different risks
of developing diabetic kidney disease.

TypelDiabetes(IDDM - Insulin Dependent DiabetesM dllitus):
Type 1 diabetesusually occursat ayoung ageand insulinisneeded to
control it. About 30 - 35% of Type 1 diabeticsdevel op diabetic kidney
disesse.

Type 2 Diabetes (NIDDM - Non Insulin Dependent Diabetes
Méellitus): Type 2 diabetesusualy occursin adultsand is controlled
without insulininmost of the patients. About 10- 40% of Type 2 digbetics
devel op diabetic kidney disease. Type 2 diabetesisthe number one
causeof chronic kidney disease, respons blefor morethan oneof every
three new cases.

Which diabetic patient will develop diabetic kidney disease?
Itisdifficult to predict whichdiabetic patient will devel opdiabetickidney
disease. But mgjor risk factorsfor itsdevel opment are:

Type 1 diabeteswith onset before 20 years of age

Poorly controlled diabetes (higher HbA 1clevels)

Poorly controlled high blood pressure

Family history of diabetesand chronickidney disease

Diabetes is the cause of end stage kidney disease
in one out of three patients on dialysis therapy.
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Vision problem (diabetic retinopathy) or nerve damage (diabetic
neuropathy) dueto diabetes
Presence of proteinin urine, obesity, smoking and elevated serum
lipids
When does diabetic kidney disease develop in a diabetic
patient?
Diabetic kidney diseasetakesmany yearsto devel op, soit rarely occurs
inthefirst 10 yearsof diabetes. Symptoms of diabetic kidney disease
manifest 15to0 20 yearsafter theonset of Type 1 diabetes. If adiabetic
person does not devel op diabetic kidney diseasein thefirst 25 years,
therisk of it ever devel oping decreases.

When does one suspect diabetic kidney disease in a diabetic
patient?
Diabetic kidney disease can be suspected in adiabetic patient in the
presenceof:
Foamy urineor the presence of dbumin/proteinintheurine(seenin
early stage).
High blood pressureor worsening of pre-existing high blood pressure,
Sweling of theankles, feet and face; reduced urinevolumeor weight
gan (fromaccumulationof fluid).
Decreased requirement of insulin or anti-diabetic medications.
History of frequent hypoglycemia(low sugar level). Better control

of diabeteswith the dose of anti-diabetic medicationswith which
diabeteswas controlled poorly inthe past.

Diabetes controlled without medicine. Many patientsfed proud and

Signs of harmful effects of diabetes on kidney are excess

protein in urine, high blood pressure and swelling.
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happy with sugar control, thinking that diabetes hasbeen cured, but
theunfortunateand actud fact i sthat the person hasworsening kidney
failure. Anti-diabetic medications haveaprolonged effect in patients
withkidney failure.

Symptoms of chronic kidney disease (weakness, fatigue, |0ss of
appetite, nausea, vomiting, itching, pallor and breathlessness), which
developinlater stages.

Elevated values of creatinineand ureain blood tests.

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

Thetwo most important testsused to diagnose diabetic kidney disease
aretheurinetest for protein and theblood test for creetinine (and eGFR).
Theideal test to detect diabetic kidney disease at the earliestisatest
for microal buminuria(seebelow). Thenext best diagnostictest isthe
urinetest for abumin by standard urine dipstick test, which detects
macroa buminuria. Blood testsfor creatinine (and eGFR) reflect kidney
functionwith higher val ues of serum creatinineindicating more severe
rend functionandincreasinginthelater sageof diabetic kidney disease
(usudly after the devel opment of macroa buminuria).

What is microalbuminuria and macroalbuminuria?

Albuminuriameansthe presence of albumin (typeof protein) inurine.
Microa buminuria, which indicatesthe presence of asmall amount of
proteinin urine (urine albumin 30-300 mg/day), cannot be detected by
a routine urinalysis. It can only be detected by special tests.
M acroa buminuria, which indicatesthe presence of alargeamount of
abuminintheurine (urineabumin> 300 mg/day), can be detected by
routinely performed urinedipstick tests.

Warning: Frequent reduction of blood sugar or diabetes
controlled without medication--suspect diabetic kidney disease.
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Why is the urine test for microalbuminuriathe mostideal test
for the diagnosis of diabetic kidney disease?

Becausethetest for microa buminuriacan diagnose diabetic kidney
discaseat theearliest, itisthemost ideal test for thediagnosis. Early
diagnosisof diabetic kidney diseasein thisstage (known ashigh risk
stage or incipient stage) isbeneficial for patientsbecauseif detected
early, diabetic kidney disease can be prevented and reversed with
meticuloustrestment.

Themicroa buminuriatest can detect digbetic nephropathy Syearsearlier
than standard dipstick urinetestsand several yearsbeforeit becomes
dangerous enough to cause symptomsor an e evated serum cregtinine
vaue. Inadditionto therisk to kidney, microa buminuriaindependently
predictsahighrisk of developing cardiovascular complicationsindiabetic
patients.

Early diagnostic ability of the microa buminuriawarns patients about
devel oping the dreaded disease and provides doctorsthe opportunity
totreat such patientsmorevigoroudy.

When and how often should aurine test for microalbuminuria
be donein diabetics?

In Type 1 diabetes, the test for microal buminuriashould be done 5
years after the onset of diabetesand every year thereafter. In Type 2
diabetes, thetest for microalbuminuriashould be done at thetime of
diagnosisand every year theresfter.

How is urine tested for microalbuminuriain diabetics?

For screening of diabetic kidney disease, random urineistested first by
standard urine dipstick test. If protein is absent in thistest, amore

Two most important diagnostic tests of diabetic kidney
disease are urine test for protein and serum creatinine.
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precise urinetest is performed to detect microalbuminuria. If urine
albumin is present in routine test, there is no need to test for
microa buminuria. To diagnosediabetic nephropathy correctly, two out
of threetestsfor microa buminurianeedto be positivewithinathree- to
six-month period in the absence of aurinary tract infection.

Threemost common methodsused for thedetection of microd buminuria
ae

Spot urinetest: Thistestisperformed using areagent strip or tablet.
It isasmpletest which can be performedin an officepracticeandis
lessexpensive. Becausethistest islessaccurate, apositivetest usnga
reagent strip or tabl et should be confirmed by aurineabuminto cregtinine
ratio.

Albumin-to-creatinineratio: Urinary albumin-to-creatinineratio
(ACR) isthe most specific, reliable and accurate method of testing
microabuminuria. ACR estimates 24-hour urinea bumin excretion. In
an early morning urine sample, albumin-to-creatinineratio (ACR)
between 30-300 mg/gisdiagnaostic of microa buminuria(normal vaue
of ACR <30 mg/g). Because of the problem of availability and cost,
thenumber of digbetic patientsin whom diagnosisof microabuminuria
isestablished by thismethod islimitedin developing countries.
24-hour urinecollection for microalbuminuria: Tota urineabumin
of 30to 300 mgina24 hour urinecollection suggestsmicroal buminuria.
Althoughthisisastandard method for thediagnosisof microdbuminuria,
itiscumbersome and addslittleto prediction or accuracy.

Urine test for microalbuminuria is the first and most
accurate test for the diagnosis of diabetic kidney disease.
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How does standard urine dipstick test help in the diagnosis
of diabetic kidney disease?

The standard urine dipstick test (often reported as “trace” to 4+) is the
most widely and routingly used method for detection of proteininurine.
In patientswith diabetes, the standard urine dipstick test isan easy and
quick method to detect macroa buminuria (urineabumin >300 mg/day).
The presence of macroal buminuriareflects stage 4 - overt diabetic
kidney disease.

Inthedeve opment of diabetic kidney disease, macrod buminuriafollows
microd buminuria(stage 3- incipient didbetickidney disease), but usudly
precedes more severe kidney damage, i.e. nephrotic syndrome, and
therisein serum creatinine dueto chronic kidney disease.

Whilethe detection of microa buminuriaidentifiesthe patientswith
diabetickidney diseaseearly, its cost and unavailability in developing
countrieslimitsitsuse. Insuch ascenario, theurinedipstick test to
diagnosemacroa buminuriaisthe next best diagnostic option for diabetic
kidney disease.

Theurine dipstick test isasimple and cheap method and isreadily
availableeveninsmall centers. Itisthereforeanideal andfeasible
option for the mass screening of diabetic kidney disease. Vigorous
management even at this stage of diabetic kidney diseaseisrewarding
and may delay the need for diadysisor kidney transplantation.

How is diabetic kidney disease diagnosed?

| deal method: Annua screening of diabetic patientsby testing theurine
for microabuminuriaand testing blood for cregtinine (and eGFR).

Annual urine test for microalbuminuria is the best strategy
for the early diagnosis of diabetic kidney disease.
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Practical method: Three monthly measurementsof blood pressure
and urinedipstick test; and annud blood test for cregtinine (and eGFR)
inall diabetic patients. Thismethod of detection of diabetic kidney
disease is easlly affordable and possible even in small towns of
developing countries.

How can diabetic kidney disease be prevented ?
Important tipsto prevent diabetic kidney diseaseinclude:
Follow up regularly with thedoctor.

Achievethebest control of blood sugar. Keep HbA1C levelsless
than 7%.

K eep blood pressure below 130/80 mmHg. Antihypertensivedrugs
cdled angiotensn-converting enzyme (A CE) inhibitorsor angiotensin
receptor blockers (ARBS) should be used to control hypertension
and aidinthereduction of albuminuria.

Restrict sugar and sdt intakeand eet adiet low in protein, cholesterol
andfat.

Check kidneysat |east once ayear by performing aurinetest for
abumin and blood test for creatinine (and eGFR).

Other measures. Exerciseregularly and maintainided weight. Avoid
alcohol, smoking, tobacco products and indiscriminate use of
pankillers.

Treatment of diabetic kidney disease
Ensureproper control of diabetes.

Meticulouscontrol of blood pressureisthe most important measure
to protect thekidneys. Blood pressure should be measured regularly

Urine dipstick test to diagnose macroalbuminuria is the
most feasible diagnostic option for developing countries.
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and maintained bel ow 130/80 mmHg. Treatment of hypertension
dowsthe progression of chronic kidney disease.
Angiotensin-converting enzyme (ACE) inhibitorsand angiotensin
receptor blockers (ARBSs) are antihypertensivedrugsthat havea
specid advantagefor diabetic patients. Theseantihypertensivedrugs
havethe additional benefit of slowing the progression of kidney
disease. For maximum benefit and kidney protection, these drugs
areadministered at the earliest stage of diabetic kidney diseasewhen
microa buminuriaispresent.

Toreducefacid or leg swelling, drugswhichincreaseurinevolume
(diuretics) aregivenaongwith restriction of salt and fluidintake.

Patientswith kidney failure dueto diabetic kidney diseaseareprone
to hypoglycemiaand therefore need modificationin drug therapies
for diabetes. Short acting insulinispreferred to control diabetes.

Avoidlongacting ora hypoglycemic agents. Metforminisusually
avoided in patientswith serum cregtininelevelsmorethan 1.5 mg/dl

duetotherisk of lacticacidosis.

In diabetic kidney disease with high serum creatinine, all measures
of treatment of chronic kidney disease (discussed in Chapter 12)

should befollowed.

Evaluate and manage cardiovascular risk factors aggressively
(smoking, raised lipids, high blood glucoseand high blood pressure).
Diabetickidney diseasewith advanced rend fallurerequiresdialysis
or kidney transplant.

Maintain blood pressure less than 130/80 by using ACE inhibitors
and ARBs as initial antihypertensive drugs early in the disease.
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When should a patient with diabetic kidney disease consult a
doctor?

Diabetic patientswith microa buminuriashould bereferred to akidney
specidist. Thepatient with diabetic kidney disease shouldimmediatdy
consult adoctor in case of:

Rapid unexplained weight gain, marked reductionin urinevolume,
worsening of facia and leg swelling or difficulty in breathing.

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

Severeweakness, |0oss of appetiteor vomiting or paleness.

Pers stent fever, chills, pain or burning during urination, foul-smelling
urineor bloodinurine.

Frequent hypoglycemia(low sugar level) or decreased requirement
of insulin or anti-diabetic medications.

Development of confusion, drows nessor convulsion.

Meticulous attention to cardiovascular risk factors is an essential
part in the management of diabetic kidney disease.
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Chapter 16

Polycystic Kidney Disease

Autosomal dominant polycystickidney disease (ADPKD) isthe most
common genetic or inherited disease of the kidney, characterized by
thegrowth of numerouscystsinthekidneys. Polycystic kidney disease
(PKD) isthefourth leading cause of chronic kidney disease. InPKD,
other organsin which cysts can be seen aretheliver, brain, intestines,
pancreas, ovariesand spleen.

What is the incidence of PKD?

The incidence of
autosomal dominant
PKD isthe samein al
races, occursequallyin
males and females and
affectsabout 1 in 1,000
people worldwide.
About 5% of al chronic
kidney disease patients
requiring dialysis or
kidney transplantation
have PKD.

Polycystic Kidney Disease

How is the kidney affected in PKD?

Inautosoma dominant PKD multiple clustersof cysts (fluid-filled
sacs) are seenin both kidneys.

Sizesof cystsin PKD arevariable (diameter ranging from apinhead
toaslarge10 cm. or more).
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Withtimecystsincreasein size and slowly compress and damage
healthy kidney tissue.

Such damage leads to hypertension, loss of proteinin urineand
reduction inkidney function, causing chronickidney failure.

Inalong period (after years) chronic kidney failureworsensand
leadsto severe kidney failure (endstagekidney disease), ultimately
requiring dialysisor kidney transplantation.

Symptoms of PKD

M any peoplewith autosoma dominant PKD livefor severa decades
without developing symptoms. Most patients with PKD develop
symptomsafter theage of 30t0 40 years. Common symptomsof PKD
ae

High blood pressure.

Pain intheback, flank pain on oneor both sidesand/or aswollen

abdomen.

Fedling alargemass (lump) in abdomen.

Blood or proteininurine.

Recurrent urinary tract infectionsand kidney stones.

Symptomsaof chronickidney diseasedueto progressivelossof kidney

function.

Symptomsdueto cystsin other partsof the body such asthebrain,

liver, intestine.

Complications that can occur in a patient with PKD are

brain aneurysm, abdominal wall hernias, infection of liver cysts,

diverticulae (pouches) in the colon and heart val ve abnormalities.

About 10% of PKD patientsdevelopabran anemlysm.An aneurysm

PKD is the most commonly inherited kidney disease
and among the leading causes of CKD.
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isaweakening of thewal| of theblood vessel which causesbulging.
Brain aneurysms can cause headaches and carry asmall risk of
rupturethat can lead to astroke or even death.

Does everyone with PKD develop kidney failure?

No. Kidney failure doesnot occur in al patientswith PKD. About 50
% of patientswith PKD will havekidney failure by the ageof 60, and
about 60 % will have kidney failureby the age of 70. Therisk factors
for progression of CKD in patientswith PKD include: larger rend size,
younger agea diagnosis, hypertension (particularly beforeage 35 years),
proteinuria (> 300 mgs/day), gross hematuria, male gender, > 3
pregnancies, certain genetic mutations (PK D1 gene mutation), aswell
astobacco consumption.

Diagnosis of PKD
Diagnodtic tests performed in autosomal dominant PKD are:

Ultrasound of the kidneys. This is the most commonly used
diagnostictest for PKD becauseitisreliable, smple, safe, painless,
lesscostly, and easily identifiescystsin thekidneys.

CT or MRI scans: Thesetestsaremore precisebut areexpensive.
Thesetestsmay detect smaller cyststhat cannot be diagnosed by an
ultrasound.

Family screening: PKD isaninherited diseaseinwhich each child
hasa50:50 chance of devel oping thedisease. So screening of family
membersof apatient with PKD helpsin early diagnosis.

Teststo assess effect of PKD on kidney: Urinetest isdoneto
detect the presence of blood or protein in urine. Blood test for
creatinineisdoneto assessand monitor the function of the kidney.

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

Genelinkageanalysis. Thisisavery specialized blood test, used
to detect whichfamily member carriesthe PK D gene. Thistest should
bedoneonly if imaging testsdo not show anything. Asthistest is
avallableinvery few centersandisvery expensive, itisdonerarely
for diagnostic purposes.

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

Brothers, sstersand children of PKD patients should be screened for
PKD. Inaddition, brothersand stersof parentsfromwhom thedisease
isinherited by the patient should be screened.

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

No. PKD isaninherited diseaseinwhichif mother or father hasautosoma
dominant PK D, thechildren havea50% possibility of developingthe
disorder.

Prevention of PKD

Currently thereisno trestment that can prevent formation or dow down
thegrowth of cystsin PKD.

Screening of family membersand making an early diagnosisbeforeit
setsin hasseverd advantages. Early diagnosi sprovides an opportunity
to treat PKD in abetter way. Early diagnosis and treatment of high
blood pressure prevents devel opment or aggravation of rend failurein
PKD. Lifestyleand dietary modification in PKD patientsprotectstheir
kidney aswell asthe heart. Themgjor disadvantage of screeningisthat

PKD is an inherited kidney disease so consider
screening of adult family members for PKD.
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the person may become very anxious about thedisease & astagewhen
the person neither hasthe symptoms nor needs any treatment.

Why is it not possible to reduce the incidence of PKD?

PKD isdiagnosed usudly at the age of 40 years or more. Most people
have children beforethisage and thereforeit isnot possibleto prevent
itstransmission to the next generation.

Treatment of PKD

PKDis anon-curable disease but why does it need treatment?

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

To control the symptomsand prevent complications.

Important measures in the treatment of PKD:

The patient isasymptomatic for many yearsafter initia diagnosis
and does not require any treatment. Such patients need periodic
checkup and monitoring.

Strict control of high blood pressurewill dlow downtheprogression
of CKD.

Control of painwith drugswhichwill not harmthekidney (suchas
aspirin or acetaminophen). Recurrent or chronic pain occursin PKD
dueto cyst expansion.

Prompt and adequate treatment of urinary tract infections with
appropriateantibiotics.

Early treatment of kidney stones.

Plenty of fluid intake, provided the person does not have swelling
hel psin prevention of urinary tract infectionsand kidney stones.

Treatment is aimed at delaying progression of CKD and

treating kidney infections, stones and abdominal pain.
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Meticulous treatment of chronic kidney disease as discussed in

Chapters 10to 14.

Inavery few patientssurgical or radiologic drainage of cystsmay

beindicated because of pain, bleeding, infection, or obstruction.
When should a patient with PKD consult a doctor?

Patientswith PKD should immediately consult adoctor if heor she
deveops.

Fever, sudden abdominal pain or red urine.
Severeor recurrent headaches.
Accidenta injury to enlarged kidneys.

Chest pain, severeloss of appetite, severevomiting, severemuscle
weakness, confus on, drows Ness, UNCoNSCi ousNess 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 isameatter of worry. But with afew precautions
and hedthy lifestylethe personlivesanormad lifewithasinglekidney.

What problems will a person with a single kidney likely face
in normal life? Why?

Almost al personsare born with two kidneys. But because of extra
capacity and alargereserve, evenasingle (or solitary) kidney iscapable
of performing normal functions of both kidneys. So apersonwith a
singlekidney does not haveany probleminroutineor sexud activity or
strenuouswork.

Only onekidney isenough for anormal and activelifefor alifetime. In
most of the cases of patientsborn withjust onekidney, thediagnosi sof
singlekidney ismade accidentaly while performing radiol ogical tests
for entirely different reasons.

Inafew peoplewithasinglekidney over long periods(years), possible
ill effectsinclude high blood pressureand loss of proteinintheurine.
Reductioninkidney functionisveryrare.

What are the causes of a single kidney?

Three common circumstancesin which aperson hasasinglekidney
ae

1. Apersonisbornwithonekidney.

2. Onekidneyisremoved surgicdly. Important reasonsfor removal of
onekidney arestone disease, cancer, obstruction, puscollectionin
thekidney or severetraumaticinjury.

A person with a single kidney
lives a normal and active life.
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3. Onekidney isdonated for akidney transplant.

What are the possibilities of having only one kidney from
birth?

Many peoplearebornwith asinglekidney. Thelikelihood of having
only onekidney from birth isabout one out of 750 people. A single
kidney ismorecommoninmales, anditisusudly theleft kidney which
ismissing.

Why are precautions required in people with asingle kidney?

Peoplewith asinglekidney function normally, but can be compared
with atwo wheel er without asparewhed.

Intheabsence of asecond kidney, if sudden and severe damageoccurs
to the solitary functioning kidney, acutekidney failureisbound to occur
anddl kidney functionswill worsenrapidly.

