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MAGNITUDE AND EPIDEMIOLOGY OF CKD IN INDIA
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/Abstact : Chronic kidney disease (CKD) is an important public health problem all over world including India. Prevalence of CKD i;
revealingly high and is also increasing. Further, even milder degree of CKD is an important cause of increased mortality. Treatment of
CKD and its advanced stage, that is end stage renal disease (ESRD) is consuming a huge proportion of health resources in most other
countriesand in India it is beyond the reach of an average Indian. Thus assessment of magnitude isimportant for the prevention of CKD.
Magnitude of CKD can be judged by the acceptance of patients on renal replacement therapy (RRT), incidence of CKD and/or ESRD or
prevalence of CKD / ESRD. Due to various reasons, prevalence of CKD is the most viable way to assess magnitude of problem. Other
criteria can only be extrapolated from this data. Further, prevalence of CKD can be hospital based or community based. Due to obvious
advantages, community based data is most appropriate though difficult to study. In hospital-based data, there are variable reports about
etiology of CKD. But, chronic glomer ulonephritis, diabetic nephropathy, tubulointer stitial diseaseswere the three common causes of CKD.
In one center, diabetes as cause of CKD has shown to be increased with time. In two community-based studies, prevalence of CKD was

\0.16% and 0.78%, respectively, though the methodology was different in two studies.
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Chronickidney disease (CKD) isanimportant public health problem
all over worldincluding India®. Theword chronic rend failure (CRF)
is changed to CKD by National Kidney Foundation (NKF), U.SA
as CK D ismore acceptable name for understanding by the common
man and al so because at some stage person may have chronic kidney
disease but kidneys are still functioning normally and NOT failed.
Thus, now CKD ismuch moreaccepted terminology than CRF. NKF,
USA hasclassified CKD into five stages (Table-1) 2.

Table-1 Sages of Chronic Kidney Disease

Stages Description GFR (mUmin/1.73m’
Stage-1 Kidney damage with normal or >90
high GFR
Stage-2 Mild I GFR 60-89
Stage-3 Moderate | GFR 30-59
Stage-4 Severe | GFR 16-29
Stage-5 Kidney Failure < 15 or Dialysis

Recently, thisstaging has been modified by KDIGO (Kidney Disease:
Improving Global Outcome) in its meeting held recently 2. Firstly,
thetreatment also needsto beincluded in staging. It meansif patient
ison dialyss, theword ‘D’ should be added after the stage. Like if
patient with stage 4 is on diaysis, it should be labeled stage 4D.
Secondly, al transplant patients have been included as a patient of
CKD andword ‘T’ should beadded with stage. Likearend transplant
patient in stage 2 should be labeled stage 2T.

Prevalence of CKD isrevedingly high andisalsoincreasing. While
the annual population of United States is 1.3%, annual growth of
end stagerenal disease (ESRD) in same populationisapproximately
8%. Not only it iscommon, but it is also utilizing huge cost for its
management. |n can be estimated from thefact that 8% of USbudget
is being utilized for only 0.7% of ESRD population. Further, even
milder degree of CKD is an important cause for increasing the
mortality. Evenincreasein creatininefrom 1 mg%to 1.5t0 2.0 mg%
increasesall causes mortality from 19% to 37%. Thusit isclear that
CKD has become one of the important chronic non-communicable
disease epidemicsall over theworld. It isalso clear that treatment of
CKD and itsadvanced stage, that isend stage renal disease (ESRD)
is consuming a huge proportion of health resources in most of the
country and in India it is beyond the reach of an average Indian.
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Thus, it is crucial that assessment of magnitude and prevention of
CKD should become an important goal of the medica fraternity,
government and public at large in any country, including India.

MAGNITUDE OF CKD

Magnitude of CKD in any population can bejudged in

following ways

1. Acceptance rate of renal replacement therapy

One of the ways of assessing the magnitude of CKD is acceptance
rate of ESRD on renal replacement therapy (RRT); maintenance
diaysisandrenal transplant. However, thismethod of ng CKD
may be more applicable in the countries where treatment is
government funded. Otherwise, in the country like India, where
treatment of CKD is not government funded in most of the cases,
assessing the magnitude on the basis of acceptanceratefor RRT will
be underestimating the magnitude of CKD. This is because more
than 80% patients of ESRD practically never get any form of RRT
due to various reasons, of which at least oneis cost involved in the
therapy.

2. Incidence of CKD / ESRD

Second way of assessing magnitude of CKD is by way of assessing
incidence of CKD/ESRD in the popul ation. Thismethod of ng
CKD is again possible in smaller countries where al the people's
health statusis known, not only once but also on aregular basisand
dataisapproachable. Inacountry likelndia, wherethereisno general
practitioner (GP) system and every oneis free to choose his doctor,
thistypeof information isnot possibleat present and may bedifficult
in future also.

