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Emergence of non-communicable diseases: All 
over the world, non-communicable diseases 
are replacing communicable diseases as the 
major drivers of mortality and morbidity.

Diabetes is a major non-communicable disease 
that is imposing significant health burdens in 
both developing and developed countries. 

Diabetes is a major cause for end stage renal 
disease, kidney failure, diabetic retinopathy, 
cardiovascular disorders etc. 



Some Relevant Statistics:

Global age-standardized diabetes prevalence 
increased from 4.3% in 1980 to 9% in 2014 in men, 
and from 5% to 7.9% in women. 

The number of adults with diabetes in the world 
increased from 108 million in 1980 to 422 million in 
2014. 

Half of adults with diabetes (over 212 million) in 
2014 lived in just five countries: China, India, the 
USA, Brazil, and Indonesia

Source: The Lancet, http://dx.doi.org/10.1016/S0140-6736(16)00618-8



Diabetes is estimated to affect more than 69 million 
Indians or, about  8% of the adult population in 
India. An estimated 36 million remain undiagnosed.  

The average age on onset of diabetes in India 
estimated to be 42.5 years. 

Nearly 1 million Indians are estimated to lose their 
lives due to diabetes related complications every 
year.

India is projected to be home to 109 million 
individuals with diabetes by 2035. This represents 
about 76% increase in 20 years. 

Source: http://www.idf.org/membership/sea/india Accessed 11/23/2016



Some back-of-the-envelop projections for India

Assuming about 35% cases remain undiagnosed, 
about 166 million people in India will be suffering 
from Diabetes by 2035. 

Of the total number of diabetic patients (166 
million), India is estimated to have about 57 million 
undiagnosed cases of diabetes by 2035. 

Assumption: The current rates of diagnosis 
continues and current projections hold for next 20 
years.  



Incidence of Diabetes Mellitus in Major 
Indian Cities

Kolkata: 11.7%
New Delhi: 11.6%
Mumbai: 9.3%
Chennai: 13.5%
Hyderabad: 16.6%
Bengaluru: 12.4%

Source: Kaveeshwar SA, Cornwall J. The current state of diabetes mellitus in 
India. AMJ 2014, 7, 1, 45-48. http//dx.doi.org/10.4066/AMJ.2014.1979



These diabetes statistics are worrying because 
diabetes is a major driver that leads to Chronic 
Kidney Disease (CKD) and End Stage Renal 
Disease (ESRD). 

Other causes of CKD/ESRD include hypertension, 
polycystic kidney disease, pyelonephritis, 
glomerulonephritis, congenital kidney problems, 
narrowed or blocked renal artery, long-term use of 
medicines (nonsteroidal anti-inflammatory drugs 
(NSAIDs), such as celecoxib and ibuprofen, and 
certain antibiotics) that can damage the kidneys. 

Source: http://www.webmd.com/a-to-z-guides/tc/chronic-kidney-disease-cause Accessed 11/23/2016 



Nearly 10% of 1.3 Billion Indian population 
suffer from Chronic Kidney Disease (CKD)

About 15% of urban Indian population suffers 
from CKD. That number rises to 50% in some 
cities. 

Demand (CKD/ESRD treatment including 
dialysis) is growing at a rate of about 31% in 
India (compared to about 6% in USA and 8% 
in the rest of the world.)

Source: http://www.pacificbridgemedical.com/publication/high-rates-of-chronic-kidney-
disease-lead-to-medtech-opportunities-in-india/ Accessed 11/23/2016



“Diabetes is the primary cause of CKD in India. 
The condition accounts for 30 percent of all 
CKD cases, as opposed to high blood pressure, 
which accounts for 20 percent of all cases. India 
is home to more than 60 million diabetics. 
Should current rates hold, the number of 
diabetics in India will more than double by 
2040.  According to doctors, about one third of 
these patients will go on to develop CKD.”