Acutekidney failure can cause many problemsand complicationsand
needs prompt attention. Within ashort period the severity of problems
increases and can causelifethreatening complications. Such patients
need urgent dialysis. To avoid kidney damage and its consequences,
precautions should betaken by all peoplewithasinglekidney.

In which circumstances is there arisk of sudden damageto a
solitary kidney?

Potentid circumstancesof sudden and severedamagetoasolitary kidney
ae

1. Sudden blockagetotheflow of urinedueto astoneor blood clotin
the ureter (thetubethat connectsthekidney to theurinary bladder).
The blockage then causesurineto stop flowing out of the kidney.

Many people are born with a single kidney.
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2. Duringabdomind surgery, accidentd ligation of theureter of asolitary
kidney will prevent the passage of urine to the bladder and will
increase pressureinthekidneysthat will further damagethe solitary
kidney.

3. Injurytoasolitary kidney. Thereisarisk of injury tokidney in heavy
contact sports such as boxing, hockey, football, martial artsand
wrestling. A S nglekidney becomeslarger and heavier than thenormda
kidney to cope with the requirements of the body. Such an enlarged
kidney ismorevulnerabletoinjury.

What precautions are recommended to protect a single
kidney?
Peoplewith asinglekidney need no treatment. But taking precautions
iswiseto protect the solitary kidney. Important precautionsare:
Drink alot of water (about threeliters per day).
Avoidinjury tothe solitary kidney by avoiding contact sportssuch
asboxing, hockey, footbd |, martia artsand wrestling.
Prevention and early treatment of stone diseaseand urinary tract
infection.
Before starting any new treatment or abdominal surgery the doctor
should beinformed that the patient hasasinglekidney.
Control of blood pressure, regular exercise, healthy balanced diet
and avoidance of painkillers. Avoid high-proteindietsand restrict
daily salt (sodium) intakeif so advised by thedoctor.
Regular medica check ups. Thefirst and most important advicefor
apersonlivingwith onekidney isto haveregular medica checkups.

Persons with a single kidney should not worry but need
proper precautions and regular medical checkups.
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Monitor kidney function by checking blood pressure and testing
urineand blood once ayear. Regular medical checkupswill help
detect any early signs of kidney problems or devel oping kidney
failure. Early detection of kidney problemsprovidesopportunity for
timely treatment and care.

When should a patient with a single kidney consult adoctor?

Patientswith asingle kidney should immediately consult adoctor if
thereis.
A sudden decrease or total absence of urineoutpui.

Accidenta injury to an enlarged solitary kidney.
A needtotake medicinefor pain.

A needto use X-ray dyesfor diagnostic tests.
Fever, burning urination or red urine.

Sudden decrease and total absence of urine output
occurs usually due to stone-induced obstruction.

Free!ll Kidney Website in 20 + Languages

Chapter 18

Urinary Tract Infection

Theurinary systemisnormally composed of two kidneys, two ureters,
asingleurinary bladder and asingleurethra. Urinary tract infection
(UTI) isabacterial infection that affects any part of the urinary tract.
UTI isthe second most common type of infection inthe body.
What are the symptoms of a urinary tract infection?
The symptoms of urinary tract infections may vary with severity of
infection, ageand | ocation of infectionin thetract.
Most Common Symptoms of urinary tract infection
Burning or pain during urination.
Frequency of urination and persistent urgeto urinate.
Feverandmaaise.

Foul odor and cloudy urine.

Symptoms due to infection of the urinary bladder (Cystitis)
Lower abdomen discomfort.
Frequent, painful urinationwith smal amountsof urine.
Usudly low-gradefever without flank pain.
Bloodinurine.
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 gradefever with chills.
Nauses, vomiting, weakness, fatigue and generd ill-feding.
Menta changesor confusionin elderly people.

Thisisthemost serious symptom of urinary tract infectionasit implies
systemicinvolvement. Inadequate and del ayed treatment can belife
thregtening.

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

1. Urinary tract obstruction: Variousunderlying causeswhich can
lead to obstruction of urinary tract.

2. Female gender: Because of shorter urethra, women are more
susceptiblethan mento UTI.

3. Intercour se: Women who are sexually activetend to have more
urinary tract infections than women who aren’t sexually active.

4. Urinary stones: Kidney, ureter or bladder stone can block the
flow of urineand increasesrisk for UTI.

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

6. Congenital urinary tract anomalies: Children with congenital
urinary tract anomalies such asvesicoureteral reflux (conditionin
which urine movesbackward from the bladder up the ureters) and
posterior urethral valve haveanincreased risk of UTI.

7. Benign prostatic hyperplasia: Men over 60 yearsare proneto
UT]I because of an enlarged prostate (benign prostatic hyperplasa-
BPH).

8. Suppressed immune systems: Patients with diabetes, HIV or
cancer areat higher risk for UTI.

Obstruction of urinary tract is
an important cause of recurrent UTI.
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9. Other causes: Narrowing of the urethraor ureters, tubercul osis of
thegenito-urinary tract, neurogenic bladder or bladder diverticulum.

Can recurrent urinary tract infection cause damage to the
kidney?

Recurrent lower urinary tract infection usually doesnot cause damage
tokidneysin adults.

UTI inadults can cause damageto the kidneysif predisposing factors
such asstone, blockage or narrowing of flow of urineand tuberculosis
of the genito-urinary tract are not corrected.

However, inyoung children, delayed or improper treatment of recurrent
urinary tract infection can causeirreversible damageto the growing
kidney especidly inthosewith ves coureteral reflux. Thisdamage may
lead to reduction of kidney function and high blood pressurelater in
life. Sothe problem of urinary tract infectionismoreseriousin children
compared to adults.

Diagnosis of Urinary Tract Infection

Investigationsare performed to establish diagnos sand severity of urinary
tract infection. In aperson with complicated or recurrent urinary tract
infection different tests are performed to establish the presence of
predisposing or risk factors.

Basic Investigations for Urine Tract Infection

1. Urine test

Most important screening test for UTI isroutineurindysis. Early morning
urinesampleispreferablefor thistest. In microscopic examination of
urine, presence of significant white blood cellsissuggestiveof UTI.

UTI does not usually cause permanent damage to the kidneys in
adults in the absence of blockage of urine flow.
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Presenceof whiteblood cdlsin urinesuggestsinflammation of theurinary
tract but its absence does not exclude UTI.

Specia urinedipstick (leukocyte esterase and nitrite) testsare useful
screeningtestsfor UTI that can bedoneat the officeor home. A positive
urinedipstick test suggestsUTI and such patientsneed further eva uation.
Theintensity of color changeisproportiona to the number of bacteria
intheurine.

2. Urine culture and sensitivity test

Thegold standard for thediagnosisof UTI isaurineculturetest and it
should be done before starting antibiotic therapy. A urine cultureis
recommended in complicated or resstant UTI and, in afew cases, for
theconfirmation of theclinical diagnosisof urinary tract infection.

Urineculturetest resultsareavailable after 48-72 hours. Thesignificant
timedelay between collection of sampleand availability of thereportis
amajor drawback of thistest. Urine cultureidentifiesthe specific
bacteriacausing infection based onthenature of growth of theorganism
andthenumber of colony forming unitsthat grow inthe Petri dishinthe
laboratory. Theurinecultureresult dsoincludesthetypeof antibiotics
that the organism grown may be sensitiveor resistant to. Thisguides
thedoctor inthe appropriate choice of antibiotic.

Toavoid potentid contamination of theurinesample, thepatient isasked
first to cleanthegenital areaandto collect midstream urinein asterile
container. Other methodsused for sample collectionfor urine culture
are supra-pubic aspiration, catheter-specimen urine and bag specimen
urine.

Urine culture and sensitivity is a valuable test
for the diagnosis and treatment of UTI.
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3. Blood tests

Blood testsusually performed in apatient with UTI includeacomplete
blood count (CBC), blood urea, serum creatinine, blood sugar and C
reactive protein.

Investigations to Identify Predisposing or Risk Factors

If theinfection does not respond to treatment or if thereisrepetition of
infections, further investigations, asmentioned below, arerequired to
detect underlying predisposing or risk factors:

1. Ultrasound and X-raysof the abdomen.
2. CT scanor MRI of the abdomen.

3. Voiding cystourethrogram - VCUG (Micturating cystourethrogram
- MCU).

4. Intravenousurography (IVU).
5. Microscopic examination of urinefor tuberculoss.

6. Cystoscopy - aprocedureinwhich aurologist (kidney surgeon)
looks inside the bladder using a special instrument caled a
cystoscope.

7. Examination by agynecologist.
8. Urodynamics.
9. Blood Cultures.

Prevention of Urinary Tract Infection

1. Drink plenty (3-4liters) of fluidsdaily. Fluidsdiluteurineand helpin
flushing bacteriaout of the bladder and urinary tract.

2. Urinate every two to three hours. Do not postpone going to the

For successful treatment of UTI, it is essential

to identify underlying predisposing factors.
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bathroom. Holding urinein the bladder for along period provides
opportunity for bacteriato grow.

3. Consumefood containingvitamin C, ascorbic acid or cranberry juice
to makeurineacidic eventualy reducing bacterial growth.

4. Avoid congtipation or treat it promptly.

5. Women and girlsshould wipefrom front to back (not back to front)
after usingthetoilet. Thishabit prevents bacteriain theana region
from spreading to thevaginaand urethra.

6. Clean genital and ana areasbefore and after intercourse. Urinate
beforeand after intercourseand drink afull glassof water soon after
intercourse.

7. Women should wear only cotton undergarments, which allow air
circulation. Avoidtight-fitting pantsand nylon underwear.

8. Recurrent urinary tract infectioninwomen after sexua activity can
be effectively prevented by taking asingle dose of an appropriate
antibiotic after sexual contact.

Treatment of Urinary Tract Infection

General measures

Drink plenty of water. A personwhoisveryill, dehydrated or unableto
take adequateoral fluidsdueto vomiting, will need hospitalization and
adminigrationof 1V fluids.

Takemedicationsto reducefever and pain. Use of heating pad reduces
pain. Avoid coffee, a cohol, smokingand spicy foods, dl of whichirritate
thebladder. Follow all preventive measuresof 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)

Inahedthy young femae, short term antibioticsfor threedaysisusudly
enough. Some drugs need to be given for seven daysto completea
course. Occasionally, asingledoseof an antibiotic such asFosfomycin
can beused. Except for aprevioudy heathy adult malewho develops
acydtitisfor thefirst time, adult maleswith UTI require 7 to 14 days of
antibioticsbecauseof underlying structural abnormditiesof theurinary
tract that makethem proneto infection. Commonly used ord antibiotics
arenitrofurantoin, trimethoprim, cephal osporins, or fluoroquinolones.
The choice of antibiotic is best determined by the sensitivity and
resi stance patternsof commonly used drugsinyour locality.

Treatment of severe kidney infection (Pyelonephritis)

Patients with moderate-to-severe acute kidney infection, those with
severesymptomsor sick patients need hospitdization. Urineand blood
cultures are obtained beforeinitiating therapy to identify causative
bacteriaand proper selection of antibiotics. Patientsare treated with
intravenousfluidsand antibioticsfor severa days, followed by 10-14
daysof ora antibiotics. If responseto IV antibioticsispoor (marked
by pers stent symptoms and fever, worsening kidney function) imaging
isindicated. Follow up urinetestsare necessary to assessresponseto
therapy.

Treatment of recurrent urinary tract infection

In patientswith recurrent UTI, proper identification of the underlying
causeisessential . According to the underlying cause, specific medical
or surgicd treatment is planned. These patients need follow-up, strict
adherenceto preventive measuresand long term preventive antibiotic
therapy.

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

All childrenwith UTI should be evd uated by adoctor. Adult patients
with UTI should immediately consult adoctor whenthereis:

Decreasein urinevolume or total absence of urine outpuit.

Persistent high fever, chills, back pain and cloudy urineor bloodin
theurine.

No responseto antibioticsafter 2 to 3 days of treatment.
Severevomiting, severeweaknessor fall of blood pressure.
Asinglekidney.

Previoushistory of stones.

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

Stone Disease

Stonediseaseisavery common urologicd disease. Kidney stonescan
causethe most unbearable pain, but sometimeskidney stonescan exist
silently without any symptom. Stone disease can cause urinary tract
infection and can damagethekidney if not treated adequately. Oncea
stoneoccurs, itsrecurrenceiscommon. So understanding, prevention
and careof stonediseaseisessential.

What is a kidney stone?

A kidney soneisahard crystal massformed withinthekidney or urinary
tract. Increased concentration of crystalsor small particlesof calcium,
oxdate, urate, or phosphatein urineisrespons blefor stoneformation.
Millionsof crystalsof these substancesin urine aggregate, gradually
increasein size, and after along period of time, form astone.

Normally, urine containssubstancesthat prevent or inhibit theaggregetion
of crystals. Reduced level sof stoneinhibitor substances contributeto
theformation of kidney stones. Uralithiasisisthemedica termusedto
describe urinary stones. It isto be noted that the composition of gall
stones (foundinthe gall bladder) and kidney stonesisdifferent.

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

Kidney stonesvary in sizeand shape. They canbesmaler thanagrain
of sand or can beaslargeasatennisball. The shape of the stone may
be round or oval with asmooth surface, or they can beirregular or
jagged with arough surface. Stoneswith asmooth surface causeless
pain andtheir chancesof natural remova are high. On the other hand,
kidney stonesthat have anirregular rough surface can causemorepain

Stones in the urinary tract are an important
cause of unbearable abdominal pain.
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and arelesslikely tocomeout ontheir own. Stonescan occur anywhere
intheurinary system but occur morefrequently inthekidney and then
descend into the ureter, sometimes|odging in the narrow areas of the
ureter.

What are the types of kidney stones?
Therearefour main typesof kidney stones:

1. Calcium Stones: Thisisthemost common type of kidney stone,
which occursin about 70 - 80% of cases. Calcium stonesareusually
composed of ca cium oxa ateand lesscommonly, of cal cium phosphate.
Calcium oxdatestonesarerdatively hard and difficult to dissolvewith
medical management. Calcium phosphate stonesarefoundinadkaline
urine.

2. SruviteSones Sruvite(Magnesumammonium phosphate) sones
arelesscommon (about 10 - 15%) and result from infectionsin the
kidney. A struvite stoneismore common inwomen and growsonly in
dkaineurine.

3. UricAcid Stones. Uric acid stonesare not very common (about 5
- 10%) and aremorelikely to form when thereistoo much uricacid in
theurineand urineispersistently acidic. Uric acid stonescanformin
peoplewith gout, who eat ahigh animal protein diet, are dehydrated or
have undergone chemotherapy. Uric acid stonesare radiolucent, so
are not detected by an X-ray of the abdomen.

4. Cystine Stones: Cystine stonesarerare and occur inaninherited
condition called cystinuria. Cystinuriaischaracterized by high level sof
cydineintheurine.

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

A staghorncalculusisavery large stone, usually struvite, occupying a
large part of thekidney and resembling the horns of astag (deer), thus
itiscalled staghorn. A staghorn stone causesminimal or evenno pain,
diagnosisismissedin most of the cases and end result isdamageto
kidney.

Which factors contribute to the formation of urinary stone?

Everyoneissusceptibleto stoneformation. Severa factorsthat increase
therisk of devel oping kidney stonesare:

Reduced fluid - especialy decreased water intake and dehydration.
Family history of kidney stones.

Diet: consuming adiet highinanimal protein, sodium and oxalate,
but low in fiber and potassium 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 personwho isbed-ridden or immobilefor along period.

A personlivinginahot humid atmosphere.

Recurrent urinary tract infections and blockageto theflow of urine.
M etabolic diseases. hyperparathyroidism, cystinuria, gout etc.
Useof certain medications such asdiureticsand antecids.

What are the symptoms of a urinary stone?

The symptomsof urinary stonemay vary with size, shape, and location
of theurinary stone. Common symptomsof urinary stoneare:

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

No symptoms. Accidenta detection of urinary soneonroutinehedth
checkups or during theworkup for unrelated conditions. Stones
that do not cause any symptoms and are detected accidentally on
radiological examinations are known as “silent stones.”

Frequency of urination and persistent urgeto urinateisfoundin
patientswith aurinary bladder stone.

Nauseaor vomiting.
Passage of blood in urine (hematuria).
Painand/or burningwhilepassing urine,

If the bladder stone gets stuck at the entrance to the urethra, the
flow of urinesuddenly stopsduring urination.

Passage of stonesinurine,

In afew cases urinary stones can cause complications such as
recurrent urinary tract infection and obstruction of the urinary tract,
causing temporary or permanent damageto thekidney.

Characteristics of abdominal pain due to urinary stone

The severity and thelocation of the pain can vary from person to
person depending upon the type, the size and the position of the
stonewithintheurinary tract. Remember, thesize of thestonedoes
not correlatewith the severity of pain. Smaller-sized rough stones
usually causemore severe pain than bigger-sized smooth stones.

Stone pain can vary from avagueflank pain to the sudden onset of
severe unbearable pain. Pain isaggravated by change of posture
and vehicular jerks. The pain may last for minutesto hoursfollowed
by relief. Waxing and waning of painischaracteristic of astone
passing down the ureter.

Abdominal pain and blood in urine strongly
indicate the presence of urinary stones.
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Theabdominal pain occurson the sidewherethestoneislodged.
Classicd pain of kidney and ureteric stoneisthepainfromlointo
groinandisusudly accompanied by nauseaand vomiting.

A bladder stone may also cause lower abdominal pain and pain
during urination, whichisoften felt at thetip of thepenisinmales.

Many peoplewho experience sudden severe abdominal painfrom
stoneintheurinary tract rush to seek immediate medical attention.

Can kidney stones damage the kidney?

Yes. Stonesinthekidney or ureter can block or obstruct the flow of
urinewithintheurinary tract. Such obstruction can cause dil atation of
theurinary pelvisand calycesinthekidney. Persstent severedilatation
dueto blockage can cause kidney damagein thelong terminafew
patients.

Diagnosis of urinary stones

Investigations are performed not only to establish diagnosisof urinary
stonesand to detect complications but also to identify factorswhich
promote stoneformation.

Radiological investigations

KUB Ultrasound: The KUB ultrasound isan easily available, less
expensveand simpletest that isused most commonly for thediagnosis
of urinary stonesand to detect the presence of obstruction.

KUB X-ray : Size, shape and position of the urinary stones can be
seen onthe X-ray of the kidney-ureter-bladder (KUB). A KUB X-
ray isthemost useful method to monitor presence and size of stone
before and after treatment of cal cium containing stones.It cannot be
used to identify radiol ucent stones such asthose containing uric acid.

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 theurinary system isan extremely accurate and
themost preferred diagnostic method to identify stones of al sizesand
to determinethe presence of obstruction.

Intravenousurography (1VU): Lessfrequently used, IVU isvery
reliablein detecting stones and obstruction. Themagjor benefit of IVU
isthat it providesinformation about thefunction of thekidney. Structure
of thekidney and detail sabout ureteric dilatation is better judged by
thistest. Itisnot useful and should not be used whentheserum creatinine
iselevated.

Laboratory investigations

Urinetests: Urineteststo detect infection and to measure pH of the
urine; 24 hour urine collection to measuretotal daily urinevolume,
calcium, phosphorous, uric acid, magnesium, oxa ate, citrate, sodium
and cregtinine.

Blood tests: Basic testssuch ascompleteblood count, serum cregtinine,
electrolytes and blood sugar; and special tests to identify certain
chemical swhich promote stone formati on such ascal cium, phosphorus,
uricacid and leve of parathyroid hormone.

Sone analysis. Stones that pass out or are removed by different
treatment modadlitiesshould becollected for andysis. Chemicd andyss
of stones can establish their composition, which helpsin treatment
planning.

Prevention of urinary stones

“Once a kidney stone former, always a stone former.” Urinary stones
recur in about 50 to 70% of persons. On the other hand, with proper
precautions and treatment the recurrence rate can bereduced to 10%
or less. Thus, al patientswho suffer from kidney stonesshould follow
preventive measures.

For diagnosis of stones in the urinary tract, CT scan,
sonography and X ray are the most important investigations.
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General measures
Diet isanimportant factor that can promote or inhibit formation of

urinary stones. Genera measuresuseful todl patientswith urinary sones
ae

1. Drink lots of fluid

A smpleand most important measureto prevent formation of stone
istodrink plenty of water, drink plenty of water and drink plenty of
water. Drink 12 - 14 glasses (morethan 3 liters) of water per day.
To ensure adequate water intakethroughout the day, carry awater
bottlewith you.