3. Prevalence of CKD / ESRD

Another was of knowing the magnitudeisby knowing preval ence of
CKD/ESRD. Thisistheonly way of knowing the disease magnitude
related to CKD in India. Information regarding prevalence can be
obtained in three ways, from the whole community, from a sample
representing the community and from the hospital based data.
There are some studies from India regarding hospital-based data in
relationto CKD. From our own hospital, between 87-98, out of 14796
new patients seen in nephrology outpatients, CRFwasfoundin 47.8%
cases“. Hereit isimportant to note that thiswas CRF and not CKD.
Many of the patients might be having CKD and in term of CKD
prevalence, this will be underestimation. Further, from our own
hospital, when we tried to compare the data from 87-98 and 98-
2004, the prevalence of CRF increased from 47.8% to 58%
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(Unpublished data). In another study done by us involving 48
hospitals representing all over India, prevalence of CRF was found
to be approximately ~0.8% °. In another study from India, MK Mani
6 from Chennai in south India, while initiating a screening program
in general and more so for diabetes and hypertension at community
level inrural area(total population 25,000), reported a preval ence of
chronic renal failure (CRF) of 0.16% and other renal diseases (short
of CRF) in 0.7% cases. In this study, a preventive and socia hedth
worker (PSHW) travelled from house to house and a brief
questionnaire related to renal illness were asked from each member
of family. Urine was examined for albumin and reducing substance
by using sulphosalicylic acid and benedict solution respectively.
However, it isimportant to note that all subjects were not evaluated
with blood tests for urea/creatinine and only those who had some
abnormality in urine test/blood pressure and/or positive response to
aquestionnairewere subjected to blood test for urea/creatinine. | dedlly
speaking, thiswill not give true picture of CKD, though it may be
practical solution in acommunity based screening program, where
blood sample from every individual may not be a viable option.
The most definitive study so far from Indiais one done by our group
in a community setting’. Four thousand nine hundred and seventy
two (4972) subjects in community in urban area in city of Delhi
were screened for urine examination, blood urea and creatinine
estimation with a specific aim to find out prevalence of CRF. In
addition, other information related to kidney disease, diabetes and
hypertension was also collected, though it was not the primary aim
of the study. Indian Council of Medical Research, New Delhi, funded
this study. A thorough history and a detail physical examination
including blood pressure measurement as per our questionnairewere
donein each subject of the family of the age of 16 years and above.
After thisafresh mid stream urine samplewas examined for abumin
and sugar using dipstick. Of the 4972 subjectseva uated, prevalence
of CRF, defined as serum creatinine more than 1.8 mg% (Upper
limit of our laboratory) persistent for more than three months in
absence of any reversible factor, was found to be 0.79% or 7852 per
million population (pmp). Thisfigureismuch higher than thefigure
in the study of Mani ¢ because author had not screened the subject
with serum creatinine estimation while we took blood sample in
each subject for finding our prevalence of CRF. A 1998 report from
the third cycle of the National Health and Nutrition Examination
Survey (NHANES I111), conducted from 1988 to 1994 in USA
estimated that if we take serum creatinine > 1.7 mg% as cutoff for
CRF (avalue close to 1.8 mg%, what we had taken as cutoff for
defining CRF in present study), then during the same period, CRF
cases were 12 times more than ESRD cases 2. Extrapolating this
information, if we take ESRD patients to be 10% of CKD patients,
from our own study, prevalence of ESRD comes out to be 785/pmp
in India. There are many screening program on smaller scale are
being conducted by physiciansand nephrologist in different parts of
India, however, thereareno other peer reviewed dataon themagnitude
of problem of CKD in our country.

ETIOLOGY OF CKD/ESRD

The next issue related to CKD is cause of CKD. Again causes of
CKD can be found out either in hospital or in community based
studies. Asdiscussed previoudly, thereisonly two community-based
dataon CRFin India. Dr. Mani ‘s study has not published in detail
the etiology of CRF in his0.16% of CRF patientsin the community.
Our own study was athough not planned to study etiology of CRF,
of the 0.79% patients of CRF, 41% were dueto diabetes, 22% dueto
hypertension and 16% due to chronic glomerulonephritis (CGN).
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Thus, if we combinediabetes and hypertension, they constituted 63%
of al cases of CRF in our study 7. One may argue that etiology of
hypertension as cause of CRF is controversial and many of other
diseases causing CRF may be attributed to hypertension, as
hypertensionisacommon early manifestationin many other diseases
causing CRF. We classified hypertension as cause of CRF only if
patient had long history of hypertension with evidence of other target
organ damage in absence of other cause of CKD. As compared to
community-based studies, if we compare hospital-based studiesfrom
Indiafor the etiology of CRF/ESRD &%, the dataisvariable (Fig 1).
Thisfigure aso compares these studies with the data from USRDS

Major Causes of CRF in India
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Fig.1 Causes of CRF in India.

