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Mani: Prevention c

Table 1. Causes of chronic renal failure in Apollo Hospital

Disease Percentage
Diabetic nephropath 29.60
Chronic interstitial nephritis

hronic glomerulonephritis
Arteriolar nepnrosclerosis U
Chronic pyelonephritis 9.70
Focal and segmental glomerulosclerosis 373
Autosomal dominant polycystic disease 252
Obstructive nephropathy 1.86
Percentage of total 96.04

A total of 6420 patients seen in 17 years. It is possible to do something to
prevent those which are underlined, 54% of the total.

MK Mani Kidney International, Vol. 63, Supplement 83 (2003), pp. $86-589
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Fig. 1. Major causes of chronic renal failure in India.

Agarwal SK - Kidney International, Vol. 68, Supplement 98 (2005), pp. S41-545



* CKD —Epidemic -?

* Etiology — 60-70% - Non — Diabetic.

 Significant contribution — Presumed CIN
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Awareness &
, Detecting at Risk population
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Men and Machines







Mobile medical van with equipment










Tuesday October 31 2006
Andhra Pradesh - Nellore

Outbreak of kidney ailments stumps medical experts

Staff Reporter
32 villagers with chronic renal failure admitted to hospital NICD team to look into role of
pesticide residuals

NELLORE: Cases of kidney ailments in Usapalli village of Podalkur mandal is puzzling medical
experts. Eight persons have died while hundreds of villagers have been suffering from the
ailments for the last few months.

As many as 32 villagers with chronic renal failure were admitted to District Government Hospital
on October 14. Alarmed over the outbreak, villagers took up the issue with Rapur MLA Anam
Ramnarayana Reddy and Zilla Parishad Chairperson Kakani Goverdhan Reddy who, in turn,
brought the issue to the notice of Union Minister of State for Health Panabaka Lakshmi.

The Minister rushed a team from the Indian Council of Medical Research (ICMR) which visited
the village on October 17 to analyse the cause. A team led by Deputy Director of the National
Institute of Epidemiology (NIE) B. Nagaraju of Chennai collected samples of drinking water and
soil in the fields as well as blood and urine samples from the affected persons for testing,
besides conducting various tests on patients.

Use of chemicals

Some team members observed that consuming farm products by excessive use of chemicals
and contaminated water might have led to the outbreak. "The team will submit a report to the
Government and recommend the necessary treatment," the Minister said.

An environmental research team, comprising experts from the National Institute of
Communicable Diseases (NICD), visited Kaligiri, Kota and Usapalli on Saturday and Sunday.
The team examined patients and collected water samples.

However, results of the tests ruled out the possibility of fluorosis. The preliminary tests pointed
out that there was no problem with the water as it had only 0.98 ppm of chlorine, the team
observed.

"We will investigate further to examine the role of pesticide residuals as well as painkillers,
which have been consumed beyond the prescribed limits by affected persons, besides other
factors," Joint Director of NICD R.S. Gupta said.
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Nellore

Villages Total population Patients with Prevalence of
screened Scer>1.5mg% disease %
uchapally 124 > 41.12903
Kongaluru 4 6 8.108108
Kalichedu 127 20 15.74803
Vutukuru 174 27 15.51724
499 104 20.84168




INDIAN JOURNAL OF COMMUNITY HEALTH / VOL 27 / ISSUE NO 01 / JAN — MAR 2015 [Role of drinking...] | Khandare AL et al

ORIGINAL ARTICLE

Role of drinking water with high Silica and Strontium in Chronic Kidney Disease: An

Exploratory Community-based Study in an Indian Village

Arjun L Khandarel, Yathapu Srinivasa Reddy? Nagalla Balakrishna3, Gourineni Shankar Rao* Taduri
Gangadhar®, Nimmathota Arlappa®

IScientist E, 2SRF, Food & Drug Toxicology Research Centre, National Institute of Nutrition, Indian Council of
Medical Research, Tarnaka - Hyderabad- 500 007; 3Scientist D, *Technical Officer, Division of Bio-Statistics,
National Institute of Nutrition, Indian Council of Medical Research, Tarnaka - Hyderabad- 500 007; *Professor,
Department of Nephrology, Nizam's Institute of Medical Sciences, Hyderabad; ®Scientist D, Division of Community
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Abstract