Whichwater todrink isadilemmafor many patients. But remember,
to prevent formation of stonethequantity of water ismoreimportant
than thequality of water.

For stone prevention, formation of asufficient volumeof urine per
day ismoreimportant than thevolume of fluid taken. To ensurethat
you aredrinking enough water, measurethetotal volume of urine
per day. It should be morethan 2 - 2.5 liters per day.

Urinecolor or concentration may suggest how much water you are
drinking. If you drink enough water throughout theday, theurinewill
bediluted, clear and dmost watery. Diluted urine suggestsalow
concentration of minerds, which prevents ssoneformation. Yellow,
dark, concentrated urine suggestsinadequate water intake.

To prevent stoneformation makeit ahabit to drink two glasses of
water after eachmed. Itisparticularly important todrink two glasses
of water before going to bed and an additional glassat each night
timeawakening. If you need to wake up several timesduring the
night to urinate, you have probably drunk enough fluidsduring the

Plenty of fluid intake is the simplest and most essential
measure for prevention and treatment of urinary stone.
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day and night.

Higher fluid intakeisrecommended in physically active peopleon
hot days, because a significant amount of water islost through
perspiration.
Intake of fluids such ascoconut water, barley or ricewater, citrate-
rich fluidssuch aslemonadeand pinegpplejuice, helpsinincreasing
total fluid intake and prevention of sone.

Which fluids are preferred to prevent urinary stone?

Intake of fluids such as coconut water, barley or ricewater and citrate-
rich fluidssuch aslemonade, tomatojuice or pinegpplefruitjuiceshelps
inthe prevention of stone. But remember that at least 50% of thetotal
fluidintakeshould bewater.

Which fluids should be avoided by a person with urinary
stone?

Avoid grapefruit, cranberry and gpplejuice; strongtes, coffee, chocolate
and sugar sweetened soft drinks such as colas; and al alcoholic
beverages, including beer. These beverages have been associated with
anincreased risk of stoneformation.

2. Salt restriction

Avoid excessivesdt intakeindiet. Avoid pickles, chipsand sdty snacks.
Excessivequantitiesof sdt or sodiuminthediet canincreasetheexcretion
of calciuminto theurineand thereby increase therisk of formation of
calcium stones. Sodium intake should berestricted to lessthan 100
mEq or 6 gramstable salt per day to prevent stoneformation.

3. Decrease intake of animal protein

Avoid non-vegetarian food such asmutton, chicken, fishand egg. These

Clean, transparent, water- like urine
denotes adequate fluid intake.
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animal foods contain high uric acid/purinesand can increasetherisk of
uric acid and calcium stones.

4. Balanced diet

Eat abalanced diet with more vegetablesand fruitsthat reduces acid
load and tend to make urine less acidic. Eat fruits such as banana,
pineappl e, blueberries, cherries, and oranges. Eat vegetablessuch as
carrots, bitter gourd (karela-ampal aya), squash and bell peppers. Eat
high-fiber containing foods such asbarley, beans, oats, and psyllium
seed. Avoid or restrict refined foods such aswhite bread, pastas, and
sugar. Kidney stones are associated with high sugar intake.

5. Other advice

Redtrict intake of vitamin C to lessthan 1000 mg per day. Avoid large
meals late at night. Obesity is an independent risk factor for stone
formation.

Special measures

1. To prevent calcium stone

Diet: Itisawrong concept that calcium should be avoided by
patientssuffering from kidney stones. Eat ahedlthy diet with calcium,
including dairy products, to prevent soneformation. Dietary calcium
bindswith oxaateinthegut whichlimitsintestina oxalateabsorption
and subsequently reducesstoneformation. On the other hand, when
dietary calciumisreduced, unbound oxa ateinthe gut can beeasily
absorbed from theintestinesto promoteformation of oxalate stones.

Avoid cacium supplementsaswell asadiet thatislow incacium,
because both increasetherisk of stonedevel opment. Dietary sources

Restriction of salt intake in diet is very important

for the prevention of calcium stones.
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of calcium such asdairy products are preferred over oral calcium
supplementsfor patientsat risk for the devel opment of kidney stones.
If oral calcium supplements are necessary, they should be taken
with mealstoreducetherisk.

Medication: Thiazidediureticsarehdpful inthepreventionof calcium
stonesbecausethey limit the excretion of caciumintheurine.
2. To prevent oxalate stone

Peoplewith calcium oxa ate stonesshould limit foods high in oxal ate.
Foodsrichin oxadateinclude:

Vegetables: spinach, rhubarb, okra, (1ady finger), beets and sweet
potatoes.

Fruitsand dry fruits: strawberries, raspberries, chiku, amla, custard
apples, grapes, cashew nuts, peanuts, almondsand dried figs.

Other foods: green pepper, fruit cake, marmalade, dark chocol ate,
peanut butter, soybean foods and cocoa.

Drinks: grapefruit juice, dark colas, and strong or black tea.

3. To prevent uric acid stone
Avoid all dcoholicbeverages.

Avoidfoodshighinanima proteinsuch asorgan mest (e.g. asbrain,
liver, kidney), fish especialy those without scales (e.g. anchovies,
sardines, herring, trout salmon), pork, chicken, beef and egg.

Restrict pulses, legumes like beans or lentils; vegetables like
mushrooms, spinach, asparagusand cauliflower.

Restrict fatty foods such as salad dressings, ice cream, and fried
foods.

Beware. Restriction of calcium in the
diet will promote stone formation!
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Medication: Allopurinol toinhibit uric acid synthesisand decrease
urinary uricacid excretion. Potassumditratetomaintain urinedkaine,
asuricacid precipitatesand forms stonesin acidic urine.

Other measures. weight reduction. Obese patientsare not ableto
akalinizeurineand thisincreasestherisk for theformation of uric
acid stones.

Treatment of urinary stones

Factorsdetermining thetreatment of urinary stonesdepend onthedegree
of symptoms; size, position and causeof stone; and presenceor absence
of urinary infection and obstruction. Two mgor treatment optionsare:
A. Conservativetreatment

B. Surgicd treatment

A. Conservative Treatment

Most kidney stonesaresmall (lessthan 5 mmindiameter) enoughto
pass on their own within 3 to 6 weeks of the onset of symptoms. The
am of conservativetreatment istorelieve symptomsand to help stone
removal without surgical operation.

Immediate treatment of kidney stones

To treat unbearable pain a patient may require intramuscular or
intravenous administration of non-steroidal inflammatory drugs
(NSAIDs) or opioids. For lessseverepain, oral medicationsare often
effective.

Plenty of fluid intake

In patientswith severe pain, fluid intake should be moderate and not
excessive because it may aggravate pain. But in pain free periods,

Plenty of fluid intake will flush out a large
number of small stones in urine.
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drink plenty of fluids, tekingasmuch as2 to 3 litersof water in aday.
Remember though that beer isNOT atherapeutic agent for a patient
with kidney stones.

Patientswith severe colic and associated nausea, vomiting and fever
may requireintravenoussalineinfusionto correct fluid deficit. Patient
must save the passed out stonefor testing. A ssmpleway to collect
stonesthat have passed out isto urinatethrough astrainer (sieve).

Other measures

Maintaining proper urinepH isessentia especidly for patientswith uric
acid stone. Drugslike calcium channel blockers and al pha-blockers
inhibit spasmsof theureter and dilatethe ureters sufficiently to alow
thepassage of the uretera stone. Thisisparticularly hel pful whenthe
stoneislocated intheureter d osetotheurinary bladder. Treet associated
problems such asnausea, vomiting and urinary tract infection. Follow
al genera and specid preventive measures (dietary advice, medication
etc) discussed.

B. Surgical Treatment

Different surgicd treatmentsareavailablefor kidney stonesthat cannot
betreated with conservative measures. Most frequently used surgical
methods are extra-corporeal shock wave lithotripsy (ESWL),
percutaneous nephrolithotripsy (PCNL), ureteroscopy and inrare cases
open surgery. Thesetechniquesare complimentary to eech other. These
procedures are performed by the urol ogist who decideswhich method
isthebest for aparticular patient.

Which patient, with urinary stone, needs surgical treatment?

Most patientswith smal stonescan beeffectively treated conservatively.
But surgery may be needed to removekidney stoneswhen the stones:

Stone recurs in more than 50% cases. Instructions
for prevention are emphatically advised.
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Causerecurrent or severe pain and do not passout after areasonable
period of time.

Aretoo large to pass on their own. Stones > 6 mm may need
surgical intervention.

Causesgnificant obstruction, blocking theflow of urineand damaging
thekidney.

Causerecurrent urinary tract infection or bleeding.

Prompt surgery may berequired in patientswith kidney failuredueto
stone obstructing the only functioning kidney or both the kidneys
smultaneoudy.

1. ESWL - Extra-Corporeal Shockwave Lithotripsy

ESWL or extra-corporeal shock wavelithotripsy isthelatest, effective
and most frequently used treatment for kidney stones. Lithotripsy is
idedl for kidney stoneslessthan 1.5 cmin Szeor upper ureteric stones.

In lithotripsy highly concentrated shock waves or ultrasonic waves
produced by alithotriptor machine break up the stones. The stones
break downinto small particlesand are easily passed out through the
urinary tract in theurine. After lithotripsy, the patient isadvised to drink
fluidsliberaly to flush out sonefragments. When blockage of the ureter
is anticipated after lithotripsy of a big stone, a “stent” (special soft plastic
tube) isplaced inthe ureter to avoid blockage.

Lithotripsy isgenerally safe. Probable complicationsof lithotripsy are
bloodin urine, urinary tract infection, incompletestoneremova (may
require more sessions), incompl ete stonefragmentation (which canlead
to urinary tract obstruction), damagetokidney and an devationinblood
pressure.

Lithotripsy is an effective and most frequently used
non-operative treatment for kidney stones.
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Advantagesof lithotripsy arethat it isasafemethod that doesnot require
hospitalization, anesthesaandincision or cut. Painisminimuminthis
method and it issuitablefor patientsof al agegroups.

Lithotripsy is less effective for large stones and in obese patients.
Lithotripsy isnot advisable during pregnancy and in patientswith severe
infection, uncontrolled hypertension, distal obstructionintheurinary
tract and bleeding disorders.

After lithotripsy, regular follow up, periodical checkup and strict
adherenceto preventive measures against recurrence of stonedisease,
ISsmandatory.

2. Percutaneous Nephrolithotomy (PCNL)

Percutaneous nephrolithotomy, or PCNL, isan effective method for
removing medium-sized or large (bigger than 1.5 cm) kidney or ureterd
stones. PCNL isthe most frequently used option when other trestment
modalities such as ureteroscopy or lithotripsy havefailed.

Inthisprocedure, under genera anesthesia, the urologist makesatiny
incisonintheback and createsasmall tract fromthe skinto thekidney
under imageintensifier or sonographic control. For theinsertion of
ingrumentsthetractisdilated. Using aninstrument called anephroscope,
theurologist |ocatesand removesthe stone (nephrolithotomy). When
thestoneishigit isbroken up using high frequency sound wavesand
then the stonefragments areremoved (nephrolithotripsy).

By andlarge PCNL issafe, but thereare somerisksand complications
that can ariseaswith any surgica treatment. Probable complications of
PCNL arebleeding, infection, injury to other abdominal organssuch as
thecolon, urinary leak and hydrothorax.

PCNL is the most effective method for removal
of medium or large-sized kidney stones.
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Themain advantage of PCNL isthat only asmall incision (about one
centimeter) isrequired. For al types of stones, PCNL is the most
effectivemoddity to makethe patient totally sone-freeinasinglesitting.
With PCNL hospital stay isshorter and recovery and hedlingisfaster.

3. Ureteroscopy (URS)

Ureteroscopy isahighly successful modality for treating stoneslocated
inthemid and lower ureter. Under anaesthesia, athinlighted flexible
tube (ureteroscope) equipped with acameraisinserted viathe urethra
into the bladder and up the ureter.

Thestoneis seen through the ureteroscope and, depending onthe size
of thestoneand the diameter of the ureter, the sonemay befragmented
and/or removed. If theureteric stoneissmall, itisgrasped by thegrasper
and removed. If astoneistoo largeto removein onepiece, it can be
broken into tiny fragmentsusing pneumaticlithotripsy. Thesetiny stone
pieces passout on their own in urine. Patients normally go homethe
sameday and can resume normal activity intwo tothreedays.

The advantages of URS are that even hard stones can be broken by
thismethod, and that it doesnot requireincisions. Itissafefor pregnant
women, obese persons, aswell asthose with bleeding disorders.
URSisgenerdly safe, but, aswith any procedure, risksexist. Possible
complicationsof URSare blood inthe urine, urinary tract infection,
perforation of the ureter, and formation of scar tissuethat narrowsthe
diameter of theureter (uretera stricture).

4. Open Surgery

Open surgery isthemost invasive and painful treatment modality for
stonediseaserequiring fiveto seven daysof hospitalization.

Mid and lower ureteric stones can be successfully
removed by ureteroscopy without surgery.
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Withtheavailability of new technologies, the need for open surgery has
been reduced drastically. At present, open surgery is used only in
extremely rare situationsfor very complicated caseswith very large
stoneburden.

Mg or benefit of open surgery iscompleteremova of multiple, very big
or staghorn stonesin asinglesitting. Open surgery isan efficient and
cost-effectivetreatment modality especially for devel oping countries
whereresourcesarelimited.
When should a patient with kidney stone consult a doctor?
A patient with kidney stone shouldimmediately consult adoctor in case
aof:

Severepaininthe abdomen not relieved with medication.

Severe nausea or vomiting which prevents intake of fluid and

medication.

Fever, chillsand burning urination with painin abdomen.

Bloodinurine.

No urine output.

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 prostateglandispresent only in males. Enlargement of the prostate
gland causesproblemsinurinationinederly male. (usudly over theage
of 60 years). Withincreasein life expectancy, theincidence of benign
prostatic hyperplasia(aso called BPH) hasa so increased.

What is the prostate gland? What is its function?

Theprostateglandisasmall organ about thesizeof awa nut andispart
of themaereproductive system.

The prostategland issituated just underneath the bladder and in front
of therectum. It surroundstheinitia portion of theurethra(thetubethat
carriesurinefrom the bladder). In other words, theinitia portion of the
urethra (about 3 cm. long) runsthrough the prostate.

Theprogtateisamal ereproductiveorgan. It secretesfluid that nourishes
and carriessperminto the urethraduring g acul ation.

What is benign prostatic hyperplasia (BPH)?

“Benign prostatic”” means the prostatic problem is not caused by
cancer and “hyperplasia” meansenlargement.

Benign prostatic hyperplasiaor benign progtatic hypertrophy (BPH) is
anon-cancerous progtatic enlargement that occursindmost all menas
they get older. Asmen age, the prostate gland slowly growsbigger (or
enlarges). An enlarged prostate compressesthe urethra, blockstheurine
stream and causes problemsin urination. Because of narrowing of the
urethra, flow of urinebecomesdower and lessforceful.

Benign Prostatic Hyperplasia

is a disease of elderly males.

Visit: www.KidneyEducation.com



144. Save Your Kidneys

Symptoms of BPH

The symptomsof BPH usually begin after age 50. Morethan half of
men in their 60s and up to 90% of men in their 70s and 80s have
symptomsof BPH. Most symptomsof BPH start gradualy and worsen
over theyears. The most common symptomsof BPH are:

Fregquent urination, especialy at night. This isusualy avery early
symptom.
Slow or weak stream of urine.

Difficulty or strainingin starting the urineflow, even whenthebladder
fedsfull.

Urgeto urinateimmediately isthe most bothersome symptom.
Strainingto urinate.
Interrupted urineflow.

Leaking or dribbling at the end of urination. Drops of urine are
expelled even after urination causing wetting of underclothes.

Incompl ete emptying of bladder.

Complications of BPH

Severe BPH can cause serious problemsover atimein a few patients,
if left untreated. Common complicationsof BPH are:

Acuteurinary retention: untreated severe BPH over time can
cause sudden, complete and often painful blockage of urineflow.
Such patientsrequireinsertion of atube called acatheter todrain
urinefromthebladder.

Chronicurinary retention: partia blockage of urineflow for a
prolonged period can cause chronic urinary retention. Chronic urinary
retention ispainlessand ischaracterized by an increased residua

BPH causes weak stream of urine and
frequent urination, especially at night.
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urinevolume. Theamount of urinewhich remainsin bladder after
normal urinationiscalled residual urine. Itsusual presentationis
incompl ete bladder emptying or frequent voiding of small amount of
urine (overflow of urine).

Damageto bladder and kidney: chronic urinary retention causes
stretching of themuscular wall of the bladder. Inthelong termthe
bladder becomesweak and no longer contracts properly.

Largeresdud urinevolumeleadstoincreased pressureinthe bladder.
High bladder pressuremay |ead to aback pressure of urinethrough
theuretersand into thekidneys. Resultant fullnessof theuretersand
thekidneyseventua ly may lead tokidney failure.

Urinarytract infection and bladder sones: inability to completdy
empty the bladder increasestherisk of urinary tract infection and
formation of bladder stones.

Remember, BPH doesnot increasetherisk for prostate cancer.

Diagnosis of BPH

When history and symptoms suggest BPH, the following tests are
performed to confirm or rule out the presence of an enlarged prostate.

Digital rectal examination (DRE)

Inthisexamination, alubricated, glovedfinger isgently insertedintothe
patient’s rectum to feel the surface of the prostate gland through the
rectal wall. Thisexamination givesthedoctor anideaof thesizeand
condition of the prostate gland.

In BPH, on DRE, the prostate is enlarged, smooth, and firm in

consistency. Hard, nodular and irregular feel of the prostate on DRE
suggests cancer or calcification of prostate gland.

Digital rectal examination and sonography are two
most important tests for the diagnosis of BPH.

Visit: www.KidneyEducation.com



146. Save Your Kidneys

Ultrasound and post-void residual volumetest

An ultrasound can estimate the size of the prostate and detect other
problemssuch asmaignancy, dilatation of the ureter and the presence
of akidney abscess.

Ultrasound imagingisa so used to determinethe quantity of urineleftin
thebladder after urination. Post-void resdua urinevolumelessthan 50
ml indicates adequate bladder emptying. Post-void residual urine
volume of 100to 200 ml or higher isconsidered to be significant and
further evaluationisneeded.

Prostate symptom scor eor index
TheInternational Prostate Symptom Score (IPSS) or AUA (American
Urologicd Association) symptomindex hdpsinthediagnosisof BPH. In
this diagnostic modality, patients are asked about the presence or
absence of common symptoms of benign prostatic hyperplasia. The
answersarethen scored and, on thebasisof the cal culated prostate
symptoms score, the severity of theurinary problemisjudged.

Laboratory tests

Laboratory testsdo not help diagnosing of BPH. But they helpinthe
diagnosis of associated complicationsand excluding problemswith
similar presentation. Urineistested for infection and blood istested for
kidney function.

Prostate SpecificAntigen (PSA) isascreening blood test for cancer
of the prostate.

Other investigations

Different investigationsperformed to diagnoseor excludethediagnosis
of BPH are uroflowmetry, urodynamic studies, cystoscopy, prostate

Blood PSA test is an important screening test
for the diagnosis of cancer of the prostate.
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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 symptomsof prostate cancer and BPH aresimilar, soon
thebagsof clinicd symptomsitisnot possibleto differentiate between
thetwo conditions. But remember, BPH isnot related to prostate cance.
Threemost important testswhich can establish thediagnosisof prostate
cancer aredigital rectal examination (DRE), blood test for prostate-
specificantigen (PSA) and prostate biopsy.

Treatment of BPH

Factorsdetermining trestment optionsof BPH areseverity of symptoms,
the extent to which daily life is affected due to symptoms, and the
presence of associated medica conditions. Goasof treatment of BPH
aretoreducesymptoms, improvequdity of life, reducepost void resdua
urinevolumeand prevent complicationsof BPH.

Threedifferent treatment options of BPH are:

A. Watchful waiting and lifestyle changes (no treatment)
B. Medica Trestment

C. Surgica Trestment

A. Watchful waiting and lifestyle changes (no treatment)

“Wiait and watch” without any treatment is the preferred approach for
men with mild symptoms or symptoms that don’t bother them. But
watchful waiting doesnot meanto Ssmply wait and do nothing to reduce
symptomsof BPH. Duringwatchful waiting, the person should make

Many symptoms of prostate cancer and BPH are similar.
Thorough investigation is required for accurate diagnosis.
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changesinlifestyleto reduce symptomsof BPH and also haveregular sphincter. Theexercisescons st of repegatedly tighteningand releasing
yearly checkupsto seeif the symptomsareimproving or getting worse. thepelvicmuscles.