Source: http://www.pacificbridgemedical.com/publication/high-rates-of-chronic-kidney-
disease-lead-to-medtech-opportunities-in-india/ Accessed 11/23/2016



“It is estimated that about 200,000 new patients 
develop end-stage kidney failure every year in 
India. Even though about 70-80% of them 
actually start dialysis, resource limitations 
force about two-thirds of the starters to 
withdraw and be condemned to death. Most of 
these patients are young, in the prime of their 
lives - family breadwinners or homemakers. ”

Source: http://health.economictimes.indiatimes.com/health-files/dialysis-in-india-today-and-
tomorrow/1233 Accessed 11/23/2016



A Cautionary Tale

Health data collection in India is still in its infancy. 

Wide variations exist from one study to another. 

Reliability of the studies are hard to establish given 
the absence of primary data against which 
benchmarking could be done. 

Very narrow penetration of the insurance sector and 
large gaps in healthcare access make institutional 
data collection a very challenging task.  



Some tentative (back of the envelop) calculations

If 1/3rd of the Diabetic Patients have CKD then (given 
a diabetic population of 69 million) India may have 
about 23 million diabetic patients with CKD in India.

Given diabetes contributes about 30% of the CKD 
cases, India may have about 76 million CKD patients.  

Given the poverty rates, inadequate access to care, 
lack of awareness etc., even a 5% of the CKD patients 
needing dialysis translates into about 4 million 
(potential dialysis eligible) patients in India. 



Projection of the Demand Side Through 2035

If 1/3rd of the Diabetic Patients have CKD then (given 
a diabetic population of 166 million) India may have 
about 55 million diabetic patients with CKD in India.

Given diabetes contributes about 30% of the CKD 
cases, India may have about 183 million CKD 
patients.  

Given the poverty rates, inadequate access to care, 
lack of awareness etc., even a 5% of the CKD patients 
needing dialysis translates into about 9 million 
(potential dialysis eligible) patients in India. 



Summary of the Demand Side Through 2035

All numbers are expressed in millions of people. 

Categories 2016 2035

Diabetic Patients 69 166
CKD/ESRD Patients 76 183
Dialysis Patients 4 9

Note: 
1. Reliable Margin of Errors of the projections are 
difficult to derive given the acute shortage of data. 



Even More Caution: 

“One is not sure of the underlying cause for CKDu (‘CKD of 
unknown etiology-CKDu’), though suspected agents are 
cadmium, fluoride, arsenic, pesticides, etc. Renal histology in 
these cases shows chronic tubule-interstitial nephritis.”

“…. reported an age-adjusted incidence of end-stage kidney 
disease (ESKD) as 229/million population. This is more than 
double of what has been believed (100/million) over a long 
time. ”

Source: Varma, P.P., Prevalence of chronic kidney disease in 
India - Where are we heading? Indian Journal of Nephrology. 
2015; 25(3): 133-135.



Threading everything together…

CKD and ESRD are becoming monumental challenges in 
India. 

Extraordinarily large population of diabetic patients can lead 
to very significant increase in CKD and ESRD population in 
short, medium, and long term. 

Although diabetes is a major contributor to CKD/ESRD, many 
other medical and environmental factors also significantly 
contribute to explosion of CKD/ESRD cases in India. 

Most of the current estimates of CKD/ESRD are quite 
conservative at best. The real numbers may be much worse 
than what is commonly believed.    



Recently Reported Dialysis Supply Situations

Categories Centers Machines
North 229 1106
South 306 1453
East 108 430
West 175 1000

Source: Khanna, U., The Economics of Dialysis in 
India. Indian Journal of Nephrology. 2009; 19(1): 1-4. 
doi:10.4103/0971-4065.50671.



Recently Reported Dialysis Supply Situations

Categories Dialysis/Month Cost/Session
North 50,560 1250
South 85,440 1100
East 27,050 1350
West 90,000 1000

Cost expressed in Rupees. 

Source: Khanna, U., The Economics of Dialysis in 
India. Indian Journal of Nephrology. 2009; 19(1): 1-4. 
doi:10.4103/0971-4065.50671.



Recently Reported Dialysis Supply Situations

Categories Dialysis/Month Cost/Session
Delhi 28,550 1600
Mumbai 40,000 750
Chennai 10,220 1200
Kolkata 20,000 1100

Cost expressed in Rupees. 

Source: Khanna, U., The Economics of Dialysis in 
India. Indian Journal of Nephrology. 2009; 19(1): 1-4. 
doi:10.4103/0971-4065.50671.