Background: Ground water is the ultimate and inevitable source of drinking water in rural India. Seepage of earth’s
crust elements into drinking water sources may lead to adverse health effects. Media reported unusually high
kidney related disorders among the population in Uchapally village of Nellore district, Andhra Pradesh, India.
Objective: The objective of the present study was to assess the role of drinking water in chronic kidney disease
(CKD). Methods: A community based cross-sectional study was carried out among the population residing in two
villages namely Uchapally with reported cases of renal diseases (Village-A; n=52) and Pedarajupalem with no
reported cases of renal diseases (Village-B; n=50) from Nellore district, Andhra Pradesh, India. Blood and urine
samples were collected to estimate the renal parameters. Glomerular Filtration Rate (GFR) as calculated by
Modification of Diet in Renal Disease (MDRD) equation was used to assess the staging of CKD. Results: Majority
of subjects in village-A were suffering from different stages of CKD. Blood urea and creatinine, intact parathyroid
hormone and alkaline phosphatase levels were significantly (p<0.01) higher among the subjects in village-A. Silicon
and Strontium levels in the drinking water samples from village-A were significantly higher as compared to the
water samples from Village-B. The subjects from Village-A had a history of prolonged consumption of various non-
steroidal anti-inflammatory drugs (NSAIDs). Conclusion: The high prevalence of CKD among the population in
village-A could be attributed to the synergistic effect of chronic exposure to silicon and strontium through drinking
water and prolonged consumption of NSAIDs.
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Andhra Pradesh - Ongole
Village records high rate of kidney diseases due to water consumption
Special Correspondent

NIMS research project reveals alarming situation

Consumption of borewell water is the cause

Villagers advised to stop using bore water
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Prakasham - district

SL.No. Village Population Screened Scr > 1.5 mg/dl %

1 Laxmipuram 114 12 10.52632
2 Elurivaripalem 112 8 7.142857
3 Chilakapadu 143 30 20.97902
4 Thallamalla 98 18 18.36735
5 Machikalapadu 118 23 19.49153
6 Rudravaram 91 45 49.45055
7 Chandrapadu 126 15 11.90476
8 Vengalayapuram 57 20 35.08772
9 Diwakarapally 112 33 29.46429
10 Neredupally 74 36 48.64865
11 Chimalamarri 224 31 13.83929
12 Kanduluru 395 81 20.50633
13 Torragudipadu 195 39 20
14 Bandlamudi 153 18 11.76471
15 Yerragudipadu 88 13 14.77273
16 Mallavarappadu 162 10 6.17284
17 Madduluru 274 23 8.394161
18 B Machavaram 112 15 13.39286
19 Ramachandrapuram 156 18 11.53846
Total population 2804 488 17.40371




Praksham district - observation
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Water Silica mg/Litre

R 1 ground water

R 2 ground water

surface water

I

Silica ICo(ppb Zn(ppblAs(ppb
pH TDS | Fi(mg/l) | (mg/l) | V(ppb) Mn(ppb)| Fe(ppb) | ) Ni(ppb)Cu(ppb) ) ) Rb(ppb)|Sr(ppb) |Ag(ppb)Cd(ppb) Cs(ppb) | Ba(ppb) [Pb(ppb) | U(ppb)
R2 744 1505.6 0.84 69 10.21 88.88 109.18 0.87] 5.85 9.67 209.23 2.31 12.83 1967.05 11.61 0.11 1.02 191.63 4.16| 13.1¢
R1 7.33  904.09 1.38 130.9 95.1 4.8 134.5 0.13 1.75 3.68 10239 233 2.84 1337.53 3.52 0.05 0.03 273.34 1.41 3.6
Ttest 0.6 0.11 0.04 0.05 0.0003 0.23 #DIV/0! 0.09 0.06 0.09 0.3§  0.93 0.36 0.22 0.28 0.22 0.37, 0.31] 0.00001 0.0¢
WHO 6.5 -8.2 1.5mgl/l 1-30mg/l [? Ppm  [0.5ppm Bppm ? 20ppb Rppm [5ppm [10ppb |7 7ppm [? 10ppm [? 2ppm 50ppm B0ppb

Pesticides and other pollutatants were NOT analyzed
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RangaReddy

Total population Patients with Prevalence of disease
screened Scr>1.5mg% %
Azeez nagar 151 11 7.28
Kanukunta 285 9 3.15
436 20 4.5
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Mapping of Chronic Renal Failure (CRF) cases according to the
percentage of disease burden
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Srikakulam — Mandal wise

r

iR

120

100

80

60

40

20
0

weneydesaap
ninyloyndesfep
lexel
Ayjedipun iy wenyejus
wenyejus
eladwog
eypdweylass
inffingnies
ejoyeAeles