M ake simplechangesin the habits of urinationandin consumption
of liquids.

Empty bladder regularly. Do not hold back urinefor long. Urinateas
soon astheurgearises.

Doublevoid. Thismeansurineispassed twicein succession. First
empty thebladder normdly inard axed way, wait for afew moments,
and try tovoid again. Do not strain or push to empty.

Avoid drinking alcohol and caffeine containing beveragesin the
evening. Both can affect the muscletone of the bladder, and both
gimulaethekidneysto produceurine, leadingto night-timeurination.

Avoid excessiveintake of fluid (takelessthan 3litersof fluid per
day). Instead of consuming alot of fluid all at once, spread out
intake of fluidsover theday.

Reducefluidintakefew hours before bedtimeor going out.

DO NOT take over-the-counter cold and sinus medi cations that
contain decongestants or antihistamines. These medications can
WOrsen symptoms or cause urinary retention.

Changethetiming of medi cationswhich increasesvolumeof urine
(e.g. diuretics).

Keep warm and exerciseregularly. Cold weether and lack of physica
activity may worsen symptoms.

Learnand perform pelvic strengthening exercisesasthey are useful
to prevent urineleakage. Pelvic exercises strengthen the muscles of
the pelvic floor which support the bladder andhelpinclosing the

BPH with mild symptoms can be managed with watchful waiting

and lifestyle changes and without medical treatment.
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Bladder training focused on timed and completevoiding. Try to
urinateat regular times.

Treatment of congtipation.

Reduce stress. Nervousnessand tension can | ead to more frequent
uringtion.

B. Medical Treatment

Medications arethe most common and preferred way to control mild
to moderatesymptomsof BPH. Medicationssignificantly reducemagor
symptomsin about two-thirds of treated men. Therearetwo classesof
drugs, alpha-blockers and anti-androgens (5-al pha-reductase
inhibitors), for an enlarged protate.

Alpha-blockers(tamsulosin, dfuzosin, terazosin, and doxazosin)
are prescription medicinesthat relax the musclesin and around the
prostate, relieve urinary obstruction and allow urineto flow more
easily. The most common side effects of al pha-blockersarelight
headedness, dizzinessand fatigue.

5-alpha-reductase inhibitor s (finasteride and dutasteride) are
medicinesthat can reducethesizeof the prostategland. Thesedrugs
increases urineflow rate, and decreases symptoms of BPH. They
do not work as quickly as alpha-blockers (improvement is seen
withinsix monthsof starting treatment) and generally work best on
menwith severe prostateenlargement. Themost common sideeffects
of 5-alpha-reductase inhibitors are problems with erection and
g aculation, decreased interest in sex and impotence.

Conservative medical treatment is preferred for mild to
moderate symptoms of BPH. Surgery is best avoided.
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Combination treatment: An aphablocker and an a pha-reductase

inhibitor work differently and have an additive effect when given

simultaneously. Therefore combination of both drugs leads to
sgnificantly gregter improvement inthesymptomsof BPH, thantaking
elther drug by itself. Combination trestment isrecommended inmen
with severe symptoms, large prostate and i nadequate response to
the highest dose of an al phablocker.

C. Surgical Treatment

Surgical trestment isrecommended in personswith:

Bothersome, moderateto severe symptomsrefractory to medical

treatment.

Acuteurinary retention.

Recurrent urinary tract infections.

Recurrent or persistent bloodintheurine.

Kidney failuredueto BPH.

Bladder stonesaongwith BPH.

Increasing or significant post void resdua urinein bladder.
Surgical treatment can be divided into two groups: surgical therapies
and minimally invasivetreatment. The standard surgical methodisa
transurethral resection of theprostate (TURP). Currently severa newer
methodsare evolvinginthesurgica management of small to medium
sized glands, which aim to achieveresults comparableto TURP with
lessmorbidity and cost.

Surgical Therapies

Specificsurgicd procedurescommonly used aretransurethral resection

Severe BPH symptoms, urinary retention, recurrent
UTI and kidney failure indicate need for surgery.

Free!ll Kidney Website in 20 + Languages

CHP. 20. Benign Prostatic Hyperplasia (BPH) 151.

of the prostate (TURP), transurethral incision of the prostate (TUIP)
and open prostatectomy.

1. Transurethral Resection of the Prostate (TURP)
TURPremainsthegold standard treatment of prostate surgery andis
more successful than medication. It relievesurinary obstructionin at
least 85% 10 90% of cases, and theimprovement isusudly long-lasting.
TURPisaminimally-invasiveoperation, performed by urologiststo
remove part of the prostate gland bl ocking urineflow. TURPdoes not
requireany skinincision or stitches, but requireshospitalization.

Before surgery

Beforetheprocedure, fitness of the personisensured.
The patient isasked to stop smoking as smoking increasestherisk
of getting achest and wound infection, and can delay recovery.
The patient is asked to discontinue blood-thinning medications
(warfarin, aspirinand clopidogre).

During the procedure
TURP generaly takes about 60 to 90 minutes.
TURPisusualy doneusing spind anesthesia Antibioticsaregiven
to preventinfection.

During TURP, aninstrument (resectoscope) isinsertedintheurethra
throughthetip of the penisto removetheprostate.
Theresectoscope hasalight and camerafor vision, an electrical
loop to cut tissue and sedl blood vessdl's, and achannd which carries
irrigating fluidinto the bladder.

Progtateti ssueremoved during the procedureis sent to alaboratory
for histopathol ogical examination to exclude prostate cancer.

The most effective and popular surgical
treatment of BPH is TURP.
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After surgery
Thehospital stay isusually 2 to 3 daysafter TURP.

Following surgery, alargetriplelumen catheter isinserted through
thetip of the penis (through the urethra) into the bladder.

A bladder irrigation sol ution isattached to the catheter and the bl adder
is irrigated and drained continuously for about 12—24 hours.

Bladder irrigation removesblood or blood clotsthat may result from
the procedure.

When the urineisfree of significant bleeding or blood clots, the
catheter isremoved.

Advice after surgery

Following measuresafter TURP help inearly recovery:
Drink morefluidsto flush out urinefrom the bladder.

Avoid condtipation and straining during defecation. Straining can result
inincreased bleeding. If constipation occurs, take alaxativefor a
few days.

Do not start blood-thinning medications without advice of the
doctor.

Avoid heavy lifting or strenuous activity for 4-6 weeks.
Avoid sexud activity for 4-6 weeksafter surgery.
Avoid adcohoal, caffeine, and spicy foods.

Possible complications

Immediate common complications are bleeding and urinary tract
infection; whilelesscommon complicationsare TURP syndrome

and problemsfrom surgery.

TURP is done under spinal anesthesia without making the
patient unconscious, thus, requiring a shorter hospital stay.
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Subsequent complicationsof TURP are narrowing (stricture) of the
urethra, retrograde g acul ation, incontinence and impotence.

Ejaculation of semeninto the bladder (retrograde g aculation) isa
common sequel aof TURP, occurringin about 70% of cases. This
doesnot affect sexua function or pleasure but causesinfertility.
Factorswhich canincreasetherisk of complications are obesity,
smoking, alcohol abuse, malnutrition and diabetes.

After discharge from the hospital, contact the doctor if the
patient has:

Difficulty orinability tovoid.

Severepain which persstseven after medications.

Bleeding with large blood clotsthat block the catheter.

Signsof infection, including fever or chills.

2. Transurethral Incision of the Prostate (TUIP)

Transurethral incision of theprostate (TUIP) isandternativeto TURP
for menwith smaller prostates or very poor health and therefore, not
suitablefor TURP.

Theset-upfor TUIPissmilar to TURRP, but rather than removing tissue
from the prostate, two or more deep lengthwiseincisions (cuts) are
made in the prostate. The cuts widen the urethral passage, relieve
pressure on the urethraand improvetheflow of urine.

Benefitsof TUIParelessblood|oss, lesssurgery-related complications,
shorter hospital stay and recovery time; and lessrisk of retrograde

Ejaculation of semen into bladder is a common complication
of TURP leading to infertility (inability to father children).
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g aculation and urinary incontinence ascompared to TURP. However,
TUIPislesseffectivein providing symptom relief and/or symptoms
return faster over ashorter period of timein somepatientsrequiringa
follow up treatment with TURP. TUIPisnot themost effective method
of treatment for alarge-sized prostate.

3. Open Prostatectomy

Open prostatectomy isatype of surgery whereanincisionismadein
theabdomen toremovethe prostate. With availability of many effective
and lessinvasive options, open prostatectomy israrely used in the
trestment of BPH.

Anopen prostatectomy isreserved only for very few menwith severely
enlarged prostates and in patients suffering from other problemsthat
need S multaneous correction during surgery.

Minimally Invasive Treatments (MITS)

Minimally invasive methodsarethosethat hurt theleast. With modern
technology and research, minimally invasivetreatmentsare aimed at
treating BPH through simpler procedureswith lesscomplications.

These treatment modalities generally use heat, laser, or
el ectrovaporization to remove excesstissue from the prostate. All of
thesetreatments use atransurethral approach (going up through the
urethrainthepenis).

Benefitsof minimalyinvasivetreatmentsare: shorter hospita stay, need
for minimal anaesthesi g, lessrisksand complicationsthan standard
prostate surgery, and shorter patient recovery times.

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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Disadvantages of these methods are: |ess effectivenessthan 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
their safety and efficacy. Important additiona drawback isthat minimally
invasivetreatments (MITs) arenot availablein mgjority of developing
countriesand are currently moreexpensive.

Different minimaly invasivetrestmentsused in BPH aretransurethral
microwave thermotherapy (TUMT), transurethral needle ablation
(TUNA), water-induced thermotherapy (WIT), prostate stentsand
transurethra laser therapy.

1. Transurethral Microwave Thermotherapy (TUMT): Inthis
procedure, microwave heat isused to burn excess prostatetissue
blocking urineflow.

2. Transurethral NeedleAblation of theProstate(TUNA): Inthis
procedure, radiofrequency energy isused to coagul ate and necrose
excess prostatetissue blocking urineflow.

3. Water-Induced Thermatherapy (WIT): Inthistechnique, hot water
causes heat-induced coagul ation and necrosi s of the excess prostate
tissue

4. Prostatic Sents: In thistechnique, astent is placed within the
narrowed areaof the prostatic urethra. The stent keepsthe channel
open and dlowseasy urination. Stentsareflexible, salf-expanding
titanium wiredevices shaped likesmall springsor cails.

5. Transurethral Laser Therapy: In thistechnique, laser energy
destroysthe obstructing portions of the prostate by heating.

MIT benefits: less risks and shorter hospitalization;
Concerns: cost effectiveness and long term safety.
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When should a patient with BPH consult a doctor?
Patientswith BPH should consult adoctor in caseof:
Completeinability to urinate.

Pain or burning during urination, foul-smelling urine, or fever with
chills

Bloodintheurine.
Lossof 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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Chapter 21
Drugs and Kidney Problems

Kidney damage dueto different drugsiscommon.

Why is the kidney more vulnerable to drug toxicity compared
to other organs of the body?

Two most important causes of damageto kidney dueto drugsare:

1. Drugexcretion by kidney: Thekidney isamajor organinvolved
intheremoval of drugsanditsmetabolites. During theprocessof drug
removal somedrugsor itsmetabolitescan damagethekidney.

2. High blood flow to kidney: Every minute 20% of total blood
pumped by the heart (1200 ml blood) enters both kidneys for
purification. Amongal organsof thebody, thekidney recaivesthehighest
amount of blood per kilogram weight of the organ. Because of therich
blood supply, harmful drugsand substancesareddiveredto thekidney
inalargeamount and in ashort time. Thiscan damagethekidney.

Principal drugs that damage the kidneys

1. Pain killers

For body ache, headache, joint pain and fever, variousover the counter
(OTC) medicinesareavailableand thesedrugs aretaken fredy without
doctor’s prescription. These drugs are principally responsible for kidney
damage.

What are NSAIDs? Which drugs belong to this group?

Non Steroidal Anti-Inflammatory Drugs (NSAIDs) are common
medi cations used to reduce pain, fever and inflammation. Thesedrugs

Pain killer drugs are a major cause of
drug induced kidney damage.
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include aspirin, diclofenac, ibuprofen, indomethacin, ketoprofen,
mel oxicam, mefenamic acid, nimesulide, naproxen etc.
Do NSAIDs cause damage to kidneys?
NSAIDsaregenerally safe provided they aretaken in correct doses
under the supervision of adoctor. But it isimportant to remember that
NSAIDsrank second to aminoglycos des asthe most common cause
of druginduced kidney damage.
When can NSAIDs damage kidneys?
Risk of NSAID induced kidney damageishighin casesof:
Prolonged NSAID usetaken in high dosageswithout supervision of
adoctor.
Prolonged useof acombinationdruginasinglepill (e.g. APCwhich
containsaspirin, phenacetin and caffeine).
NSAID useintheelderly, those with kidney failure, diabetes or
dehydration.
Which pain killer is safe for kidney failure patients?
Paracetamol (acetaminophen) isasafer drug for pain compared to
NSAIDs.

Many heart patients are prescribed lifelong aspirin. Can this
damage the kidney?

Sincealow doseof aspirinisadvised for cardiac patients, it issafe.
Is kidney damage caused by NSAIDs reversible?

Yesand No.

Yes. When acute kidney damageisdueto short term use of NSAIDs,
itisusudly reversibleby stopping NSAID drugsand proper treatment.

Self-medication of common pain
killer drugs can be dangerous.
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No. Many elderly patientswithjoint pain need NSAIDsfor along
period. Whentaken continuoudy inlargedosesfor along period (years)
NSAID use can lead to slow and progressive kidney damage. This
typeof kidney damageisirreversible. Elderly patients, who need large
dosesof NSAIDsfor avery long period, should takethese medications
under theguidance and supervision of aphysician.

How does one diagnose slow but progressive kidney damage

due to long term NSAIDs in the early stage?

Appearanceof proteininurineisthefirst and only clueof kidney damage

dueto NSAIDs. When kidney function worsenscrestininelevel inblood

rses.

How does one prevent kidney damage due to pain killers?

Simple measuresto prevent kidney damageduetopainkillersare:
Avoidtheuseof NSAIDsinhighrisk persons.
Avoidindiscriminateuseof painkillersor OTC painrelievers.
When NSAIDs are necessary for along period, they should be
taken strictly under the doctor’s supervision.
Limit doseand duration of treatment with NSAIDs.
Avoidacombination of mixtureof painkillersfor along period.
Drink plenty of fluid daily. Adequatehydrationisimportant tomaintain
proper blood supply to kidney and to avoid damageto kidney.

2. Aminoglycosides

Aminoglycosidesareagroup of antibioticsfrequently usedin practice

and acommon cause of kidney damage. Kidney damage occursusudly

7 - 10 days after theinitiation of therapy. Diagnosisof thisproblemis

often missed becausevolumeof urineisundtered.

Risk of drug induced kidney damage is high in patients with
diabetes, kidney failure, dehydration or advanced age.
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Therisk of aminoglycos desinduced kidney damageishighinthee derly,
dehydration, pre-existing kidney disease, potassium and magnesium
deficiency, administration of large doses for prolonged periods,
combination therapy with other drugswhich can damagethekidney,
sepsis, liver diseaseand congestive heart failure.

How does one prevent kidney damage due to

aminoglycosides?

Measuresto prevent thekidney damage dueto aminoglycosidesare:
Cautious use of aminoglycos desin highrisk persons. Correction or
removal of therisk factors.

Once-daily administration of aminoglycosidesinstead of divided
dosage.

Useof optimum dose and duration of aminoglycos destherapy.
Dose modification in the presence of pre-existing kidney damage.

Serial 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 acutekidney failurein hospitalized patients, andis
usually reversible. Therisk of contrast induced kidney damageishigh
inthepresenceof digbetes, dehydration, heart fallure, pre-existing kidney
damage, advanced age and concurrent use of drugsthat can damage
thekidney.

Different measures can prevent contrast induced kidney damage.
Important measures areuse of smallest dose of contrast, useof nonionic

For high risk patients, administer aminoglycosides cautiously &
monitor serum creatinine serially to prevent kidney damage.
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contrast agents, maintaining adequate hydration with 1V fluids, and
administration of sodium bicarbonateand acetylcysteine.
4. Other drugs
Other common drugsthat can damagekidneysare certain antibiotics,
anticancer therapy, antitubercul osisdrugsetc.
5. Other medicines
Thepopular belief that all natural medicines (Aurvedic medicines,
Chinese herbsetc.) and dietary supplementsare harmlessiswrong.

Certain medicines of these groups contain heavy metalsand toxic
substances which can cause damageto thekidney.

Useof certain medicinesof thesegroups can be dangerousin patients
withkidney failure.

Certain drugswith high potassium content can belethal inkidney
falure

It is a wrong belief that all natural medicines
are always safe for the kidney.
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Chapter 22
Nephrotic Syndrome

Nephrotic syndromeisacommon kidney disease characterized by heavy
lossof proteininurine, low blood proteinlevels, high cholesterol levels
and swelling. Thisdisease can occur a any agebut isseen morefrequently
in children compared to adults. Nephrotic syndromeis characterized
by its cycle of responseto treatment, manifested by gradual tapering
and discontinuation of medication, treatment free period of remission
and frequent rel apses causing swelling. Asthe cycleof recovery and
recurrencerepeatsfor along period (years), thisdiseaseisamatter of
worry for both the child and thefamily.

What is nephrotic syndrome?

Thekidney worksasasieve (filter) in our body that removeswaste
productsand extrawater from blood and passesthem out viatheurine.
The size of the holes of these filtersis so small so that in normal
circumstances proteinsthat arelargein sizedo not passinto theurine.

Innephrotic syndromethe holes of thesefiltersbecomelarge, so protein
leaksinto theurine. Because of theloss of proteinin urine, theleve of
proteinintheblood falls. Reduction of proteinlevel inblood causes
swdling (themedicd termfor theswdling seeninthesepatientsisedema).
The severity of edemavariesdepending ontheamount of proteinlost in
theurineand reductionin proteinleve of blood. Thekidney function
(i.e, theahility tofilter waste productsor theglomerular filtration rate),
per se, isnormal in most patientswith nephrotic syndrome.

Most important cause of recurrent swelling
in children is nephrotic syndrome.
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What causes nephrotic syndrome?

Inover 90% of children thecauseof nephrotic syndrome(called primary
or idiopathic nephrotic syndrome) isnot known. Primary Nephrotic
Syndromeiscaused by four pathol ogica types: minima changedisease
(MCD), focal segmental glomerulosclerosis (FSGS), membranous
nephropathy and membranoproliferative glomerulonephritis(MPGN).
Primary nephrotic syndrome is a “diagnosis of exclusion”, i.e. they are
diagnosed only after secondary causes have been excluded.

Inlessthan 10 % of cases, nephrotic syndrome may be secondary to
different conditions such asinfection, drug exposure, malignancy,
hereditary disordersor systemic diseases such as diabetes, systemic
lupuserythematosusand amyloidosis.

Minimal change disease

Themost common cause of nephrotic syndromein childrenisminimal
changedisease (MCD). Thisdisease occursin 90 percent of cases of
idiopathi c nephrotic syndromein young children (under agesix) andin
65% of casesin older children.

Inatypica child withminimal changedisease, blood pressureisnormd,
red blood cellsare absent in urine and the values of serum creatinine
and complement 3 (C3) arenormal. Of all the causes of nephrotic
syndrome, minimal changediseaseistheleast stubborn, asover 90%
of the patientsrespond well to steroid therapy.

Symptoms of nephrotic syndrome

Nephrotic syndrome can occur at any age but is most common
between the ages of 2 to 8 years. It affects boys more often than
grls.

Nephrotic syndrome commonly occurs in
children between the ages of 2 to 8 years.

Visit: www.KidneyEducation.com



164. Save Your Kidneys

Thefirst sign of nephrotic syndromein childrenisusually puffiness
or swelling around the eyes and swelling of theface. Because of
puffiness around the eyes, the patient is likely to consult an
ophthalmol ogist (eyedoctor) first.

In nephrotic syndrome swelling of the eyes and the face is most
noticeableinthemorning and islessmarked in theevening.

Withtime, the swelling developsinthefeet, hands, abdomenand all
over the body and isassociated withincreasein weight.

Swelling may occur after arespiratory tract infection and fever in
many patients.

Excluding swelling, thepatient isusua ly well, activeand doesnot
seemsick.