Differences in Diabetic vs. Non-Diabetic Costs for 
CKD/ESRD

“Diabetic patients with CKD prior to ESRD spend 
more per hospitalization than patients without any 
complications. [Median ₹ 12,664 vs. 3,214].” 

“The total median cost of CKD patients on 
hemodialysis was significantly higher than other 
CKD patients (INR 61,170 vs. 12,664).” 

Source: Satyavani, K, Kothandan, H, Jayaraman, M, Viswanathan, V. Direct costs associated 
with chronic kidney disease among type 2 diabetic patients in India. Indian Journal of 
Nephrology. 2014;24(3):141-147. doi:10.4103/0971-4065.132000.



Dialysis Affordability, Complications, and Death

“The service costs about 30,000 rupees ($570) a month 
for 12 visits….. Such costs are prohibitive in a nation 
where most people get by on less than $2 a day. More 
than 90 percent of the 230,000 people who develop 
chronic kidney failure each year in India die within 
months because of lack of treatment, according to a 
2009 study by the All India Institute of Medical 
Sciences and the Health Ministry.” 

Source: http://www.bloomberg.com/news/articles/2012-01-05/the-big-market-for-dialysis-in-
india. Accessed 11/23/2016

Comment: The US Dollar values may change with changes in exchange 
rates. 



An Analysis of the Demand-Supply Gap

Assumption 1: About 5000 machines in the country. 

Assumption 2: Each machine can perform 600 cycles 
per year (Adjusting for downtime and maintenance)

Assumption 3: An ESRD patient needs 3 dialysis each 
week. 

Assumption 4: Prevalence of ESRD is 200/million.   



An Analysis of the Demand-Supply Gap (Higher 
Side)

Observation 1: Approximate number of ESRD 
patients = 260,000

Observation 2: About 20,000 patients can be served 
given the current capacity. 

Observation 3: To serve the current demand, about 
67,600 machines are needed. 

Observation 4: About 93% of the demand may not be 
met by current capacity. 



An Analysis of the Demand-Supply Gap (Lower 
Side)

Observation 1: Approximate number of ESRD 
patients = 150,000

Observation 2: About 20,000 patients can be served 
given the current capacity. 

Observation 3: To serve the current demand, about 
39,000 machines are needed. 

Observation 4: About 87% of the demand may not be 
met by current capacity. 



Comments on the Demand-Supply Gap

Comment 1: Despite the acute supply shortage, 
extremely low ability to pay remains a major 
roadblock against capacity expansion. 

Comment 2: The supply shortfall may be quite 
conservative because non-ESRD but CKD population 
may need dialysis too. The real demand may be much 
larger than estimated. 

Comment 3: Large fixed cost and lack of consumer 
buying power reduces the likelihood of investment 
recovery.  



Looking Out for Solutions

In the immediate future, supply must be rapidly 
augmented or, hundreds of thousands of people 
would face debilitating outcomes or imminent death. 

In the medium term, focus must be concentrated on 
delaying the CKD cases from transitioning into 
dialysis cases. 

In the long term, demand/incidence/prevalence must 
be managed by education, awareness, lifestyle 
changes, early diagnosis and intervention.    



Water Treatment System For 
Dialysis

Rationale, Function, Water Testing and 
Documentation
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Introduction 

• HD patients are exposed to 25-30 times of water compared to 
normal individuals

• Increasing problems due to contaminants of dialysis water
• Contaminants enter the blood compartment of dialysate and 

accumulate in the body
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Introduction

• Water treatment for preparation of dialysate is probably the 
most overlooked area of renal replacement therapy (RRT) with 
dialysis

• Quality of water contributes very significantly in acute and 
long term morbidity and prognosis
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Exposure to Water and Contaminants

Average Population
• Drinks approximately 

14 L/week (2L/day)
• Able to excrete toxic 

substances in urine
• Contaminants 

selectively absorbed 
in GI tract, indirectly 
exposed to blood

Hemodialysis Patient
• Exposed to 

approximately 360 
L/week (120 
L/treatment)

• Kidneys unable to 
excrete toxic 
substances

• Contaminants directly 
exposed to blood via 
dialyzer membrane 51



Weekly Water Exposure
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Toxic effects of water contaminants in HD