ARy BYIUES
llewwoqeyjues
ese|eAejepewelpiSay
wejejseuey

weley

ninpuod

1Yejod
weujedeyled
e338nqisey esejed
ese|ed

epuoe|jed
eyadeuueseleN
wedipuen
mndelp N
esepue|p

niane
eyadnsieujwysse]
nJnyYloy|
I|lewwoqeloy
iAey

Iiyaue)y

ninwnjef
weindeyoyd|
Ayjedpuniy weandeyo|
wejepuewely
eieo
wepedisueanduen
edayol3

eling

luweyg

Ajjedpuniy esejeaejepewy

ese|eAe|epewy

B ACUTE RENAL FAILURE-(ARF) (M6.1)

B CHRONIC RENAL FAILURE 1 (CRF ) (M6.4)

= MAINTENANCE HEMODIALYSIS FOR CRF (M6.5 )

B NEPHROTIC SYNDROME (M6.2 )

H RAPIDLY PROGRESSIVE RENAL FAILURE (RPRF) (M6.3)



Village wise
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MAP SHOWING HIGH CONCENTRATION CLUSTERS OF
Si02, Ga, Rb & Sr IN GROUNDWATER SAMPLED VILLAGES
IN UDDANAM AREA DURING APRIL 2013

MAP SHOWING HIGH CONCENTRATION CLUSTERS OF
SiO2, Ga, Rb & Sr IN GROUNDWATER SAMPLED VILLAGES
IN UDDANAM AREA DURING SEPTEMBER 2013
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MAP SHOWING HIGH CONCENTRATION CLUSTERS OF
Si02, Ga, Rb & Sr IN GROUNDWATER SAMPLED VILLAGES
IN UDDANAM AREA DURING DECEMBER 2013

MAP SHOWING HIGH CONCENTRATION CLUSTERS OF
Si02, Ga, Rb AND Sr IN GROUNDWATER SAMPLED VILLAGES
IN UDDANAM AREA DURING APRIL 2014

0 Si02 > 30 ppb &
Ga > 19.3 ppb

Si02 > 30 ppb,
% Ga>19.3 ppb,

Rb> 2 ppb &

Sr> 200 ppb
...2 Village wise

No of CKD cases

from Arogyasri

Database

7

0 Si02 > 30ppm &
Ga >19.3 ppb

® si02 > 30ppm,
Ga >19.3 ppb
Rb > 2 ppb &
Sr> 200 ppb

+2 Village wise
No of CKD cases
from Arogyasri
Database

s
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IN UDDANAM AREA DURING SEPTEMBER 2014
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Srikakulam — CKD - Demography

AGE (years) BMI (kg/m?)
TOTAL SC | 20t0o | 30to | 40to 185t | 25to
SNO | VILLAGE POP | SCREENED | >1.5 | 30 40 50 | >50 | <185 | 249 | 299 | >30
1 Rangoi 1500 157 21 2 6 7 6 4 8 6 3
2 Ambugam 1400 197 18 ) 8 4 4 3 9 5 1
3 Limbugam 1000 133 52 12 12 18 10 12 31 8 1
4 | Loharibanda | 1500 192 22 4 6 8 4 6 11 3 2
5 | Bethalapuram | 2000 195 16 Nil 2 9 3 3 9 4 Nil
6 | Narayanapuram | 3000 454 62 12 A 18 36 12 6
T PSRP 3000 794 102 11 15 28 48 25 59 16 )
§ | Makarampuram | 2500 346 48 8 2 12 6 7 28 )
9 Burjapadu 2000 354 35 9 13 13 3 20 4
10 | Amalapadu | 1300 207 22 2 2 10 8 4 14 Nil
11 Gunapalli 1200 120 31 Nil 12 12 ) 16 11 )
12 | Narthaputuga | 2000 341 4 8 20 10 4 6 24 4
13 Silagam 1300 120 17 2 5 5 5 3 9 Nil
23700 3610 488 | 63 | 138 | 154 | 133 | 86 274 98 30




Srikakulam — CKD — Blood pressure

Systolic BP mm Hg Diastolic BP mm H
TOTAL SC

NO VILLAGE POP SCREENED | >1.5 | >130 | >140 | >150 > 80-86 >86-90 | 90
1 Rangoi 1500 157 21 4 2 1 3 2 1
2 Ambugam 1400 197 18 2 3 Nil 1 2, Nil
3 Limbugam 1000 135 32 3 8 2 2 1 1
4 Loharibanda 1500 192 22 9 3 Nil Nil 2 1
5 Bethalapuram 2000 195 16 4 1 2 Nil 1 1
6 Narayanapuram | 3000 454 62 8 6 Nil 18 4 6
7 PSRP 3000 794 102 19 4 6 Nil 1 11
8 Makarampuram | 2500 346 48 2 4 Nil 2 3 3
9 Burjapadu 2000 354 35 6 Nil 1 Nil 2 1
10 Amalapadu 1300 207 22 2 1 Nil a4 1 Nil
11 Gunapalli 1200 120 31 1 3 4 Nil 5 D
12 Narthaputuga 2000 341 42 4 3 Nil 2 4 1
13 Silagam 1300 120 17 Nil 2 2 2 1 2