(United State Renal data System) of 1999. Nearly 25% of al cases
of ESRD in al these studies were due to diabetes and 6-13% were
dueto hypertension. However, we must realize that these studies are
based on the data of tertiary care hospitals and do not represent
community. For example in al these studies, mean age of patients
wasin early fortieswhile in our community based study, mean age
of patients of CRF was 59 years. There may be a bias in favour of
younger persons attending hospitals. This can cause differencesin
etiology of patientsof CRF attending hospitalsascompared to patients
in community. Further, if we see the CRF cases due to diabetes and
hypertension only in one of these studies *°, the mean age of cases
was nearly 50 years. Also, in the same study, in patients over 40
years of age, diabetes and hypertension comprised more than 55%
of casesof CRF, the pattern nearly similar to asseenin our community
based study. All this suggests that even in India, diabetes and
hypertension are responsible for at least nearly 60% of all cases of
CRF. With increasing problem of diabetes in India, the absolute
number of diabetic CKD/ESRD islikely to be enormousin timeto
come.

If we compare our own two studies, one hospital based and one
community based study (Table-2), there arefew striking differences.
Mean age of patients of CRF in community is much higher than in

Table-2 Comparison of two studiesof AIIMS

Diabetes Ht

Out Patient Study

Community Study

P value

No of Cases of CRF

7165

37

Mean age (Yrs)

37

59

<0.001

Males %

2%

48.6%

0.001

Diabetes %

28.4%

41%

0.09

hospital-based study and males are more common in hospital-based
study. Thismay be dueto biasof younger and mal e patients seeking/
getting treatment in hospital setting. Further, diabetesis much more
common as cause of CRF in community based study than hospital
based study. In fact, we expect that community based study, though
restricted to city of Delhi, is more representative than hospital based
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study asbiaswill be much lessin community based study, thoughin
our study, generdlization to other community of India may not be
possible. This may leads to the presumption that even in India,
diabetes is the commonest cause of CRF /CKD as against chronic
glomerulonephritis, which was being considered acommonest cause
few yearsback. Evenwhile comparing our own datafrom outpatients
between two time period, (1987-98 and 1999-2004) it was found
that there was increase in diabetes as cause of CRF from 28.4% to
33.6% (Unpublished data) Fig.2.

Another source of information about etiology of CKD is the pilot

Changing Etiology of CKD at AIIMS Outpatient

Fig.2 Changing Pattern of Etiology in Outpatient at AIIMS.

project started by Indian Society of Nephrology since June 2005, of
whichAllM Swasoneof themember centers. Thisproject wasaimed
at finding out many issuesrelated to CKD in India, including spectrum
of diseasescausing CKD. Itistorecall that it isalso ahospital based
data, though being done all over country at many centers. Till the
data of 840 subjects being enrolled in this project from our center,
males congtituted 71% of these subjectsand mean agewas47.3 years.
Majority of patientswerein stage CKD 3-5 groups. Diabetesmellitus
ascauseof CKD was seen most commonly in 29.7% patientsfol lowed
by chronic glomerulonephritisand tubulointerstitial diseasein 17.5%
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and 11.8% respectively. Thus, inthis prospective hospital-based data
from our center, diabetes was commonest cause of CKD. Similar
aretheresultsof pooled dataof thisregistry fromall over the centers
(Unpublished), though at present it cannot be published.

In addition to these studies, there are many more centers who are
doing screening program regarding CKD inIndiaand amulticentric
study isalso being conducted for CKD in collaboration with Boston
medical school onthelinesof ‘KEEP but thedetailsof theseongoing
studies are not yet known.

To conclude, CKD anditslate stage that isend stagerena diseaseis
amagjor problem for Indiaand with increasing diabetes burden, itis
going to increase further. Managing whole population of these
patientswill beimpossiblefor India, wheremany other issuesdemand
more priority than CKD. However, the money invested at thistime
in establishing prevention program for CKD in Indiais definitely
going to give results in years to come and ultimately on long-run
will still be cost effective; the saved money can be utilized for other
hedlth care programs. But, in my opinion, it is going to be difficult
to convey thisidea and to impress upon the current policy makers/
political system of the country.
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DEFLAZACORT

Phar macodynamic Proper ties—Deflazacort isshort acting oxazolinederivative of prednisolone;
the drug offers potent anti-inflammatory & immunosuppressant actionswith lessside effectslike
diabetes, osteoporosis& lipid abnormalities.