Contaminant Possible effects
Aluminum Dialysis encephalopathy, renal bone disease
Calcium, Magnesium Hard water syndrome, hypertension, 

hypotension
Chloramine Hemolysis, anemia, methameglobinemia
Copper Nausea, headache, liver damage, fatal hemolysis

Fluoride Osteomalacia, osteoporosis
Sodium Hypertension, pulmonary edema, confusion, 

headache, seizures, coma
Microbial Pyrexia reactions, chills, fever, shock
Nitrate Methmeglobinemia, hypotension, nausea
High iron Hemosiderosis
Sulfate Nausea, vomiting, metabolic acidosis
Zinc Anemia, vomiting, fever
Aromatic hydrocarbons Potential chemical carcinogens
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Renal Bone Disease

Anteroposterior radiograph of the
fingers in a patient with chronic renal
failure reveals calcification of the
vasculature (arrows), as well as
resorption of the distal tufts
(arrowheads).

Hemosiderosis
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Osteomalacia and Osteoporosis
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Purification Processes

Process Contaminant
Carbon 
Adsorption

Chloramine, organics

Softener Calcium, Mg
Reverse osmosis Ionic contaminants, bacteria, 

endotoxin
Deionization Ionic contaminants
Ultrafiltration Bacteria, endotoxin
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Components of water treatment 
plant
1. Water supply
2. Back-flow preventer
3. Temperature 

blending valve
4. Booster pump
5. Sediment filter
6. Water softener & 

Brine tank

7. Carbon tanks
8. Reverse osmosis 

(RO) system
9. Water storage tank
10.Dionizer (optional)
11.Ultrafilters
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Components of water treatment 
plant
1. Water supply
2. Back-flow preventer
3. Temperature 

blending valve
4. Booster pump
5. Sediment filter
6. Water softener & 

Brine tank

7. Carbon tanks
8. Reverse osmosis 

(RO) system
9. Water storage tank
10.Dionizer (optional)
11.Ultrafilters
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Water supply

• There are 2 sources of municipal water: surface water and 
ground water

• Surface water is generally more contaminated with organisms 
and microbes, industrial wastes, fertilizers, and sewage.

• Ground water is generally lower in organic materials but 
contains higher inorganic ions such as iron, ca, mg and sulfate
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Surface Water

Ground Water
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Components of water treatment 
plant
1. Water supply
2. Back-flow 

preventer
3. Temperature 

blending valve
4. Booster pump
5. Sediment filter
6. Water softener & 

Brine tank

7. Carbon tanks
8. Reverse osmosis 

(RO) system
9. Water storage tank
10.Dionizer (optional)
11.Ultrafilters
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Back flow preventer: 
Inhibits flow back of treated water into
municipal water
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Components of water treatment 
plant
1. Water supply
2. Back-flow preventer
3. Temperature 

blending valve
4. Booster pump
5. Sediment filter
6. Water softener & 

Brine tank

7. Carbon tanks
8. Reverse osmosis 

(RO) system
9. Water storage tank
10.Dionizer (optional)
11.Ultrafilters
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Temperature Blending Valve
▪ Mixes hot and cold water to maintain a constant temperature of 

77 F or 25 C
▪ This prevents harm to patients  and damage to the RO (reverse 

osmosis ) membranes
▪ Water output will decrease as the temperature decreases
▪ A temperature gauge is placed downstream and is monitored
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Blending Valve 
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Components of water treatment 
plant
1. Water supply
2. Back-flow preventer
3. Temperature 

blending valve
4. Booster pump
5. Sediment filter
6. Water softener & 

Brine tank

7. Carbon tanks
8. Reverse osmosis 

(RO) system
9. Water storage tank
10.Dionizer (optional)
11.Ultrafilters
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Booster Pump

▪ Maintains a constant flow and pressure to the 
Pretreatment components and the RO

▪ Pressure gauges are placed before and after the pump 
and are monitored
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Components of water treatment 
plant
1. Water supply
2. Back-flow preventer
3. Temperature 

blending valve
4. Booster pump
5. Sediment filter
6. Water softener & 

Brine tank

7. Carbon tanks
8. Reverse osmosis 

(RO) system
9. Water storage tank
10.Dionizer (optional)
11.Ultrafilters
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Sediment Filters