23700 3610 488 64 40 18 34 30 33




Srikakulam- CKD — evaluation

Serum Creatinine > 1.5

TOTAL SC > | RBS TC Urinary
SNO VILLAGE POP | SCREENED | >1.5 | >1.5t02 | 2t03 | 3t0o4 | 4 | >180 | >200 Protein | NSAID

1 Rangoi 1500 157 21 2 3 4 4 | Nil 2 6 8
2 Ambugam 1400 197 18 4 8 4 2 | Nil 1 8 10
3 Limbugam 1000 133 52 16 20 9 7 | Nil 7 28 s
4 Loharibanda 1500 192 22 6 9 2 5| Nil 2 7 16
3 Bethalapuram | 2000 195 16 5 9 1 1 1 4 4 14
6 | Narayanapuram | 3000 454 62 24 18 14 6 3 18 21 32
7 PSRP 3000 794 102 41 39 11 | 11| Nil 18 46 59
8 Makarampuram | 2500 346 48 18 16 8 4 1 6 18 22
9 Burjapadu 2000 354 35 12 15 8 2 Nil 27 Nil
10 Amalapadu 1300 207 22 9 10 1 2 1 2 16 6
11 Gunapalli 1200 120 31 10 11 6 4 + 7 2 4
12 Narthaputuga | 2000 341 42 12 16 9 5 1 4 18 26
13 Silagam 1300 120 17 > 9 2 1 3 1 11 7

23700 3610 488 164 183 79 |[52] 16 72 239 236




Srikakulam- CKD

CONTROL REGION
Creat> 1.5
MANDAL VILLAGE POPULATION | SCREEND mg/dL
Jellunda 600 108 0
RD puram 1100 165 2
Ampuram 600 150 0
Saripalli 4500 664 2
Bhyripuram 1100 186 3
Bhoganeni 800 122 1
Bellupatia 1300 159 2
TOTAL 10000 1554 10




Srikakulam — CKD summary

Total Pop | Screened | SC>1.5 | DM | HTN | UPROTEIN
UDHANAM 23700 3610 488 16 56 239
CONTROL 10000 1554 10 Nil | Nil 18
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Observations

* A. Kidney disease prevalence — High

* B. High -Presumed chronic interstitial nephritis

* C. Regional variation



Rajapurkar et al. BMC Nephrology 2012, 13:10 Page 4 of 8
http://www.biomedcentral.com/1471-2369/13/10

Table 2 Patient demographics, socioeconomic status, and CKD etiology and severity in different geographic zones

East North South West Total
Number of cases 5,768 14,588 18,555 13,362 52,273
Age (Years) 518 + 149 49.1 £ 150 503 + 140 502 + 149 50.1 £ 146
Number of females 1,690 4610 5073 4155 15,528
(293) (31.6) 273) (31.1) (297)
Monthly family Income (n = 50,250)
< Rs 5,000 1,968 6,198 7873 5430 21,469
(352 (44.0) (444) (423) (427)
Rs 5,001-20,000 241 6,367 7597 5,866 22,301
(443) (452) (429 (45.7) (444)
> Rs 20,000 1,144 1,530 2,259 1547 6,480
(205) (109) (127) (120 (129)
Causes of CKD
Diabetic nephropathy 1,804 4,554 6,110 3903 16,371
(313) (312 (329) (292 313)
Undetermined 574 1,967 3,751 2093 8,385
(100) (135) (202) (15.7) (16.0)
Chronic glomerulonephritis 885 2,133 2302 1.897 7217
(153) (14.6) (124) (142 (13.8)
Hypertensive nephrosclerosis 840 1782 2,190 1,929 6,741
(146) (122 (11.8) (144) (129)
Chronic interstitial nephritis 476 1,085 1177 943 3681
(83) (74) 6.3) (7.1) (7.0)
Obstructive uropathy 201 537 505 533 1,776
(3.5) (3.7) 27 (40) (34)
ADPKD 116 499 367 384 1366
(20) (34) (20) (29) (26)
Miscellaneous 808 1,846 1,996 1,489 6,139
(14.0) (127) (108) (1) 1.7
Renovascular disease 56 121 108 146 431
(1.0) (08) (06) (1.n) (08)
Graft failure 8 64 49 45 166
.1 (04) 03) (03) 03)

CKD: chronic kidney disease, ADPKD: autosomal dominant polycystic kidney disease
Figures in parentheses are percentages



Causes for high prevalence &
regional variation

?