A decreased urine output compared to normal iscommon.

Frothy urineand white stain on tilesdueto albumininurinemay be
arevedingfeature.

Red urine, breathl essnessand high blood pressure arelesscommon
in nephrotic syndrome.

What are the complications of nephrotic syndrome?

Possible complicationsof nephrotic syndromeincludeanincreased risk
of developinginfections, blood dotsin theveins(degp veinthrombos's),
malnutrition, anemia, heart disease due to high cholesterol and
triglycerides, kidney falureand different treetment-rel ated complications.
Diagnosis:

A. Basic laboratory tests

In patients with swelling the first step isto establish adiagnosis of

The first sign of nephrotic syndrome in children is
swelling around the eyes and swelling of the face.
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nephrotic syndrome. Laboratory testsshould confirm (1) heavy |oss of
proteinintheurine, (2) low blood proteinlevels, and (3) high cholesterol
levels.

1. Urine tests

Urineexaminationisthefirst test usedin thediagnosi sof nephrotic
syndrome. Normdlly, routineexamination of urinewill show negative
or trace protein (albumin). The presenceof 3+ or 4+ proteinina
random urinesampleissuggestiveof nephrotic syndrome. Remember
though that the presenceof dbumininurineisnot aspecificdiagnostic
confirmation of nephrotic syndrome. It only suggestsurinary loss of
protein. Further investigations are necessary to determinethe exact
causeof urineproteinloss.

After sarting trestment, urineistested regul arly to assessitsresponse
to trestment. Theabsenceof proteinin urinetests suggestsapositive
responseto treatment. For self monitoring, proteinin urinecan be
estimated by using aurinedipstick at home.

In microscopic examination of urine, red blood cellsand whiteblood
cellsareusualy absent.

In nephrotic syndrome, thelossof proteinin urineismorethan 3.5
grams in a day. The amount of protein lost in 24 hours can be
estimated by a24-hour urine collection or more conveniently by a
spot urine protein/creatinine ratio. These tests provide precise
measurements of theamount of protein lost and identify whether
proteinlossismild, moderateor heavy. Inadditiontoitsdiagnostic
value, estimation of urine protein lossin 24 hoursis useful for
monitoring responseto treatment.

Urine test is very important for diagnosis as well as

monitoring of treatment of nephrotic syndrome.
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2. Blood tests

Thecharacterigtic findings of nephrotic syndromethat accompany
thehighurineproteinlevelsarelow blood abuminlevel (lessthan 3
g/dL) and devated cholesteral (hypercholesterolemia) inblood tests.

Thevaue of serum creatinineisnormal in nephrotic syndromedue

to minimal change disease, but may beincreased in patientswith
more severekidney damagefrom other formsof nephrotic syndrome
likefocd segmental glomerulosclerosis. Serum creatinineismeasured
to assessoverdl kidney function.

Complete blood count isaroutine blood test performed in most of
thepatients.
B. Additional tests

Once the diagnosis of nephrotic syndrome has been established,
additiond testsareperformed sdlectively. Thesetestsdeterminewhether
thenephratic syndromeisprimary (idiopathic) or secondary toasystemic
disorder; and to detect the presence of associated problems or
complications.

1. Blood tests

Blood sugar, serum electrolytes, cal cium and phosphorus.

Testing for HIV, hepatitisB 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

An ultrasound of the abdomen isperformed to determinethe size

Important diagnostic clues are loss of protein in urine and low
protein, high cholesterol and normal creatinine in blood tests.
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and shape of the kidney, and to detect mass, kidney stone, cyst or
other obstruction or abnormality.
X-ray of thechest isdoneto rule out infections.

3. Kidney biopsy

Thekidney biopsy isthe most important test used to determinethe
exact underlyingtypeor cause of nephrotic syndrome. Inakidney biopsy,
asmall sampleof kidney tissueistaken and examinedin alaboratory.
(for further information read Chapter 4).

Treatment

In nephrotic syndromethe goa sof treatment areto relieve symptoms,
correct urinary loss of protein, prevent and treat complicationsand
protect the kidney. Treatment of thisdisease usually lastsfor along
period (years).

1. Dietary advice

Thedietary advice/restriction for apatient with swelling differsoncethe
swelling disappearswith effectivetreatment.

Inapatient with swelling: Restriction of dietary salt and avoidance
of tablesalt aswell asfoodsthat are highin sodium content, soasto
prevent fluid accumulation and edema. Restriction of fluidisusudly
not required.

Patientsreceiving high doses of daily steroidsshould restrict salt
intake even in the absence of swelling to decrease the risk of
devel oping hypertension.

For patientswith swelling, adequate amounts of proteinsshould be
provided to replacetheurine protein lossand prevent mal nutrition.

In patients with swelling, salt restriction is necessary but during
symptom-free period avoid unnecessary dietary restrictions.
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Anadequateamount of caloriesand vitaminsshould al so beprovided
tothesepatients.

I n symptom- freepatients. Thedietary adviceduringthe symptom-
freeperiod isanorma hedlthy diet. Unnecessary dietary restrictions
should be avoided. Avoid restriction of salt and fluid. Provide an
adequate amount of proteins. Avoid moderately high proteindiets
to prevent kidney damage and restrict proteinintakein the presence
of kidney failure. Increaseintake of fruitsand vegetables. Reduce
theintakeof fat indiet to control blood cholesterol levels.

2. Drug therapy

. Specific drug treatment

Seroid therapy: Prednisolone (steroid) isthe standard treatment
for inducing remission in nephrotic syndrome. Most childrenrespond
tothisdrug. Swelling and proteinin the urine disappear within 1-4
weeks (urinefreeof proteinislabeled asaremission).

Alternatetherapy: A small group of children who do not respond
to steroid treatment and continueto lose proteinin their urine need
further investigation such asakidney biopsy. Alternatedrugsusedin
such patients are levamisole, cyclophosphamide, cyclosporin,
tacrolimusand mycophenylatemofetil (MMF). Thesedternatedrugs
are used aong with steroid therapy and help to maintain remission
when the dose of steroid istapered.

. Supportive drug treatment

Diuretic drugsto increase urine output and reduce swelling. They
should be used only under supervision by adoctor asexcessveuse
may causekidney failure.

Prednisolone (steroid) is the standard first
line treatment of nephrotic syndrome.
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Antihypertensive drugs such asACE inhibitorsand angiotensin 1
receptor blockersto control blood pressureand to reducetheurinary
lossof protein.

Antibioticsto treat infections (e.g. bacterial sepsis, peritonitis,
pneumonia).

Statins(smvadtatin, atorvastatin, rosuvagtatin) to reduce cholesterol
and triglyceridesand prevent therisk of heart and blood vessel
problems.

Supplement calcium, vitamin D and zinc.

Rabeprazol e, pantoprazole, omeprazoleor ranitidinefor protection
againg gteroidinduced stomachirritation.

Albumininfusionsaregenerally not used becausetheir effectslast
onlytrangently.

Blood thinners such aswarfarin (Coumadin) or heparin, may be
required totreat 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,
amyloidosis etc. isimportant. Proper treatment of thesedisordersis
necessary to control nephrotic syndrome.

4. General advice

Nephrotic syndromeisadiseasethat lastsfor several years. The
patient and higher family should be educated about the nature of the
diseaseanditsoutcome; type of medication used and itsside effects;
and benefitsof prevention and early treatment of theinfection. Itis

Infection is an important cause of recurrence of nephrotic

syndrome, so it is essential to protect children against infection.

Visit: www.KidneyEducation.com



170. Save Your Kidneys

important to emphasizethat extracareisnecessary during relapse
when swellingispresent, but during remisson the patient should be
treated asanorma child.

Theinfection should betreated adequately beforeinitiating steroid
therapy in caseof nephrotic syndrome.

Children with nephrotic syndromeare proneto respiratory and other
infections. Prevention, early detection and treatment of infection are
essentid in nephrotic syndromebecauseinfection canleadto ardapse
of controlled disease (even when the patient i sreceiving treatment).

To prevent infection, thefamily and child should betrained to drink
clean water, wash hands thoroughly and avoid crowded areas or
contact with infectiouspatients.

Routineimmunization isadvised when steroid courseiscompl eted.

5. Monitoring and follow up

Asnephrotic syndromeislikelytolast for along period (years), itis
important to haveregular follow upswith adoctor asadvised. During
thefollow up the patient iseval uated by thedoctor for loss of protein
inurine, weight, blood pressure, height, side effect of medication
and devel opment of complications, if any.

Patients should weigh themseal ves frequently and record it. Weight
chart helpsto monitor fluid gainor loss.

Thefamily should betaught totest urinefor proteina homeregularly
and maintain adiary of al urinetest results and dosage and the
detailsof all medications. It hepsin early detection of rlgpseand its
prompt trestment subsequently.

As nephrotic syndrome lasts for years, regular urine
tests and follow up with the doctor are crucial.
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Why and how is prednisolone given in nephrotic syndrome?

The first drug used in the treatment of nephrotic syndrome is
prednisolone (asteroid) that effectively correctsthe disease and
stopslossof proteininurine.

The doctor decides on the dosage, duration and method of
administration of prednisolone. The patient isadvised totakethis
drug withfood to avoid irritation of the ssomach.

Inthefirgt attack the drugisusud|ly givenfor about 4 months, divided
intothreephases. Thedrugisgivendaily for 4to 6 weeksinitidly, as
asingledoseon aternate mornings subsequently andfindly thedose
of prednisoloneisgradually decreased and then discontinued. The
treatment for relapse of nephrotic syndromeisdifferent from the
treatment givenfor thefirst attack.

Within 1to 4 weeks of the treatment the patient is symptom free
and theleakageof proteinintheurine stops. It isvery important to
complete the course as advised by the doctor to prevent frequent
relapses. One must not make the mistake of discontinuing the
treatment out of thefear of side effects of prednisolone.

What are the side effects of prednisolone (corticosteroids)?

Prednisolone isthe most commonly used drug for the treatment of
nephrotic syndrome. Because of thepossibility of severa sideeffects
thisdrug should betaken strictly under medica supervision.

Short-term effects

Common short-term side effectsareincreasein appetite, weight gain,
swelling of theface, ssomachirritation causng abdomina pain, increased

Optimum steroid therapy is essential to control the disease,

prevent frequent relapses and reduce side effects of steroid.
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susceptibility toinfection, increased risk of diabetesand high blood
pressure, irritability, acne and excessivegrowth of facial hair.

Long-term effects

Common long-term side effects are weight gain, stunted growthin
children, thin skin, stretch marks on thighs, arms, and abdomind area,
dow wound healing, 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 side effects?

Serioussideeffectsof corticosteroidsareknown but at thesametime
untreated nephrotic syndrome hasitspotentia dangers.

Nephrotic syndrome can cause severe swelling and low proteininthe
body. Untreated di sease may cause numerous complications, such as
increasad risk of infections, hypovolemia, thromboembolism (blood clots
maly obstruct blood vesselsand cause strokes, heart attacks, and lung
disease), lipid abnormalities, manutrition and anemia. Childrenwith
untreated nephrotic syndrome quite often diefrominfections.

With the useof corticosteroidsin childhood nephrotic syndromethe
mortality rate has been reduced to around 3%. The optimal doseand
duration of corticosteroid therapy under proper medical supervision
aremost beneficid andleast harmful. Mg ority of steroid effectsdisappear
withtimeafter the di scontinuation of therapy.

In order to obtain potentia benefits of the therapy and avoid life-
threatening complications of the disease, the devel opement of some
Sideeffectsof corticosteroidisunavoidable.

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 effectsof steroidsareincreased appetiteleadingto
weight gain and redistribution of fat. Theselead to around or swollen
face. Steroid induced moon-shaped faceis seen during the third or
fourth week of steroid therapy, which mimicsswelling of thefacedue
to nephrotic syndrome.

How does one differentiate swelling of the face due to
nephrotic syndrome from steroid-induced moon-shaped
face?

Sweling of nephrotic syndromestartswith puffinessor swelling around
theeyesand theface. Later swelling developsin feet, handsand all
over thebody. Swelling of theface dueto nephrotic syndromeismost
naticeableinthemorning, immedi ately after waking andislessnaticegble
intheevening.

Swelling dueto steroids predominantly affectstheface and abdomen
(because of redistribution of fat), but arms and legsremain normal or
thin. Steroid-induced swelling remainsthe sameall throughout the day.

Different characteristics of distribution and time of its maximum
gppearancehdp inthedifferentiation of thesetwo smilar conditions. In
certain patients, bloodtestsare needed to resolvethediagnogtic dilemma
In patientswithsweling, low serum proteir/ dbuminand high cholesterol
indicaterd apsewhilenorma va uesof both testssuggest 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 side effects?

To determine precisetreatment strategy in apatient, it isimportant to
differentiate between swelling dueto nephrotic syndrome and steroid
Sdeeffects.

Swelling dueto nephrotic syndrome needsan increasein steroid dose,
modificationinthe method of itsadministration, and at times, addition
of other specific drugsand temporary supplementation of water pills
(diuretics).

Facia swelling dueto steroids, on the other hand, isthe proof of long
term steroidintake, and one should neither worry that thediseaseisout
of control nor reduce the dose of the steroid rapidly out of fear of the
drugtoxicity. For longterm control of nephrotic syndrome, continuation
of steroid therapy as per recommendation of the doctor isessential.
Diureticsshould not beusad totreat steroid induced swollenfacebecause
itisineffectiveand can beharmful.

What are the chances of recurrence of nephrotic syndrome
in children? How frequently does relapse occur?

Chancesof recurrence or rel apse of nephrotic syndromeisashigh as
50-75%inanephrotic child. Thefrequency of rel gosevariesfrom patient
to patient.

Which drugs are used when steroid is ineffective in the
treatment of nephrotic syndrome?

When gteroidisineffectivein thetreatment of nephraotic syndrome, other

specific drugsused arelevamisole, cyclophosphamide, cyclosporine,
tacrolimusand 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 for kidney
biopsy in children with nephrotic syndrome?

Thereisno need to do akidney biopsy before sarting steroid treatment
in children with nephrotic syndrome. But kidney biopsy isindicatedin
the presenceof:

Absence or inadequate response to adequate doses of steroid
treatment (steroid resistance).

Frequently relgpsing or steroid dependent nephrotic syndrome. In
thelatter case, withdrawal of steroidsresultsin rel apse(regppearance
of protein in the urine) necessitating reinstitution and eventual
maintenance of steroid therapy.

Atypical featuresof childhood nephrotic syndromesuch asonsetin
thefirst year of life, eevated blood pressure, persistent presence of
red cdllsin urine, impaired kidney function and low blood C3 levd.

Nephrotic syndromeof unknown originin adultsrequiresakidney biopsy
for diagnosisbeforeinitiating steroid therapy.

What is the prognosis of nephrotic syndrome and what is the
expected time factor for its cure ?

The prognos s depends on the cause of nephrotic syndrome. The most
common cause of nephrotic syndromein childrenisminimal change
diseasewhich carriesgood prognosis. Mgority of childrenwith minimal
change disease respond very well to steroids and thereisno risk of
developing chronickidney failure.

A smadl proportion of childrenwith nephrotic syndromemay not respond
to steroid therapy and may requirefurther eva uation (additional blood
testsand kidney biopsy). Thesechildrenwith steroid resistant nephrotic

There is no risk of kidney failure in
children with minimal change disease.
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syndrome need treatment with alternative drugs (levamisole,
cyclophasphamide, cyclosporin, tacrolimusetc) and haveahighrisk of
developing chronickidney failure.

With proper treatment of nephrotic syndrome protein leak stopsand
thechild becomesamost normd. In mgority of children, relgpse occurs
for many years(throughout childhood). Asthechild grows, frequency
of relapse decreases. Compl ete cure of nephrotic syndrome usually
occurs between the age of 11 to 14 years. These children have an
excellent prognosisand lead anormal lifeasadults.

When should a person with nephrotic syndrome consult a
doctor?

Thefamily of achild with nephrotic syndromeshouldimmediately consult
adoctor if heor shedevel ops:

Paininthe abdomen, fever, vomiting or diarrhea.

Swelling, rapid unexplained weight gain, marked reductionin urine
volume.

Signsofillness, e.g. if heor shestopsplayingandisinactive.
Persistent severe cough with fever or severe headache.
Chicken pox or meadles.

Nephrotic syndrome which lasts for
years slowly disappears with age.
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Chapter 23

Urinary Tract Infection in Children

Urinary tract infection (UTI) isacommon problem in children with
short term and long term hedl th problems.

Why do urinary tract infections require urgent attention and
immediate treatment in children compared to adults?

Childrenwith urinary tract infection needimmedi ate attention because:

UTI isacommon cause of fever in children and ranksthird among
themaost commoninfectionsin children after respiratory tract infection
anddiarrhea.

Inadequate and delayed treatment may cause permanent kidney
damage. Recurrent UTI causeskidney scarsthat inthelong term
canleadto high blood pressure, poor kidney growth and even chronic
kidney disease.

Becauseof itsvariable presentation, diagnosisof UTI isoften missed.
A highindex of vigilanceand suspicion arenecessary for itsdiagnosis.
Thereisahighrisk of recurrence.

What are the predisposing factors for urinary tract infections
in children?
Thefollowing arecommonrisk factorsfor UTI in children:

Having ashorter urethramakes UTI morecommonin girls.

Wiping from back to front (instead of front to back) after coming
fromthetoilet.

Structural abnormality of theurinary tract (e.g. posterior urethral
vave).

Urinary tract infection is a common
cause of fever in children.
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The presence of congenital urinary tract anomalies such as
ves couretera reflux (condition with an abnormal backward flow of
urinefrom the bladder up the uretersand toward the kidneys) and
posterior urethra vave.

Uncircumcised boysaremorelikely to develop UTI than circumcised
boys.

Stoneintheurinary tract.

Other causes. constipation, poor perineal hygiene, prolonged
catheterization or family history of UTI.

Symptoms of Urinary Tract Infection

Older children can complain if they have problemswith urination.
Common symptoms of urinary tract infections arethe samein older
children asthosein adultsand are discussed in Chapter 18.

Younger childrenareunabletocomplan. Cryingwhilevoiding, difficulty
or panwhenvoiding, foul smelling urineand frequent unexplained fever
arecommon complaintsof childrenwithUTI. Young childrenwith UTI
may & so have poor appetite, vomiting or diarrhea, poor weight gain or
weight loss, irritability or no symptomsat al.

Diagnosis of Urinary Tract Infection
Invedtigationsperformedin childrenwith urinary tract infectionsinclude:
1. Basic investigations in urinary tract infection

Screeningtestsfor UTI: Urinemicroscopy or dipstick tests. Further
detail sare discussed in Chapter 18.

Definitivediagnogtictest for UTI: Urinecultureand sensitivity (Urine
CS) test for confirmation of diagnod's, identification of the specific

Common symptoms of UTI in children are recurrent
fever, poor weight gain and urinary problems.
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bacteria causing infection and sel ection of the most appropriate
antibioticfor trestment.

Bloodtests: Hemoglobin, total and differentid whitecd |l count, blood
urea, serum creatinine, blood sugar and C reactive protein.

2. Investigations for diagnosis of risk factors of urinary tract
infection

Radiological teststo detect underlying abnormalities: Ultrasound of
kidney and urinary bladder (KUB), X-raysof theabdomen, Voiding
Cystourethrogram (VCUG), CT scan or MRI of the abdomen and
Intravenous Urography (IVU).

Tests to detect scarring of kidney: A dimercaptosuccinic acid
(DMSA) kidney scanisthe best method for detecting kidney scarring.
DMSA scan should be done preferably 3 to 6 months after an
episodeof UTI.

Urodynamic studiesto assess bladder function.

What is a voiding cystourethrogram? When and how is it
done?

Voiding cystourethrogram or VCUG (previously known as
Micturating cystourethrogram or MCU) is a very important
diagnostic X-ray test for children with urinary tract infection and
vesicoureterd reflux (VUR). VCUG test isthegold standard for
thediagnosisof vesicoureterd reflux and itsseverity (grading), and
detection of abnormalities of the urinary bladder and urethra. It
should bedonefor every child below 2 yearsafter thefirst episode
of UTI.

VCUG should bedoneafter tresting UTI, usudly after thefirst week
of diagnosis.

Most important tests to diagnose predisposing
factors for UTI are ultrasound, VCUG and IVU.
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Inthistest theurinary bladder isfilled to its capacity with contrast
(radio opagueiodine contai ning dye fluid which can be seen on X-
ray films) through acatheter under strict aseptic precautions and
usudly under antibiotic cover.