▪ Filters  larger particles from the feedwater
▪ This protects the downstream pretreatment equipment and 

the RO
▪ This system is routinely backwashed at night by the use of 

an automatic timer and is connected to the RO with lockout 
protection

▪ Pre and post pressure gauges are used and monitored
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Sediment Filter
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Components of water treatment 
plant
1. Water supply
2. Back-flow preventer
3. Temperature 

blending valve
4. Booster pump
5. Sediment filter
6. Water softener & 

Brine tank

7. Carbon tanks
8. Reverse osmosis 

(RO) system
9. Water storage tank
10.Dionizer (optional)
11.Ultrafilters
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Water Softener

▪ Removes Calcium and Magnesium from the feedwater to 
prevent scaling on the Carbon filters and the RO

▪ An  ion exchange resin is used that attracts Calcium and 
Magnesium and releases a Sodium ion

▪ The softener is regenerated at night by an automatic timer 
and is connected to the RO with lockout protection

▪ Pre and post pressure gauges are used and monitored
▪ Water hardness testing is done and documented at the 

beginning and end of the treatment day
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Water Softener
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Components of water treatment 
plant
1. Water supply
2. Back-flow preventer
3. Temperature 

blending valve
4. Booster pump
5. Sediment filter
6. Water softener & 

Brine tank

7. Carbon tanks
8. Reverse osmosis 

(RO) system
9. Water storage tank
10.Dionizer (optional)
11.Ultrafilters
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Carbon Filters

▪ Removes chlorine, chloramines and organic compounds by 
the use of GAC (granular activated charcoal)

▪ Two tanks in series are used
▪ Feedwater must contact the carbon for a EBTC (empty bed 

contact time) of at least 10 minutes
▪ The carbon cannot be regenerated, but a flushing is done at 

night with an automatic timer
▪ Pre and post pressure gauges are used and monitored
▪ Chlorine and chloramine testing must done and documented 

before each patient treatment
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Carbon Filters
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Components of water treatment 
plant
1. Water supply
2. Back-flow preventer
3. Temperature 

blending valve
4. Booster pump
5. Sediment filter
6. Water softener & 

Brine tank

7. Carbon tanks
8. Reverse osmosis 

(RO) system
9. Water storage tank
10.Dionizer (optional)
11.Ultrafilters
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Reverse Osmosis System

▪ Purifies large volumes of relatively pure water at low 
cost

▪ Usually has a 5 micron filter that removes carbon fines 
and resin beads

▪ Water pump forces pretreated water at high pressure 
through  semi-permeable  membranes

▪ Efficiently removes > 95% of ions

▪ Removes bacteria but not endotoxins 

▪ Has alarm system to protect patient
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RO System
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RO Control Box
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RO Display Screen
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Components of water treatment 
plant
1. Water supply
2. Back-flow preventer
3. Temperature 

blending valve
4. Booster pump
5. Sediment filter
6. Water softener & 

Brine tank

7. Carbon tanks
8. Reverse osmosis 

(RO) system
9. Water storage tank
10.Dionizer (optional)
11.Ultrafilters
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RO Water Storage Tank

▪ Water storage tanks are used when a direct feed system 
isn’t feasible or recommended

▪ Must have a conical bottom, tight fitting lid and a 
hydrophobic 0.2 micron air filter

▪ The recirculating pumps run 24/7 to keep bacteria from 
forming on the walls of the tank and in the 

▪ The water flow velocity must be at least 3 feet per second 
(1.5 feet per second for direct feed)
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RO Water Storage
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Components of water treatment 
plant
1. Water supply
2. Back-flow preventer
3. Temperature 

blending valve
4. Booster pump
5. Sediment filter
6. Water softener & 

Brine tank

7. Carbon tanks
8. Reverse osmosis 

(RO) system
9. Water storage tank
10.Dionizer (optional)
11.Ultrafilters
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Deionizer 