Phar macokinetic proper ties—Orally administered Deflazacort gppearsto bewel | absorbed andis
immediately converted by plasmaesterasesto the pharmacol ogicaly activemetabolite (D 210H),
which achievespesk plasmaconcentrationsin 1.5to 2 hours. Deflazacort is40% protein-bound; its
diminationplasmahaf-lifeis1.1.to 1.9 hours Elimination takesplaceprimerily throughthekidneys,
70% of the administered doseisexcreted in the urine; remaining 30% iseliminated in thefaeces.
Therapeutic indications - Deflazacort is indicated in wide range of indications, smilar to
corteogterioidssuch as, asthma&: alergic disorders, rheumatoid arthritis, juvenilechronic arthritis,
polymyalgiarheumatica, nephriotic syndrome, rendl transplantation, neurological disorders.
Dosage & Administration: Deflazacort isaglucocorticoid derived from prednisolone, 6 mg of
Deflazacort has gpproximately the same anti-inflammatory potency as 5 mg prednisolone or
prednisone. For acute disorders, up to 120 mg/day Deflazacort may be needed; maintenance dose
is- 3-18 mg/day.

Inhepaticimpairment, thedose should be adjusted to theminimum effectivedose. Renallyimpaired
patients, no specia precautionsarenecessary. In children, theindicationsarethesameasfor adults;
aternate day administration may beappropriate; doseof Deflazacort usualy liesintherange0.25-
1.5mg/kg/day. Deflazacor t withdrawal: Deflazacort showslessHPA axissuppression; hencethe
only can beeesly withdrawnwith lessrisk of withdrawal symptoms. Once, adaily doseequivaent
to 9 mg Deflazacort is reached, dose reduction should be sower to alow the HPA-axis to
recover.particularly if morethan 73 week therapy isgiven.

Contraindications : Systemic infection unless specific anti-infective therapy his employed;
hypersensitivity to deflazacort or any of theingredients; patientsreceiving livevirusimmunization.

adrend insufficiency, being tapered off over weeksor months.

b) Anti-inflammatory/immunosuppressive effects and infection : Suppression of the
inflammatory responseandimmunefunctionincressesthe susceptibility toinfectionsand their
everity. Thedinica presentationmay often beatypica and seriousinfectionssuch assepticaemia
and tuberculosismay be masked and may reach advanced stage before being recognized.
Special precautions: Thefollowing clinica conditionsrequirespecial caution and frequent
patient monitoringisnecessary: (a) Cardiac diseaseor congestive heart failure (exceptinthe
presenceof activerheumetic carditis), hypertension, thromboembolic disorders. Glucocorticoids
can cause sdlt, water retention and increased excretion of potassum; dietary st restriction
and potass um supplementation may benecessary; (b) Gastritisor oesophagiitis, diverticulitis,
ulcerativecalitisif thereisprobahility of impending perforation, abscessor pyogenicinfections,
freshintestingl anastomosis, activeor latent peptic ulcer; () Emotional ingtathiliy or psychotic
tendency and epilespsy; (d) Previous corticosteroid-induced myopathy; (€) Liver failure; (f)
Hypothyroidismand cirrhosis, which may increase glucocorticoid effect; (g) Ocular herpes
simplexbecause of possible cornedl perforation;

Pregnancy : Deflazacort does crossthe placenta; caution should be exercerised

L actation: Corticogteroids are excreted in breast milk, no dataare available for Deflazacort.
Fluid and electrolytedistur bance: Sodiumand water retentionwith hypertension, oedema
and heart failure, potassum loss, hypokaaemic akaosis, arelesswith thedrug.

Druginteractions Thesame precautions should beexercised asfor other glucocorticoids; it
isrecommended toincreasethemaintenance doseof Deflazacort whenliver enzymeinducers,
are co-administered, e.g. rifampicin, rifabutin, carbamazepine, phenobarbitone, phentoin,
primidoneand aminogl utethimide. For ketoconazolewhichinhibit liver enzymes, reductionin
doseisrequired; in patients taking estrogens, corticosteroid requirements may be reduced.
Theefficacy of coumarin anticoagulantsmay beenhanced by concurrent corticosteroid therapy.
Therena clearnanceof sdicylatesisincreased by corticosteroidsand steroid withdrawa may
resultinsdicylateintoxication. Antacidsmay reducebioavailability; leaveat leest 2 hrsbetween
administration of deflazacort and antecids.

LSpecial warnings: (a) Adrenal suppression : Withdrawa must awaysbegradua to avoid acute