A seriesof X-ray images aretaken before and at timed intervals
during voiding. Thistest provides acomprehensive view of the
structure and thefunction of the bladder and urethra.

V CUG can detect urineflow from the bladder backwardsinto the
uretersor kidneys, known asves coureteral reflux.

VCUG isalso used to detect the presence of aposterior urethral
vaveinmdeinfants.

Prevention of Urinary Tract Infection

1

Increasing fluidintakedilutesurineand he psinflushing out bacteria
from the urinary bladder and urinary tract.

Children should urinateevery two to three hours. Holding urinein
thebladder for along period of time provides opportunity for bacteria
to grow.

Keep genital areaof children clean. Wipe child from front to back
(not back to front) after toilet. Thishabit preventsbacteriainthe
ana region from spreading to the urethra.

Frequently change diapersto prevent prolonged contact of stool

withthegenita area.

Children should bemadeto wear only cotton undergarmentsto dlow
air circulation. Avoidtight-fitting pantsand nylon underwear.

Avoid giving bubblebaths.

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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7. Fortheuncircumcised boy, theforeskin of hispenisshould bewashed
regularly.

8. InchildrenwithVUR, recommend doubleor triplevoiding (passing
of urine) to prevent residua urine.

9. A low dose daily antibiotic for long-term as a preventive
(prophylactic) measureisrecommended for somechildrenwho are
proneto chronic UTI.

Treatment of Urinary Tract Infection

General measures
All preventivemeasuresfor urinary tract infection should befollowed.

A child with UTI should be advised to drink more water. Sick
hospitalized children needintravenousfluid therapy.

Appropriate medicationsshould begivenfor fever.

Urinalysisand urine culture and sensitivity should be done after
completion of treatment to ensure that infection is controlled
adequately. Regular follow up with urinetestsisnecessary for all
children to confirmthat thereisno recurrence of infection.

Ultrasound and other appropriateinvestigations should be donefor
al childrenwithUTI.
Specific treatment

In children, UTI should betreated with antibioticswithout delay to
protect the developing kidneys.

Urine culture should be sent beforeinitiating treatment to identify
causative bacteriaand properly select antibiotics.

A child needs hospitaization andintravenousantibioticsif he/ she

Inadequate and delayed treatment of UTI in children
can cause irreversible kidney damage.
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hashigh gradefever, vomiting, severeflank pain and isunableto
takemedicineby mouth.

Oral antibiotics may begivento children morethan 3to 6 months of
agewho areableto take oral medications.

It isimportant that children completeafull course of prescribed
antibiotics, evenif the child no longer hassymptomsof UTI.

Recurrent urinary tract infection

Childrenwithrecurrent, symptomatic UTI need additional testssuch as
ultrasound, VCUG and at timesDM SA scantoidentify theunderlying
cause. Threeimportant treatableproblemsfor recurrent UTl areVUR,
the posterior urethral valves and kidney stones. According to the
underlying cause, specific medical treatment followed by preventive
measures and long term preventive antibioticstherapy isplanned. In
somechildrensurgical treatment is planned jointly by the nephrologist
andurologigt.

Posterior Urethral Valves

Pogterior urethrd vave (PUV) isacongenita abnormdity of theurethra
which occursinboys. Itisthemost common cause of obstruction of
thelower urinary tract in boys.

Basicproblemand itsimportance: Foldsof tissuewithintheurethra
lead toincomplete or intermittent blockageto thenormd flow of urine
in PUV. A blockageto theurineflow through the urethra causes back
pressure on the urinary bladder. The size of the bladder increases
consderably anditsmusclewal | becomesvery thick.

A very large urinary bladder with e evated bladder pressureleadsto an

Send urine for CS before initiating therapy to identify
causative bacteria & select appropriate antibiotics.
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increasein pressurewhichisfelt by theuretersand kidney. Thisresults
indilatation (widening) of the uretersand the pel vocalyceal (drainage)
system of thekidneys. Such dilatation, if not diagnosed and treated
timely, can lead to chronic kidney disease (CKD) in thelong term.
About 25% to 30% children born with PUV arelikely to suffer from
end stagekidney disease (ESKD). PUV isthereforeasignificant cause
of morbidity and mortality ininfantsand children.

Symptoms. Common symptomsof posterior urethral valvesareweak
urinestream, dribbling of urine, difficulty or strainingtowhenvoiding,
bedwetting, fullness of the lower part of the abdomen (suprapubic
region) dueto apalpable urinary bladder and urinary tract infection.

Diagnosis. Ultrasound beforebirth (antenatal) or after birthinamale
child providesthefirst cluefor thediagnosisof PUV. Confirmation of
thediagnosisof PUV requiresthe V CUG test that iscarried out inthe
immediate postnatal period.

Treatment: Surgeons (urologists) and kidney specidists(nephrol ogists)
jointly treat PUV. Thefirst treetment for immediateimprovementisto
insert atubeinto theurinary bladder (usually through the urethraand
occasiondly directly through theabdomina wall - suprapubic catheter)
to drain urine continuoudy. Simultaneous supportive measuressuch as
treatment of infection, anemiaand kidney failure; and correction of
malnutrition, fluid and dectrolyteabnormalitieshelpintheimprovement
of thegenera condition.

Definitivetreatment of PUV issurgica removal of thevalvewiththe
useof anendoscope. All children need regular lifelong follow upwitha
nephrologist subsequently because of the risk of UTI, problems of
growth, electrolyte abnormalities, anemia, high blood pressureand
chronickidney disease.

PUV causes obstruction of the lower urinary tract
in boys leading to CKD if not treated in time.
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Vesicoureteral Reflux (VUR)

Vesicoureteral reflux (VUR) is “backward flow of urine from bladder
into ureter”.

Why is it important to know about vesicoureteral reflux?

VURispresentinabout 30 to 40 % of childrenwith UTI associated
with fever. In many children VUR may cause scarring and damageto
thekidneys. Kidney scarring for along period may cause high blood
pressure, toxemiaof pregnancy inyoung femaes, chronickidney disease
and, inafew patients, end stagekidney disease. VUR ismorecommon
in family members of a person with VUR and affects girls more
frequently.

What is vesicoureteral reflux and why does it occur?

VUR isacondition with an abnormal backward flow (reflux) of urine
from the bladder toward the ureters and possibly up to the kidneys.
Thiscan happen on either one or both sides.

Urineformedinkidneysflowsdownto theurinary bladder throughthe
ureters. Urinenormally flowsin onedirection, down the uretersand
intotheurinary bladder.

During urination and when the urinary bladder isfilled with urine, a
valve between the bladder and ureter isresponsiblefor the prevention
of back flow of urineinto theureters. VUR iscaused by adefect inthe
mechanism of thisvave.

VUR can be graded from mild to severe (Grade | to V) based on the
severity of back flow of urinefrom the urinary bladder to the ureters
and kidneys.

VUR is very common in children with UTI and
carries the risk of hypertension and CKD.
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What causes vesicoureteral reflux?

There are two types of VUR: primary VUR and secondary VUR.
Primary VUR isthemaost common typeof VUR and ispresent at birth.
Secondary VUR can occur at any age. It commonly occurs due to
obstruction or malfunction in the bladder or urethra with bladder
infection.

What are the symptoms of vesicoureteral reflux?

Thereareno specific signsand symptoms of VUR. But frequent and
recurrent urinary tractinfection (UTI) isthemost common presentation
of VUR. Inolder children with untreated severeves couretera reflux,
signs and symptoms are apparent because of complications such as
high blood pressure, proteinin urineor kidney failure.

How is vesicoureteral reflux (VUR) diaghosed?
Investigations performedin childrenwith suspected VUR are:
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1. Basic diagnostic test for VUR

Voiding cystourethrogram - VCUG isthe gold standard for the
diagnosisof ves couretera reflux and itsseverity (grading).

Vesicoureteral reflux isgraded according to the degree of reflux.
Thegrade of VUR indicateshow much urineisflowing backward
into the uretersand kidneys. Grading isimportant in determining
prognosisand most appropriate therapy for agiven patient.

Inthemildform of VUR, urinerefluxesonly to theureter (Gradel
and ). Inthemost severeform of VUR thereismassivereflux of
urine, with marked tortuosity and dilatation of the ureter and severe
kidney swelling (GradeV).

2. Additional investigations in VUR
Urinetest and urine culture: used to detect aurinary tract infection.
Blood tests: basic tests usually performed are hemogl obin, white

blood cellsand serum cregtinine. Serum creatinine can beused asa
measureof kidney function.
Kidney and bladder ultrasound: to find out thesize and shape of the

kidneys and to detect scars, kidney stones, obstruction or other
abnormalities. It cannot detect reflux.

DM SA kidney scan: thisisthe best method for detecting kidney
scarring.
How is vesicoureteral reflux treated?
Itisimportant totreat VUR to prevent possibleinfectionsand kidney
damage. Themanagement of ves coureterd reflux dependsonthegrade

of reflux, age of children and symptoms. There are three treatment
optionsfor VUR, : antibiotics, surgery and endoscopictreatment. The

With regular antibiotics for a long term (years),
low-grade reflux resolves without surgery.
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most common first-linetreatment of VUR isthe use of antibioticsto
prevent UTI. Surgery and endoscopi ¢ treatment isreserved for severe
VUR or inthose caseswhere antibi oti cs have not been effective.

Mild VUR: Mild VURwill resolve completely onitsown by thetime
achildis5to6yearsold. Childrenwithmild VUR arelesslikely to
need surgery. In such patients, alow dosage of antibioticsisgivenonce
or twiceaday for aprolonged period of timeto prevent UTI. Thisis
cdled antibiotic prophylaxis. Antibiotic prophylaxisisusudly givenuntil
thepatient is5 years of age. Remember that antibiotics per sedo not
correct VUR. Nitrofurantoin and cotrimoxazol e are preferred drugs
for antibiotic prophylaxis.

All childrenwith VUR should follow generd preventive measuresfor
UTI (discussed above) and regular frequent and doublevoiding. Periodic
urine tests are needed to detect UTI. VCUG and ultrasound are
repeated yearly to determineif reflux has subsided.

SevereVUR: Thesevereformof VUR islesslikely toresolveonits
own. Children with the severe form of VUR require surgery or
endoscopic treatment. Correction of reflux by open surgery (ureteral
reimplantation or ureteroneocystostorny) preventsthe backflow of urine.
Themain advantage of surgery isitshigh successrate (88-99%).

Endoscopic trestment isasecond effectivetreatment modality for the
severeform of VUR. The benefitsof endoscopic technique arethat it
can be performed in an outpatient setting, takesjust 15 minutes, has
fewer risksand doesnot require any incision. Endoscopic treatment is
done under general anesthesia. In this method with the help of an
endoscope (lighted tube) aspecia bulking materid (e.g. Dextranomer/
hyaluronic acid copolymer - Deflux) isinjected into theareawherethe
ureter enters the urinary bladder. Injection of the bulking material

Surgery and endoscopic treatment are indicated in
severe VUR or when antibiotics are not successful.
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increasestheresistance at the entry of the ureter and preventsurine
from flowing back into the ureter. The success ratefor resolution of
reflux with thismethod isabout 85to 90%. Endoscopictreatmentisa
convenient treatment option in the earlier stage of VUR asit avoids
long term use of antibioticsand thestress of livingwith VUR for years.

Follow-up: All childrenwith VVUR should beregularly monitored with
measurement of height, weight, blood pressure, urineanaysisand other
testsasrecommended by his’her doctor.

When should a patient with UTI consult a doctor?

For children with urinary tract infection thedoctor should immediately
be consulted in case of :

Pers stent fever, chills, pain or burning during urination, foul-smelling
urineor bloodintheurine.

Nauseaor vomiting which preventsintake of fluid and medication.
Dehydration dueto poor fluid intake or vomiting.
Paininthelower back or abdomen.

Irritability, poor appetite, failuretothriveor childisunwell.

Regular follow up is advised in VUR to assess blood pressure,
growth, recurrence of UTI and damage to the kidneys.
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Chapter 24
Bedwetting in Children

Bedwetting or invol untary passing of urineduring degpisquitecommon
inchildren. Inmost casesit spontaneoudy resol veswithout any trestment
aschildren grow up. However itisstill worrisomefor the children and
their familiesbecauseit causesinconvenienceand embarrassment. Itis
not dueto kidney disease, laziness or naughtiness of children.

What percentage of children suffers from bedwetting and at
what age does it normally stop?

Bedwetting iscommon especially under theage of 6 years. At theage
of 5years, bedwetting occursin about 15 to 20 % of children. With
increasing age, thereisaproportionate decreasein the preva ence of
bedwetting: 5% at 10 years, 2% at 15 years, and less than 1% in
adults.

Which children are more likely to suffer from bedwetting ?

Children whose parents have had the same problemin childhood.

Those with delayed neurol ogical devel opment which reducesthe
child’s ability to recognize a full bladder.

Children with deep deep.
Boysare affected more often than girls.
Increased psychological or physical stressmay bethetrigger.

Inavery small percentage of children (2%-3%), medica problems
such asurinary tract infection, diabetes, kidney failure, pinwormes,
congtipation, smal bladder, abnormditiesinthespina cord or defect
intheurethral valvesinboys, areresponsible.

Bedwetting at night is a common problem
in young children, but it is not a disease.
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When and which investigations are performed for bedwetting
children?

Investigationsare performed only in selected childrenwhen medical or
sructura problemsaresuspected. Themost frequently performed tests
are urine tests, blood glucose, X-rays of spine and ultrasound
examination or other imaging tests of thekidneysor bladder.

Treatment

Bedwetting iscompletely involuntary and isnot doneintentionally.
Children should be reassured that bedwetting will stop or be cured
over time. They should not be scolded or punished.

Initid treatment for bedwetting includeseducation, motivationd therapy
and changein habitsof fluidintakeand voiding. If bedwetting doesnot
improvewith these measures, bedwetting a armsor medications may
betried.

1. Education and motivational therapy

Thechild must be thoroughly educated about bedwetting.

Bedwetting is not the fault of the children so they should not be
blamed or admoni shed about bedwetting.

Takecarethat no oneteasesthe child for bedwetting. Itisimportant
to reduce the stress the child suffers due to bedwetting. The child’s
family should be supportive and the child should be reassured that
the problemistemporary and it issureto be corrected.
Usetraining pantsinstead of diapers.

Ensure easy accessto thetoilet at night by properly arranging night
lamps.

With increasing age, a sympathetic approach and
motivation will cure the problem of bedwetting.
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Keep an extrapair of pgjamas, bed sheet and atowel handy, so that
thechild can change bed linensand soiled clothing conveniently if he
wakes up dueto bedwetting.

Cover themattresswith plastic to avoid damageto the mattress.
Placealargetowel undernegth the bed sheet for extraabsorption.
Encouragedaily bathinthemorning so that thereisno urinesmell.

Praiseand reward your child for adry night. Evenasmall giftisan
encouragement for achild.

Constipation must not be neglected, it should betreated.

. Limit fluid intake

Limit theamount of fluid thechild drinkstwo to three hoursbefore
bedtime, but ensure adequate fluid intake during theday.

Avoid caffeine(tea, coffee), carbonated drinks(cola) and chocolate
intheevening. They canincreasethe need to urinate and aggravate
bedwetting.

. Advice on voiding habits

Encouragedoublevoiding beforebed. Firgt voidingat routinebedtime
and second voiding just beforefa ling adeep.

Makeit ahabit to usethetoilet at regular interval sthroughout the
day.

Wakethe child up about three hours after hefalsad eep every night
tovoidurine. If necessary, useanaarm.

By determining themost likely time of bedwetting, thewakingtime
can be adjusted.

Limiting fluid intake before bedtime and discipline in voiding
habits are the most important measures to prevent bedwetting.
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4. Bedwetting alarms

Theuseof bedwetting or moisturedarmsisthemost effectivemethod
for controlling bedwetting andisgeneraly reserved for children ol der
than 7 years of age.

In this alarm a sensor is attached to the child’s underwear. When the
child voidsin bed, the device sensesthefirst dropsof urine, rings
and wakesup the child. Thewoken up child can control hisurine
until hereachesthetoilet.

Thedarm helpsintraining thechildtowakeup justintime before
the bedwetting problem.

5. Bladder training exercises

Many children with bedwetting problemshavesmall bladders. The
goal of bladder trainingistoincreasethe capacity of the bladder.

During day time children areasked to drink alarge quantity of water
and told to hold back urinein spite of the urgeto passurine.

With practice, achild can hold urinefor longer periodsof time. This
will strengthen thebladder musclesand will increasebladder capacity.

6. Drug therapy

Medicationsareused asalast resort to stop bedwetting and aregeneraly
used only in children over sevenyearsold. Theseareeffective, but do
not “cure” bedwetting. These provide a stopgap measure and are best
used on a temporary basis. Bedwetting usually recurs when the
medicationisstopped. Permanent cureismorelikey with bedwetting
aarmsthan with medi cations.

Bedwetting alarms and drug therapy are generally
adopted for children older than 7 years of age.
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A. Desmopressin Acetate (DDAVP): Desmopressin tablets are
available in the market and prescribed when other methods are
unsuccessful. Thisdrug reduces theamount of urineproduced at night
and isuseful only in those children who produce alarge volume of
urine. Whilethechildison thismedi cation, remember to reduceevening
fluidintaketo avoid water intoxication. Thisdrugisusudly given before
bedtime and should be avoided at night when the child has, for any
reason, drunk alot of fluids.

Althoughthisdrugisvery effective and hasfew side effects, itsuseis
limited because of itsprohibitive cost.

B. Imipramine: Imipramine(atricyclicantidepressant) hasardaxing
effect on the bladder and tightensthe sphincter and thereby increases
the capacity of the bladder to hold urine. Thisdrug isusually used for
about 3-6 months. Because of itsrapid effect, thedrugistaken one
hour beforebedtime. Thisdrugishighly effective, but becauseof frequent
side effectsit isused selectively. Side effects may include nausea,
vomiting, weakness, confusion, insomnia, anxiety, papitations, blurred
vision, dry mouth and constipation.

C. Oxybutynin: Oxybutynin (an anticholinergic drug) isuseful for
daytime bedwetting. This drug reduces bladder contractions and
increasesbladder capacity. Side effectsmay include dry mouth, facial
flushing and congtipation.

When should one consult a doctor for children with
bedwetting problems?

Thefamily of achild with bedwetting shouldimmediady consult adoctor
if thechild:

Hasaday time bedwetting problem.
Continues bedwetting after the age of seven or eight years.

For bedwetting, drug therapy is an effective stopgap
measure for short term benefit but it is not curative.
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Startsbedwetting again after at least six months of adry period.
Losescontrol in defecation or passing stools.

Hasfever, pain, burning and frequent urination, unusua thirst, and
swelling of thefaceand feet.

Has poor stream of urine, difficulty in voiding or needsto strain
whenurinaing.

In cases of daytime bedwetting accompanied by fever, burning in
urination or bowel difficulties, consult your doctor immediately.
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Chapter 25

Diet in Chronic Kidney Disease

Themajor roleof the kidneysisto remove waste productsand purify
blood. Besidesthis, the kidney plays an important rolein removing
extrawater, minerasand chemicds, it dso regulateswater and minerds
like sodium, potassium, cal cium, phosphorus and bicarbonatein the
body.

In patients suffering from chronic kidney disease (CK D), regul ation of
fluidsand el ectrolytes may be deranged. Because of thisreason even
normal intake of water, common salt or potassium can cause serious
disturbancesinfluid and e ectrolyte balance.

To reducethe burden on thekidney withimpaired functionand to avoid
disturbancesinfluidand el ectrolyteba ance, patientswith chronickidney
disease should modify their diet as per the guidance of the doctor and
thedietitian. Thereisnofixed diet for CKD patients. Each patient is
givenadifferent dietary advice depending on clinicd satus, thestage of
kidney failureand other medica problems. Dietary adviceneedsto be
ateredfor the same patient at different times.

The goals of dietary therapy in CKD patients are to:

1. Sowdowntheprogresson of chronickidney diseaseand to postpone
theneedfor didysis.

2. Reducethetoxic effects of excessureain theblood.

3. Maintainoptimal nutritional statusand prevent thelossof lean body
mass.

4. Reducetherisk of fluid and e ectrolytedisturbances.
5. Reducetherisk of cardiovascul ar disease.

General principles of dietary therapy in CKD patients are:
Redtrict proteinintaketo <0.8 gm/kg of body wei ght/day for patients
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notondiaysis. Patientsaready ondiaysisrequireanincreased
amount of protein (1.0 -1.2 gm/kg body weight/day) to replace
protein that may belost during the procedure.