[Local factors ?

Environmental?



Recent environmental changes
Health impact

* Fluorosis

e Aresenicosis

g




Changing drinking water systems




CATEGORIZATION OF BLOCKS/ MANDALS/ TALUKAS
AS ON MARCH, 2004

Districts Affected
1-40%

W 40-70%
W 70 - 100%
[ Not known

The number within each state is the
Fluoride range in drinking water

Source of information: 1) UNICEF State of Art Report, 1999
2) IR & RDF data bank
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Changing temperatures




Natural killers Heat hot spots*
Despite being one of the top three killers in the country, heat

Waves are not considered a natural calamity by the government
5,607

Deaths according to causes (2000-2014) (Punjab, Haryana, Delh,

Uttar Pradesh, Rajasthan,
Madhya Pradesh, Gujarat

3,931
(Bihar, Jharkhand,
West Bengal and

/A Odisha)

a and Maharashtra)
¥y )]
. @ o
< e N )
— a ~N -
- - 0 =z
(%3]
S R
- < E 2,277
. . land (Andhra Pradesh
¥R ' : ‘ ‘ Eeay ‘ and Telangana)
Lightening Earthquake Heat  Flood  Cold&  Landslide Cyclone/ Avalanche
stroke Exposure Tornado *Map shows cumulative heat
stroke deaths during 2000-2014,
Only states with an average of
more than 20 deaths per year
have been considered

Source: National Crime Records Bureau, Ministry of Home Affairs and Ministry of Statistics and Programme Implementation
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Kidney disease

Risk factors for CIN: Multi factorial
* Analgesic abuse
 Ground water contamination with trace elements

* Dehydration — Hot Climate / Less water intake



Conclusion

CKDu / CKDnT :

Kidney disease unknown etiology
Kidney disease of non Traditional causes

? Silica + Analgesic use
+ Dehydration + Heat stress






4 Clinical Journal of the American Society of Nephrology

Heat Stress
Water Shortage
Overexertion
Sweat
Low Grade | Hyperosmolarity Hyperthermia Extracellular
Rhabdomyolysis Volume Depletion
Nucleotide Release Vasopressin Release Vasopressin Release ;‘;‘; BlmpreTsé:L%d 3
Uric acid Generation Aldose Reductase Activation ~ Rhabdomyolysis B ™ = etna - ‘:‘”
Lactic Acid Production Endogenous Fructose Release  Reduced Renal Blood Flow | enin Anglotensin Activation
Urinary Acidification

Fructokinase Stimulation

Vasopressin Effects on the Kidney Tubule
Fructose Metabolism in Proximal Tubule with Oxidants and Chemokine Release
Uricosuria and Urate Crystal formation in Urine
Hypokalemia mediated Ischemic Injury to the Kidney
Renal Ischemia

AKI - Infection related Repeated Acuts Midney ATy NSAIDs

Chronic Interstitial
Fibrosis

Figure 2. | Mechanism for heat stress nephropathy. Repeated heat stress and water shortage, especially when coupled with overexertion, can
lead to several pathophysiologic processes, including low grade or overt rhabdomyolysis, hyperosmolarity, hyperthermia, and extracellular
volume depletion. These processes can result in several mechanisms that can lead to AKI, including the acute effects of vasopressin on renal
tubules, endogenous fructose metabolism in the proximal tubule via the fructokinase system, the development of uricosuria and urate crystal
formation, hypokalemia-induced renal vasoconstriction and injury, and a generalized reduction in renal blood flow that may also cause is-
chemic damage. Repeated AKI, in turn, may lead to chronic tubulointerstitial disease.



Heart Attack

Heally musals AKI - Infections ; Heat stress ; NSAIDS

KIDNEY IS
UNDER ATTACK

Dying muscle
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(Inverted Pyramid)




All are hereby ordered to

Be Happy,
Be Healthy,
See Good;

May you have no soxrow.

T T I T A7 FTHAT: |
A ETIOT 7977 AT F T a A= |

sarvé bhavantu sukhinah , sarvé santu niramaydl |
sarvé bhadrani pashyantu , ma kashchid_duhkha-bhaga-bhavet ||




Thank you