▪ Deionization is generally used as a backup in case of RO 
failure

▪ Most systems use a dual bed (cation and anion) system of 
ion exchange resins

▪ Produces water purer than a RO but is very expensive
▪ Does not remove bacteria or endotoxins
▪ Must be regenerated offsite from vendors that deal with 

medical or food grade systems
▪ Resistivity must be continuously monitored to 1 megohm

with an audible and visual alarm in patient area and a 
product stop or divert
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DI Control Box and Resistivity Meter
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Components of water treatment 
plant
1. Water supply
2. Back-flow preventer
3. Temperature 

blending valve
4. Booster pump
5. Sediment filter
6. Water softener & 

Brine tank

7. Carbon tanks
8. Reverse osmosis 

(RO) system
9. Water storage tank
10.Dionizer (optional)
11.Ultrafilters
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Ultrafilters

▪ Used to remove bacteria and endotoxins from product 
water

▪ Required downstream from a DI system
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Ultrafilters
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Water Testing

▪ A test of 21 chemical contaminants performed at least once a year ,and when 
there are feed water changes. See AAMI standards for limits

▪ Performed monthly per AAMI standards
▪ Action Level > 50 CFU/mL
▪ Maximum Level 200 CFU/mL
LAL EPerformed monthly per AAMI standards
▪ Action Level > 1.0 EU/mL
▪ Maximum Level 2.0 EU/mL
An Action process must de developed to deal with the situation when limits for any 

water tests are exceeded
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Documentation

• Chemical Contaminants, Bacteria Colony 
Counts and LAL Endotoxin should be 
consolidated to allow for trend analysis and 
government audits

• A Water Treatment System Log should include 
but not limited to data from all pressure and 
temperature gauges, RO data screen, post 
softener hardness results, brine tank inspection 
and action, chloramine test results and any 
action, filter change, cultures performed, 
cleaning and/or disinfection completed on the 
water treatment system (see handouts) 92



Data from: Association
for the Advancement of 
Medical Instrumentation. 
Water for Hemodialysis 
and Related Therapies, 
ANSI/AAMI/ISO 
13959:2009, AAMI, 
Arlington, VA 2011.

UpToDate
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Conclusion 

• Water treatment is a generally neglected area of dialysis 
therapy

• Due to increased survival of dialysis patients, increased 
use of bicarbonate dialysate and high flux membranes, 
water treatment has become essential

• It is worthwhile achieving the goal of sterile, pyrogen 
free and chemically pure water for dialysis

• The above goal is achievable with a combination of 
various technologies available

• After designing and launching the appropriate system for 
HDU needs, it is essential to monitor the effluent water 
regularly
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QUESTIONS?
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• About 10% of India’s 1.3 Billion people suffer from Chronic Kidney Disease
(CKD). An average of 15% of urban Indian population suffers from CKD. That
number rises to 50% for several cities.

• Demand (CKD/ESRD treatment including dialysis) is growing at a rate of
about 31% in India (compared to about 6% in the USA and 8% in the rest of
the world.)

• About 30% of the CKD cases are estimated to be caused by diabetes and
about 20% by hypertension. India has over 70 Million diabetes patients, a
number that is estimated to at least double by 2040. It is estimated that a
third of the diabetes cases will develop CKD.

• About 200,000 patients develop ESRD in India per year of which 70%-80%
start dialysis treatment while about two-thirds of them are eventually
ceasing the treatment due to resource limitations leading to premature
death.

• India is projected to be home to 109 million individuals with diabetes by
2035. This represents about 76% increase in 20 years.

Context
Despite the acute supply shortage, extremely low ability to pay remains
a major roadblock against capacity expansion.

Penetration of health insurance remains very low.

The supply shortfall may be quite conservative because non-ESRD but
CKD population may need dialysis too. The real demand may be much
larger than estimated. Inability to provide early low intensity treatment
may accelerate the disease progression leading more demand for
intensive treatment.

Large fixed cost and lack of consumer buying power reduces the
likelihood of investment recovery.

Study Strategy & Challenges

About 87% to 93% of the demand for dialysis treatment may
not be currently met in India. These estimates may be
conservative.

It is estimated that about 40,000-68,000 additional dialysis
machines may be needed to serve India’s current demand.
These numbers may increase by 200%-300% by 2035 under
various scenarios.

Renal failure contributed towards 2·9% of all deaths in 2010–
13 among 15–69 year-olds in India. This level of contribution
of renal failure to all deaths represented an increase of 50%
from 2001–03.