Supply adequate carbohydratesto provide energy.

Supply amoderate amount of fats. Cut down theintake of butter,
gheeandail.

Limit theintakeof fluid and water in case of swelling (edema).
Restrict the amount of sodium, potassium and phosphorusin the
diet.

Supply vitamins and trace el ementsin adequate amounts. A high
fiber dietisrecommended.

Details of selection and modification in diet of patients with
CKD are as follows:

1. High Calorie Intake

Thebody needsca oriesfor daily activitiesand to maintain temperature,
growth and adequate body weight. Calories are supplied chiefly by
carbohydratesand fats. Theusua caloric requirement of CKD patients
1535 - 40 kcal/kg body weight per day. If caloricintakeisinadequate,
thebody utilizes proteinto provide cdories. Thisbreakdown of protein
canleadto harmful effectssuch asmanutrition and agreater production
of wasteproducts. Itisthusessential to provide an adequate amount
of caloriesto CKD patients. It isimportant to calculate the caloric
requirement according to a patient’s ideal body weight, and not current
weight.

Carbohydrates

Carbohydrates are the primary source of calories for the body.
Carbohydrates arefound in wheat, cereals, rice, potatoes, fruitsand
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vegetables, sugar, honey, cookies, cakes, sweetsand drinks. Diabetics
and obese patients need to limit theamount of carbohydrates. It isbest
to use complex carbohydrates from cereals like whole wheat and
unpolished ricewhich would a so providefiber. Theseshouldforma
large portion of the carbohydratesinthediet. All other smple sugar
contai ning substances should form not more than 20% of the total

carbohydrate intake, especialy in diabetic patients. Non-diabetic
patients may replace cal oriesfrom protein with carbohydratesin the
form of fruits, pies, cakes, cookies, jelly or honey aslong asdesserts
with chocolate, nuts, or bananasarelimited.

Fats

Fatsareanimportant source of caloriesfor the body and providetwo
times more cal ories than carbohydrates or proteins. Unsaturated or
“good” fats like olive oil, peanut oil, canola oil, safflower oil, sunflower
oil, fish and nuts are better than saturated or “bad” fats such as red
meat, poultry, whole milk, butter, ghee, cheese, coconut and lard.
Patientswith CKD should reducetheir intake of saturated fats and
cholesterol, asthese can cause heart disease.

Among the unsaturated fats it is important to pay attention to the
proportion of monounsaturated and polyunsaturated fats. Excessive
amounts of omega-6 polyunsaturated fatty acids (PUFA) and avery
high omega-6/0mega-3 ratio isharmful whilelow omega-6/omega-3
ratio exertsbeneficid effects. Mixturesof vegetableoil rather thansingle
oil usagewill achievethispurpose. Transfat containing substanceslike
potato chips, doughnuts, commercially prepared cookiesand cakes
arepotentialy harmful and should beavoided.

2. Restrict Protein Intake

Proteinisessentia for the repair and maintenance of body tissues. It
aso helpsin healing of woundsand fighting against infection. Protein
restriction (< 0.8 gm/kg body weight/day) isrecommended for CKD
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patients not on dialysisto reducetherate of declinein kidney function
and dday theneed for didysisand kidney trangplantation. Severeprotein
restriction should beavoided however becauseof therisk of manutrition.
Poor appetiteiscommon in CKD patients. Poor appetite and strict
protein restriction together can lead to poor nutrition, weight loss, lack
of energy and reduction in body resistance, which increasetherisk of
death. Proteinswith high biologicvalue such asanimal protein (mest,
poultry and fish), eggsand tofu are preferred. High-proteindiets(e.g.
Atkinsdiet) should beavoided in CKD patients. Likewise, theuseof
protein supplements and drugs such as creatine used for muscle
development are best avoided unless approved by a physician or
dietitian. However, onceapatientisondialyss, proteinintake should
be increased to 1.0 —1.2 gm/kg body weight/day to replace the proteins
lost during the procedure.

3. Fluid Intake

Why must patients with CKD take precautions regarding fluid
intake?

Thekidneysplay amgor rolein maintaining the proper amount of water
inthebody by removing excessfluid asurine. In patientswith CKD, as
thekidney functionworsens, thevolume of urineusually decreases.

Reduced urineoutput leedstofluid retentioninthe body causng puffiness
of theface, swelling of thelegsand hands and high blood pressure.
Accumulation of fluid in the lungs (a condition called pulmonary
congestion or edema) causes shortness of breath and difficulty in
breathing. If thisisnot controlled, it can belifethreatening.

What are the clues that suggest excess water in the body?
Excesswater inthebody iscdled fluid overload. Leg swelling (edema),
ascites (accumulation of fluid inthe abdominal cavity), shortness of
breath, and weight gainin ashort period arethe cluesthat suggest fluid
overload.
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What precautions must CKD patients take to control fluid
intake?

Toavoidfluid overload or deficit, thevolumeof fluid should berecorded
and followed as per the recommendati on of the doctor. Thevolume of
fluid permitted may vary for each CKD patient andiscal culated onthe
basisof urineoutput and fluid status of each patient.

How much fluid is a chronic kidney disease patient advised
to take?

In patients without edema and with adequate urine output,
unrestricted water and fluid intakeis permitted. 1t isacommon
misconception that patientswith kidney disease should takelarge
amountsof fluid to protect thekidney. Theamount of fluid alowed
isdependent ontheclinical statusand kidney function of the patient.

Patientswith edemaand reduced urineoutput areinstructed to restrict
fluid intake. To reduce swelling, fluid intakein 24hours should be
lessthan the volume of urine produced per day.

Inorder to avoid fluid overload or deficit in patientswithout edema,
the allowablevolumeof fluid per day = urine volume of previous
day plus500 ml. Theadditiona 500 ml of fluid approximately makes
up for thefluidslost through perspiration and breathing.

Why must CKD patients maintain a record of their daily
weights?

Patients should keep arecord of their daily weight to monitor fluid
volumeinthebody and to detect fluid gain or loss. Thebody weight
remanscongtant whentheingtructionsregarding fluid intakearefoll owed
srictly. Sudden weight gain indicatesfluid overload duetoincreasein
fluidintake. Weight gain warnsthe patients about the need for more
meti culousfluid restriction. Weight lossusually occursasacombined
effect of restriction of fluid and aresponsetodiuretics.
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Useful Tips to Reduce Fluid Intake :
Itisdifficult torestrict fluidintake, but thesetipswill help you:

1

Weighyoursdlf at the sametimeevery day and adjust fluid intake
accordingly.

Thedoctor advisesyou onhow much fluid consumptionispermitted
inaday. Cal culate accordingly and take the measured volume of
fluid everyday. Remember that fluidintakeincludesnot only water
but alsotes, coffee, milk, juice, ice cream, cold drinks, soup, and
other foodswith ahigh water content such aswatermelon, grapes,
lettuce, tomatoes, celery, gravy, gelatin, and frozen treatslike
popsicles.

Reduce salty, spicy and fried food in your diet asthey increase
thirst, leading to agreater consumption of fluids.

Drink only when you arethirsty. Do not drink asahabit or because
everyoneisdrinking.

When you arethirsty, take only asmall amount of water or try ice.
Takeasmall ice cube and suck it. Ice stays|onger inthe mouth
thanliquid, so it ismore satisfying than the sameamount of water.
Do not forget to account for ice as consumed fluid. For easy
caculation, freezetheallotted amount of water into anicetray.

To take care of dryness of the mouth, one can gargle with water
without drinkingit. Drynessof mouth can bereduced by chewing
gums, sucking hard candy, lemon wedge or mintsand the use of
mouthwash to moisten the mouth.

Alwaysuseasmal sized cup and glassfor your beveragesto limit
fluidintake.

Take medicines after mealswhen you are taking water to avoid
extrawater consumptionfor medicine.

A patient must keep himself busy withwork. A patient who has
littleto occupy himsealf fed sthedesireto drink water more often.
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10.

Highblood sugar in diabetic patientscan increasethirst. A stringent
control of blood sugar isessentia to reducethirst.

Since hot weather increases one’s thirst, any measure taken to live
incooler comfort isdesirable and recommended.

How does one measure and consume the prescribed amount

of

fluid per day?

Fill a container with water, equal to the exact amount of fluid
prescribed by thedoctor for daily intake.

The patient must bear in mind that no morethan that amount of fluid
intakeis permitted for theday.

Each timethe patient consumesacertain amount of fluid, thesame
amount of water should be removed from thewater container and
discarded.

Whenthecontaner hasno moreweter, the patient will have consumed
hisquotaof fluid for theday and should not drink anymore.
Itisadvisableto distribute total fluidintake evenly throughout the
day to avoid the need for additiond fluid.

Repeated daily, thismethod, if followed, effectively deliversthe
prescribed amount of fluid per day and prevents excessivefluid
intake.

4. Salt (Sodium) Restriction in Diet

Why is alow sodium diet advised for patients with CKD?

Sodiuminour dietisimportant for the body to maintain blood volume
and to control blood pressure. Our kidneysplay animportant rolein

theregulation of sodium. In patientswith CKD, thekidneys cannot

remove excess sodium and fluid from the body so sodium and water
build upinthebody. Anincreased amount of sodiuminthebody leads

toincreased thirst, swelling, shortnessof breath and increasein blood
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pressure. To prevent or reduce these problems, patients with CKD
must restrict sodiumintakeintheir diet.
What is the difference between sodium and salt?

Thewords sodium and sdt are commonly used as synonyms. Common
salt (table sdt) issodium chloride and contains 40% sodium. Sdtisthe
principle sourceof sodiuminour diet. But saltisnot theonly source of
sodium. There are quite afew other sodium compoundsin our food,
suchas.

Sodium aginate: Used inice-cream and chocolate milk
Sodium bicarbonate: Used as baking powder and soda
Sodium benzoate: Used asapreservativein sauce

Sodium citrate: Used to enhance flavor of gelatin, desserts and
beverages

Sodium nitrate: Used in preserving and col oring processed mesat
Sodium saccharide: Used asartificial sweetener
Sodium sulfite: Used to prevent discoloration of dried fruits
The above mentioned compounds contain sodium but arenot salty in
taste. Sodiumishiddeninthese compounds.
How much salt should one take?

A typical daily intake of salt isabout 10 to 15 grams (4-6 grams of
sodium) per day. Patientswith CK D should take salt accordingto the
recommendation of thedoctor. CKD patientswith edema(swelling)
and high blood pressure are usualy advised to take lessthan 2 grams
of sodium per day.

Which foods contain high amounts of sodium?
Foods high in sodium include:
1. Tablesdt(common salt), baking powder

2. Processed foods like canned foods, fast foods and “deli” meats
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Readymade sauices
Seasonings and condi ments such asfish sauce and soy sauce
Baked food itemslike biscuits, cakes, pizzaand breads

Wafers, chips, popcorn, salted groundnuts, salted dry fruitslike
cashew nutsand pistachios

Commercia salted butter and cheese
Instant foodslike noodles, spaghetti, macaroni, and cornflakes

Vegetableslike cabbage, cauliflower, spinach, radish, beetroot,
and coriander leaves

o g A~ W

10. Coconut water
11. Drugslikesodium bicarbonatetabl ets, antacids, laxatives

12. Non-vegetarianfoodslike mest, chicken, and animal innardslike
kidneys, liver and brain

13. Sedafoodslikecrab, lobster, oyster, shrimp, oily fishand dried fish

Practical Tips to Reduce Sodium in Food

1. Restrict saltintake and avoid extrasalt and baking sodain diet.
Cook food without salt and add permitted amounts of salt
separately. Thisisthebest option to reduce salt intakeand ensure
consumption of the prescribed amount of saltineveryday diet.
Avoid foodswith high sodium content (aslisted above).

Do not serve salt and salty seasonings at the table or altogether
removethesdt shaker fromthediningtable.

4. Carefully read labelsof commercially available packaged and
processed foods. Look not only for sat but a so for other sodium
contai ning compounds. Carefully check the labelsand choose
“sodium-free” or “low-sodium” food products. Make sure however
that potassium isnot used to substitute sodiumin thesefoods.
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5.  Check sodium content of medications.

6. Boil vegetableswith high sodium content. Throw away thewater.
Thiscan reduce sodium content in vegetabl es.

7. To make alow salt diet tasty, one can add other spices and
condimentssuch asgarlic, onion, lemonjuice, bay leaf, tamarind
pulp, vinegar, cinnamon, cloves, nutmeg, black pepper, and cumin.

8. Caution! Avoidtheuseof salt substitutesasthey contain high
amountsof potassum. High potassium content of st substitutes
canrasethepotassum levelsin blood to dangerouslevelsin CKD
patients.

9. Donot drink softened water. In the process of water softening,
caciumisreplaced by sodium. Water purified by reverseosmosis
processislow indl minera sincluding sodium.

10. Whileesating at restaurants, select foodsthat contain lesssodium.

5. Potassium Restriction in Diet
Why are CKD patients advised to restrict potassium in diet?

Potassium isanimportant mineral inthe body that isneeded for the
proper functioning of muscles and nervesand to keep the heart beat
regular. Normally, theleve of potassiuminbody isba anced by egting
potassium containing foods and removal of excesspotassiuminthe
urine. Removal of excess potassiumin theurine may beinadequatein
apatient with chronic kidney disease and can lead to theaccumulation
of ahigh level of potassium in the blood (a condition known as
hyperkalemia). Therisk of hyperkalemiaislessin patientsundergoing
peritoned didysscomparedtothoseon hemodiayss. Therisk differs
inboth groups becausethe processof diaysisiscontinuousin peritoned
didysswhileitisintermittentinhemodiaysis.
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High potassum|evel scan cause severemuscl ewesknessor anirregular
heart rhythm that can be dangerous. When potassumisvery high, the
heart can stop beating unexpectedly and cause sudden death. High
potassum|evel scan belifethreatening without noti cegble manifestations
or symptoms (and thereforeitisknown asasilent killer).

To avoid serious consequences of high potassium, CKD patientsare
advisedtorestrict potassumin diet.

What is normal potassium level in blood? When is it
considered high?
Thenormal serum potassium (level of potassiuminblood) is3.5
MEQ/L to5.0mEg/L.
When the serum potassiumis5.0to 6.0 mEQ/L, dietary potassium
needstobelimited.
Whenthe serum potassumisgregter than 6.0mEg/L, activemedica
intervention isneeded to reduceit.
A serum potassium greater than 7.0 mEg/L islifethreatening and
needsurgent treatment such asemergency diaysis.

Classification of food according to potassium content

Tomaintain proper control of potassiumin blood, food intakemust be
modified as per the doctor’s advice. On the basis of potassium contents,
foodsare classifiedinto threedifferent groups (high, medium, and low
potassium containing foods).

More than 200 mg/ 100 gms of food

100 to 200 mg/ 100 gms of food

Less than 100 mg/ 100 gms of food

Highpotassum

Medium potassium

Low potassum
Foods with high potassium content

Fruits: Fresh apricot, ripe banana, ripe cherries, chico, fresh
coconut, custard apple, grapes, gooseberry, kiwi fruit, lemon, ripe
mango, peach and plum
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Vegetables: Broccoli, cluster beans, coriander, drumstick,
mushroom, raw papaya, potato, spinach, sweet potato and yam

Dry fruits: Almond, cashew nut, dates, dry figs, raisinsand wa nut
Cereals. wheat flour
L egumes: red and black beansand mung (monggo) beans

Non-vegetarian food: Fishlikeanchovy and mackerel; shell fish
like prawns, lobster and crabs; and beef

Drinks: coconut water, coffee, condensed milk, chocolatedrinks,
freshfruit juices, soup, beer, wineand many aerated drinks

Miscellaneous; Chocolate, chocolate cake, chocolateice cream,
Lonasalt (salt substitute), potato chipsand tomato sauce

Foods with Medium Potassium Content
Fruits: Lychees, sweet lime, pomegranate and watermelon

Vegetables: Beet root, raw banana, bitter gourd, cabbage, carrot,
celery, cauliflower, French beans, okra (ladies finger), onion,
pumpkin, radish, sweet corn, safflower leavesand tomatoes

Cereals. Barley, genera purposeflour, noodles madefromwheat
flour, riceflakes (pressed rice) and whesat vermicelli

Non-vegetarian food: Liver
Drinks. Cow milk and curd
Miscellaneous: Black pepper and cloves

Foods with Low Potassium Content
Fruits: Apple, blackberries, guava, oranges, ripe papaya, pear,
pineappleand strawberries

Vegetables: Bottlegourd, broad beans, capsicum, cucumber, garlic,
|ettuce, green peas, raw mango and pointed gourd
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Cereals: Rice, ravaand wheat semolina
Legumes: Green peas
Non-vegetarian food: Beef, lamb, pork, chicken and egg

Drinks. Buffalomilk, coca-cola, lemonade, limejuiceinwater,
and soda

Miscellaneous. Dried ginger, honey, mint leaves, mustard, nutmeg
andvinegar

Practical Tips to Reduce Potassium in Food

1
2.
3.

Take onefruit per day, preferably with low potassium.
Take one cup of teaor coffee per day.

Vegetabl eswith potass um shoul d betaken after reducing theamount
of potassium (asmentioned below).

Avoid coconut water, fruit juices and foodswith high potassium
contents (aslisted above).

Almost al food contains some potassium, so the key isto choose
foodswith alow potassium content when possible.

Restriction of potassiumisnecessary not only for prediayssCKD
patients, but isalso necessary even after initiating diayss.

How does one reduce potassium content in vegetables?

Peel and cut vegetablesinto small pieces.
Wash vegetabl eswith lukewarm water and put them in alarge pot.

Fill the pot with hot water (thequantity of water must befour tofive
timesthevolume of vegetabl es) and soak the vegetablesfor at |east
onehour.

After soaking the vegetablesfor 2 - 3 hours, rinsethem threetimes
withwarmwater.
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Subsequently boil the vegetableswith extrawater. Discard the
water.

Cook the boiled vegetablesas desired.

Althoughyou can reducethe amount of potassuminvegetables,itis
dtill preferableto avoid high potassium containing vegetablesor take
theminamdl quantities.

Asvitaminsarelost in cooked vegetables, vitamin supplementsshould
be taken as per the doctor’s advice.

Special tips for leaching potassium from potatoes

Dicing, dicing or grating potatoesinto smaller piecesisimportant.
M aximizing the surface of the potatoes exposed to water by this
method hel psincrease potassium lossfrom the potatoes.
Thetemperature of thewater used to either soak or boil the potatoes
makesthedifference.

Using largeamounts of water to soak or boil potatoesishelpful.
6. Phosphorus Restriction in Diet

Why must CKD patients take a low phosphorus diet?
Phosphorusisaminera essentia to keep bonesstrong and hedlthy.
Excess phosphorus present in food isremoved from the body by
urineexcretion. Thismaintainsblood phosphoruslevels.
Thenormal value of phosphorusinbloodis4.0to 5.5 mg/dl.
Patientswith CKD cannot eliminatethe extraphosphorustakenin
food so theblood leve rises. Thisincreased phosphorusdrainsout
calcium from the bones making them wesk.

Increasein phosphoruslevel canlead to many problemslikeitching,
weakness of muscles and bones, bone pains, bone stiffness and
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joint pains. Thestiffnessof boneresultsinincreased susceptibility to
fracture.

What foods containing high phosphorus should be reduced
or avoided?
Foods containing high phosphorousinclude:

Milk and dairy products. cheese, chocolate, condensed milk, ice
cream, milk shake.

Dry fruits: cashew nuts, amonds, pistachios, dry coconut, walnuts.
Cold drinks: dark colas, beer.

Carrot, corn, groundnut, fresh peas, sweet potato.

Animd protein: meats, chicken, fishand egg.

7. High Vitamin and Fiber Intake

CKD patientsgenerally suffer from an inadequate supply of vitamins
during the predialysis period due to poor appetite, and an overly
restricted diet in the attempt to delay progression of renal disease.
Certain vitamins —especially water soluble vitamins B, vitamin C and
folicacid —are lost during dialysis.

To compensate for inadequate intake or |oss of these vitamins, CKD
patients usually need supplementation of water-solublevitaminsand
trace elements. High fiber intakeisbeneficial in CKD. Patientsare
therefore advised to take morefresh vegetablesand fruitsrichin vitamin
and fiberswhile avoiding those with high potass um content.

Designing the Daily Food

For CKD patientsdaily food intake and water intake are planned and
charted out by the dietitian in accordance with the advice of the

nephrologist.
Common principles for the diet plan are:
1. Water and liquid food intake: Fluid intake should berestricted
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according to the doctor’s advice. Daily weight chart must be
maintained. Any ingppropriategaininweight may indicateincreased
fluidintake.

Carbohydrate: To ensurethat the body gets adequate calories,
the CK D patient can take sugar or glucose containing food aong
with cerealsprovided he/sheisnot diabetic.

Protein: Lean meat, milk, cereals, legumes, eggsand chicken
arethemain sources of protein. CKD patientswho are not on
didysisareadvisedtolimit dietary proteinto < 0.8 grams/kg body
weight/day. Oncediaysisisstarted, dietary intake can beincreased
to 1-1.2 grams/kg body weight/day.

Patientsundergoing peritonea dialysismay need dietary proteins
ashighas1.5grams/kg body weight per day. Whileanimd proteins
containal essentiad amino acids (hencearecaled completeproteins
or proteinswith high biologic value) and would be ideal, they
should belimited especidly in patientsnot yet on dialysisbecause
they may accelerate the progression of CKD.

Fat: Fatsmay betakeninasanenergy sourcesincethey area
good sourceof calories. Monounsaturated and polyunsaturated
fatsintheformof oliveoil, safflower ail, canolaoil or soybean ail
may betakeninlimited quantities. Avoid saturated fatssuch as
thosefoundinanimal lards.

Salt: Most patientsareadvised to takealow salt diet. Itisgood
to observe a “no added salt” diet. Look at food labels and go for
low sodium foods but make surethat salt substitutes containing
high amounts of potassium area so avoided. Check food labels
for other foods contai ning sodium such as sodium bicarbonate
(baking powder) and avoid them.
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10.

1.

Cereals: Riceorriceproductslikeflattened rice can betaken.
Toavoid monotony of tasteonecanrotateintakeof variouscereds
likewhet, rice, sago, semoling, dl purposeflour, and cornflakes.
Small quantities of corn and barley can betaken.

Vegetables: Vegetableswithlow potassum can beliberally taken.
But vegetabl eswith high potass um must be processed to remove
potassium before consumption. Toimprovetaste, lemon juice
can be added.

Fruits. Fruitswithlow potassium content likeapple, papayaand
berry can betaken but only once aday. Ontheday of dialysis,
patients can take any onefruit. Fruit juice and coconut water
must be avoided.

Milk and milk products: Milk and milk productssuch asmilk,
yogurt and cheese contain large amounts of phosphorusand need
to be limited. Other dairy foods that have lower amounts of
phosphorusinclude butter, cream cheese, ricottacheese, sherbets
and nondai ry whipped toppings may betaken instead.

Cold drinks. Avoid dark colored sodas as they have a high
phosphorus content. Do not take fruit juice or coconut water
because of the potentidly high potassium content.

Dry fruits: Dry fruits, groundnut, sesame seeds, fresh or dry
coconut must be avoided.
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Acutekidney failure(injury): A conditioninwhich thereissudden or
rapid loss of kidney functions. Thistype of kidney damageistemporary
and usually reversible.

Anemia: Itisamedical condition in which hemoglobin isreduced 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 a connection
between artery and vein surgically, usually in the forearm. In an AV
fistula alarge 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 hemodiaysis. AV fistulaisthe most
common and the best method of vascular access for long term
hemodialysis.

Artificial kidney: Seediayzer.

Benign prostatic hypertrophy (BPH): It is common for the prostate
gland to become enlarged asaman ages. BPH isanon-cancerous prostatic
enlargement in elderly maleswhich compressesthe urethra, blocksurine
stream and causes problemsin 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
the heart is at rest.
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Brain death: Brain death: It isasevere and permanent damageto brain
that does not respond with any medical or surgical treatment. In brain
death, the body’s respiration and blood circulation are artificially
mai ntai ned.

Cadaveric kidney transplantation: See deceased kidney
transpl antation.

Calcium: The most abundant mineral 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 natural sources of calcium.

Catheter for hemodialysis: It isalong, flexible hollow tube with two
lumens. Blood is withdrawn from one lumen, entersthe dialysis circuit
for purification, and isreturned to the body viathe other lumen. Insertion
of double lumen catheter isthe most common and effective method for
emergency and temporary hemodialysis.

Continuous ambulatory peritoneal dialysis (CAPD): CAPD is a
form of dialysisthat can be carried out by a person at home without the
use of amachine. In this type of dialysis, fluid is exchanged at regular
interval s throughout the day, i.e. 24-hours a day, seven days a week.

Continuouscycling peritoneal dialysis(CCPD): CCPD or Automated
peritoned dialysis(APD) isaform of continuous peritoneal dialysiscarried
out at home every day with an automated cycler machine. In CCPD, a
machine performsfluid exchanges while the patient is sleeping at night.
In this process the machine automatically fills and drains the dialysis
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 creatinineis 0.8 to 1.4 mg% and that of ureais 2 to 4 mg%. In
kidney failurethelevel of ureaand creatininein blood rises.

Chronic kidney disease (CKD): Gradual progressive and irreversible
loss of kidney function over several months to years is called chronic
kidney disease. In this non- curable disease, kidney function reduces
slowly and continuously. After along period it reducesto a stage where
the kidney stops working almost completely. This advanced and life
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threatening stage of the disease is caled End Stage Kidney Disease
ESKD.

Cystoscopy: A diagnostic procedure in which the doctor looks inside

the bladder and the urethra using a thin, lighted instrument called a

cystoscope.

Deceased (cadaveric) kidney transplantation: It is a surgical
procedure in which a healthy kidney donated by a person with brain
death istransplanted in a patient with chronic kidney disease.

Diabetickidney disease (nephropathy): Long-standing diabetes causes
damageto small blood vesselsof thekidney. Thisdamageinitially causes
lossof proteinin urine. Subsequently it causeshypertension, swelling and
then gradual and progressive damage to the kidney. Finally, progressive
deterioration leads to severe kidney failure (End stage kidney disease).

Thisdiabetesinduced kidney problemisknown asdiabetic 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: Itisanartificia process by which waste productsand unwanted
water isremoved from the body in patients with kidney failure.

Dialyzer: Anartificial kidney that filters blood and removes wastes and
extrawater from the body in the process of hemodialysis.

Diuretics: Drugs that increase the production of urine and increases
excretion of water in the form of urine which helps to lose water from
body. Diuretics are also called “water pills.”

Dry weight: Itistheweight of aperson after all excessfluidisremoved
by dialysis.

Dwell time: During peritoneal dialysis, the period for which PD fluid
remainsin the abdomen is called the dwell time. During dwell time the
process of purification takes place.

eGFR: The eGFR (estimated Glomerular Filtration Rate) is a number
which is calculated from blood creatinine level and other information.
eGFR measures how well kidneysareworking and itsnormal valueis90
or more. TheeGFR test isuseful for the diagnosis, grading of stagesand
monitoring the progression of CKD.
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Electrolytes: Thereare many mineralslike sodium, potassium, calcium
in the blood stream that regulate important function of the body. These
chemicals are called electrolytes. As the kidney keeps the electrolyte
concentrations constant in blood, in patientswith kidney diseases, blood
istested to check electrolyte levels.

Endstage kidney disease (ESK D): Advanced stage of chronic kidney
disease (Stage 5 CKD) isknown as endstage kidney disease (ESKD) or
end stage renal disease (ESRD). At this stage of CKD thereis complete
or amost completefailure of the kidneys. ESKD patients need treatment,
such asdialysisor transplantation, to lead afairly normal life.

Erythropoietin (EPO): It is a hormone produced by the kidneys that
promotes the formation of red blood cells by the bone marrow. If the
kidneysare damaged, they are not ableto 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 dueto kidney failure.

Exchange: 1t means one complete cycle of peritoneal dialysis, consist-
ing of three stages. Thefirst stageisinflow of dialysisfluidintheabdomen.
In the second stage, the fluid remainsin the abdomen for several hours
allowing excess fluid and toxins to move from the blood to the dialysis
fluid (also called dwell). Thethird stageisoutflow of thedialysisfluid.

Extracorporeal shock wave lithotripsy ESWL): It is a modality in
which highly concentrated shock waves produced by alithotriptor machine
break up urinary stones. The stones break down into small particlesand
areeasily passed through the urinary tract in urine. ESWL isan effective
and widely used treatment modality for kidney stones.

Fistula: Seearteriovenous fistula

Graft: Atypeof accessfor longtermhemodialysis. Graft isashort piece
of synthetic soft tubewhichjoinsavein and an artery inthearm. Needles
areinserted in thisgraft during hemodialysistreatment.

Hemodialysis: Most popular modality to treat kidney failure. In
hemodialysis blood is purified with the help of dialysis machine and an
artificia kidney (dialyzer).
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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 tissuesto the lungs. Hemoglobin is measured by blood
test and its reduced value is referred as anemia.

Hyperkalemia: Normal serum potassium levels are between 3.5 and
5.0 mEg/L. Hyperkalemiaisacondition characterized by elevated levels
of potassiumin theblood. Hyperkalemiaiscommoninkidney failure, can
belifethreatening, and requires urgent medical treatment.

Hypertension: It isthe term used to describe high blood pressure.

Immunosuppressant Drug: Medications that suppress or decrease
the body’s immune system and prevent the body from rejecting a
transplanted organ.

Intravenous urogram (IVU): It is an investigation where a series
of x-rays of the urinary system is taken after injecting an intravenous
iodine containing dye. Thistest givesinformation about function of the
kidney and structure of the urinary tract.

Kidney biopsy: A procedure to get asmall piece of kidney tissue with
aneedle so that it can be examined under amicroscopefor the diagnosis
of the disease.

Kidney failure: Conditioninwhich deterioration in kidney function leads
toinadequate filtration of toxinsand waste productsfromtheblood. Itis
characterized by an increase in urea and creatinine levelsin blood.

Microalbuminuria: Refers to the appearance of small but abnormal
amountsof abumininurine. Itspresenceindicatesearly onset of diabetic
kidney disease.

Micturating cystourethrogram: See voiding cystouretehrogram.

Nephron: The functional unit of the kidney responsible for the actual
purification and filtration of the blood. Each kidney contains about one
million nephrons.

Nephrologist: A physician specialized in kidney diseases.
Nephrotic syndrome: Kidney problem that is seen more frequently in
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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 potential kidney donors with an
incompatible blood type or tissue cross match.Paired kidney donationis
the strategy that allows the exchange of living donor kidneys between
two incompatible donor/recipient pairsto create two compatible pairs.

Peritoneal dialysis: It is an effective treatment modality for kidney
failure. Inthisprocessof purification, dialysisfluidisintroduced into the
abdominal cavity through a specia catheter. This fluid removes waste
products and extra water from the blood. Fluid is removed from the
abdomen after avariable period of time, and discarded.

Peritonitis: Itisaninfectioninsidethe abdominal cavity. Peritonitis isa
common complication of peritoneal dialysisand canbelifethreatening, if
not treated.

Phosphor us: Phosphorusisthe second most-abundant mineral foundin
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 is the most common genetic
disorder of the kidney, characterized by the growth of numerous cysts
(fluid sacs) in the kidneys. It is among the leading causes of chronic
kidney disease.

Potassium: It is a very important mineral in the body needed for the
proper function of nerves, heart and muscles. Fresh fruit, fruit juices,
coconut water and dry fruits are rich sources of potassium.

Pre-emptivekidney transplantation: Kidney transplantationisusually
carried out after a variable period of dialysis therapy. A kidney
transplant done before the initiation of maintenance dialysis is a pre-
emptivekidney transplant.

Proteins: They are one of the three main classes of food that build,
repair and maintain body tissues. Pulses, milk, eggsand animal foodsare
rich sources of protein.
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Proteinuria: Presence of abnormally high levels of proteinin urine.

Rejection: The processinwhich the body recognizesthat atransplanted
organ isnot itsown and tries to destroy it.

Semipermeable membrane: A membranethat selectively allowscertain
dissolved substances and fluid to pass through, while holding back the
others. Membraneisathin natural tissue or artificial material.

Sodium: A mineral in the body that regulates blood pressure and blood
volume. The most common form of sodium in food is sodium chloride,
whichistable salt.

Trans-urethral Resection of the Prostate (TURP): It is the standard
treatment for benign prostatic hyperplasia (BPH) performed by urolo-
gists. Inthisminimally-invasive surgical treatment, aninstrument called a
cystoscopeis passed through the urethra and the prostate gland blocking
the urineflow isremoved.

Ultrasound: It is a painless diagnostic test that uses high frequency
sound waves to create an image of the organs or structures inside the
body. Ultrasound isasimple, useful and safe test that provides valuable
information such asthe 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. Thisis an anatomic and functional disorder
that 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 thelower 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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Abbreviations

ACE
ADPKD
AGN
AKI
APD
ARB
ARF

AV Fistula :

BP
BPH
BUN
CAPD
CCPD
CKD
CRF
DKD
DM
DMSA
eGFR
EPO
ESKD
ESRD
ESWL
GFR
HD

. Angiotensin Converting Enzyme

: Autosomal Dominant Polycystic Kidney Disease
. Acute Glomerulonephritis

: AcuteKidney Injury

: Automated Peritoneal Dialysis

:Angiotensin Receptor Blockers

: Acute Rend Failure

Arterio VenousFistula

Blood Pressure

Benign Prostatic Hypertrophy/Hyperplasia
Blood UreaNitrogen

. ContinuousAmbulatory Peritoneal Dialysis
: Continuous Cycling Peritoneal Dialysis

. Chronic Kidney Disease

. ChronicRenal Failure

Diabetic Kidney Disease
DiabetesMdlitus
DimercaptosuccinicAcid

Estimated Glomerular Filtration Rate
Erythropoietin

End Stage Kidney Disease

End Stage Renal Disease
Extracorporeal Shock Wave Lithotripsy

. Glomerular Filtration Rate

Hemodiaysis
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IDDM
IV
IPD
IVU/IVP
MA
MCU
MRI
NIDDM
NSAID
PCNL
PD
PKD
PSA
PUV
RBC
RRT
B
TIBC
TURP
uTlI
VCUG
VUR
WBC

Insulin Dependent Diabetes Méllitus
Internal Jugular Vein

Intermittent Peritoneal Dialysis
Intravenous Urography/Pyel ography
Microa buminuria

Micturating Cysto Urethrogram
Magnetic Resonance Imaging
Non-Insulin Dependent Diabetes
Non-Seroidal Anti-Inflammatory Drug
Percutanous Nephrolitomy
Peritoneal Dialysis

Polycystic Kidney Disease

Prostate Specific Antigen

Posterior Urethral Valves

Red Blood Cells

Renal Replacement Therapy

. Tuberculosis
: Total Iron Binding Capacity
: Trans Urethral Resection of Prostrate

Urinary Tract Infection

: Voiding Cysto Urethrogram
: Vesicoureteral Reflux
. WhiteBlood Cells
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Common Blood Tests for Kidney Patients

Commonly used laboratory blood tests for kidney patients and their reference
ranges are summarized below.

Test Conventional | Conversion Sl units
units factor
Blood Tests for Kidney Function
Blood urea nitrogen 8-20mg/dl 036 2.9-7.1mmol/L
Creatinine Male 0.7-1.3mg/dl 834 68- 118 memd/L
Femde 0.6-1.2mg/dl 834 50- 100 memd/L
eGFR 90- 120 ml/min - -
Blood Tests for Anemia
Hemoglobin Male 135- 17.0g/d 10 136-175¢g/L
Femde | 12.0-155g/dl 10 120-155¢g/L
Hematocrit Male 41-53% 001 0.41-053
Femde | 36-48% 001 0.36-0.48
Irontotal 50- 175 meg/dl 018 9-31mecmol/L
Iron-binding capacity | 240-450 mcg/dl 0.18 45-82 mcmol/L
total
Transferrin 190- 375 mg/dl 001 19-3.75 gL
Transferrin saturation | 20-50% - -
Ferritin  Male 16-300 ng/ml 225 36-675pmol/L
Femde 10-200 ng/ml 225 22.5-450 pmol/L
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Index

Test Conventional | Conversion Sl units
units factor

Blood Tests for Electrolytes and Metabolic Bone Diseases
Sodium (Na) 135- 145 mEg/L 10 135- 145 mmol/L
Potassium (K) 35-5.0mEg/L 10 3.5-5.0mmol/L
Chloride (Cl) 101-112 mEg/L 1 101- 112 mmol/L
Calcium ionized 4.4-52mg/dL 025 1.10-1.30mmol/L
Calcium total 8.5-10.5mg/dl 025 2.2- 28mmol/L
Phosphorus inorganic | 2.5-4.5mg/dl 032 0.8-1.45mmol/L
Magnesium 1.8-3mg/dl 041 0.75-1.25 mmol/L
Bicarbonate 22-28mEg/L 1 22-28 mmol/L
Uricacid Male 24-7.Amg/dl 5948 140- 440 mcmol/L

Femde 1.4-5.8mg/dl 5948 80- 350 mcmol/L
PTH 11-54pg/ml on 1.2-5.7pmol/L
Blood Tests for General Health
Protein Tota 6.0-8.0g/d 10 60-80g/L

Albumin 34-4.7g(d 10 34-47g/L
Cholesterol total 100- 220 mg/dl 003 3.0-6.5mmol/L
Blood sugar fasting 60-110mg/dl 0.055 3.3-6.1mmol/L
Blood Tests for Liver Function
Bilirubin Tota 0.1-1.2mg/d 171 2-21mcmol/L
Direct 0.1-0.5mg/d 171 <8 mcmol/L
Indirect 0.1-0.7mg/d 171 <12 mcmol/L

Alanine transaminase | 7-56 unit/L 002 0.14-1.12 mckat/L
(SGPT)
Aspartate transaminase| 0 - 35 units/L 002 0-0.58 mckat/L
(SGOT)
Alkaline phosphatase | 41- 133 units/L 002 0.7-2.2 mckat/L
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ACE inhibitor 31,106
Acute kidney failure 37 - 41
causes 37
diagnosis 38
dialysis 40
management 39
prevention 41
symptoms 37
treatment 38
Acute kidney injury 37
Arteriovenous (AV) fistula 63 - 65
precautions 64
Bedwetting 189 - 194
risk factors 189
treatment 190
when to contact doctor 194
Benign prostatic hyperplasia
143- 156
complications 144
diagnosis 145
life style changes 148
medical treatment 149
minimally invasive treatments 154
open prostatectomy 154
surgical treatment 150
symptoms of 144
TURP 151
Brain death 94 - 96
Cadaveric kidney transplantation
93-98
Central venous catheter 62
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 creatinine 25, 48
ultrasound 49
urine test 48
dialysis 59 - 79
diet 195 - 211 (see also 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
strategies in different stages 52
when to contact doctor 50
Continuous ambulatory peritoneal
dialysis74- 79
advantages 78
complications 77
disadvantages 78
problems 76
process 74
when to contact doctor 79
Continuous cycling peritoneal
diaysis -76
Creatinine 05, 13, 25, 48
Deceased kidney transplantation
93-98
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Diabetic kidney disease 99 - 108
diagnosis 102
macroalbuminuria 102 - 106
microa buminuria 102 - 106
prevention 106
risk factors 100
treatment 107
urine tests 102 - 106
when to contact doctor 108
when to suspect 101

Diabetic nephropathy 99

Dialysate 68 - 69

Dialysis 20, 26,59 - 79
catheter 62
dietary restrictions 61
dry weight 61
functions 59
indications 40, 59
selection of modality 60
types 60

Diayzer 67

DietinCKD 195- 211
calorieintake 197
designing daily food 209
fluid intake 197

tips to reduce 199

goas 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 (Cont...)
sodium (Cont...)
restriction 201
tips to reduce 202
vitamin and fibers 209
Diuretics 107
Drugs and kidney 157 - 161
Dry weight 61
eGFR 49
End stage kidney disease
36,42, 80
Erythropoietin 06, 57
Graft 66
Hemodiaysis 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 failure 18, 20, 24, 35 - 36
acute 37 - 41
chronic 42 - 58
Kidney function 5 - 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

Macroa buminuria 30, 102, 105 - 106

Microalbuminuria 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 infection in children
177-188
diagnosis 178 - 180
predisposing factors 177 - 178
prevention 180 - 181
symptoms 178
treatment 181 - 182
VCUG (MCU) 179
when to contact doctor 188
Urine culture and sensitivity test
13,122,179
Urineformation 07 - 08
Urologist 18
Vesicoureteral reflux (VUR)
21,184-188
diagnosis 186
treatment 187 - 188
Voiding cystourethrogram (VCUG)
-15,179-180
X-ray abdomen 14
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