India has about one-sixth of the global population but
contributes to about 19% of the Global Burden of Death.
There is an abundance of evidence that renal failure is
increasingly becoming a major contributing factor towards
overall death statistics in India.

Given the acute demand-supply imbalance (tremendously
high excess or unmet demand), a vast majority of Indian
patients with renal failure may be dying even without receiving
and renal replacement therapy.

Main Results
Kidney diseases and chronic renal insufficiency/failure have assumed
epidemic proportions in India. Given the acute shortage of reliable
data and extremely poor state of health related data collection in
India, the real magnitude of the epidemic may be grossly
underestimated in the available figures. Nevertheless, the magnitude
of the gap may be staggering and practically impossible to bridge in
short and medium run.

Given the dramatic growth of CKD/ESRD and given the fact the
CKD/ESRD patients in India are typically younger than the global
average, the economic cost of morbidity and early mortality may be
extremely large. Reliable estimates of economic costs of
CKD/ESRD/Dialysis in India remains largely unavailable. Additional
studies are urgently necessary to fill that gap.

Government’s recent measures to set up additional dialysis centers
and standardize care are steps in the right direction but may not be
adequate enough to bridge the current demand-supply gap. Bridging
the demand supply gap in the short to medium run may provide some
temporary relief to many but is unlikely to be successful in the long
term unless very strong preventive measures are implemented very
carefully to stem demand in the first place.

An urgent effort is needed to significantly improve data collection.
Results in this presentation are based on extremely sparse data as far
as the supply situation goes. Urgent efforts are needed to collect
reliable data to correctly estimate the supply of dialysis machines in
various regions of the country.

Policy Implications Possible Actions

This study is one of the first to harness a sparse and widely varying literature 
on the state of dialysis treatment to make meaningful estimates of demand-
supply imbalance in Indian dialysis care market. The sparseness of the existing 
studies and the estimated magnitude of the imbalance point to need for more 
in-depth studies involving population health and healthcare marketplace data 
in India.

Main Contributions2016 2035

Diabetic Patients 69 166

CKD/ESRD Patients 76 183

Potential Dialysis  
(Eligible) Patients 4 9

• Published studies, publicly available articles and reports are used to extract
economically meaningful numbers that can be used to draw quantifiable
data measuring the demand-supply imbalance in dialysis care in India.

• Standard projection methods are used to arrive at measures of long-term
(through 2035) prevalence in the country for diabetes, dialysis and CKD
cases. Published studies are used to estimate the lower and upper bounds
of CKD prevalence.

• Sparse evidences are scanned to estimate the number of dialysis centers
and machines in different parts of the country and their abilities to meet the
current demands.

• Reasonable assumptions are made to simulate the demand and supply of
dialysis treatment based on the upper and lower bounds of the CKD
estimates.

• Health care data collection in India is not quite developed. Data related to
prevalence of CKD, ESRD, facilities and employed professionals are
extremely difficult to get. Establishing statistical reliability of any meta
analysis is a very difficult task.

• Very narrow penetration of the insurance sector and large gaps in
healthcare access make institutional data collection a very challenging task.

• Reliability of the studies are hard to establish given the absence of primary
data against which benchmarking could be done.

• Wide variations exist from one study to another.

Why Does the Demand-Supply Imbalance Persist?

Table 1. Projecting the Demand Side 2016-2035 (Millions of People)
Looking Out for Solutions

In the immediate future, supply must be rapidly augmented or, hundreds of 
thousands of people would face debilitating outcomes or imminent death. 

In the medium term, focus must be concentrated on delaying the CKD cases 
from transitioning into dialysis cases. 

In the long term, demand/incidence/prevalence must be managed by 
education, awareness, lifestyle changes, early diagnosis and intervention. 

Formalizing the Current Gap

Number of Additional Machines Needed: 67000

Cost of providing free dialysis (Just Treatment): $3.3 Billion

Notes:

• The cost estimate is based on free dialysis care for about 300,000 patients at
about $570 per patient per month.

• This expenditure value is based on a 2009 study done by the All Indian
Institute of Medical Sciences. A 5% annualized increase in costs have been
factored in. Capital costs and depreciation are NOT included.
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