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 The kidneys regulate the composition and volume of blood, 
remove metabolic wastes in the urine, and help control the 
acid/base balance in the body. They activate vitamin D 
needed for calcium absorption and produce erythropoietin 
needed for red-blood-cell synthesis. 

 CKD is typically a progressive disease.  

 It is defined as: Reduction of kidney function—defined as an 
estimated glomerular filtration rate (eGFR) < 60 
mL/min/1.73 m2 and/or 

 Evidence of kidney damage, including persistent 
albuminuria—defined as > 30 mg of urine albumin per gram 
of urine creatinine 

National Kidney Foundation, 2002 



CKD STAGES 



No symptoms!  

Silent Killer!  
 

 HTN may be the earliest sign of kidney dysfunction and appropriate 

HTN management reduces both cardiovascular and kidney 

outcomes. 



 More than half of the people with CKD have high blood pressure. 

 Hypertension increases the chance that kidney disease will get 

worse. 

 High blood pressure (BP) makes more likely heart disease to 

develop 

 Following treatment plan carefully and keeping BP under control 

can help prevent these complications. 

 Treatment for high BP and CKD includes following a healthy diet, 

exercising and taking medications.  

 BP should be controlled to less than 130/80 CKD 



 

UNITED STATES RENAL 

DATA SYSTEM 



 To improve cardiovascular 

care in people with CKD, 

Healthy People 2020 

objective (6a) aims to 

reduce the proportion of 

persons with CKD who 

have elevated blood 

pressure by 10%. The 

overall proportion of 

people with CKD and 

hypertension declined 

from 54.7% to 50.5% over 

the past decade, which is 

near the HP 2020 target 

of 49.3% or less.  



Wright JA, Semin Dial. 2010 Jul-Aug;23(4):415-21. 



 



 



 As eGFR declines, complications occur more commonly and 

are more severe. These may include: 

 Malnutrition 

 Metabolic acidosis due to reduced acid (hydrogen ion) 

excretion 

 Hyperkalemia 

 Mineral imbalance and bone disorder (calcium,phosphorus, 

and vitamin D) 

 Anemia due to impaired erythropoiesis and low iron stores 

 Cardiovascular disease (CVD) (dyslipidemia) 





 



 

 Limiting salt consumption in CKD patients, who receive 

angiotensin inhibitors 2, appears to decrease beyond blood 

pressure, albumin, and also total urinary albumin. 

 

 Unfortunately, there aren’t large randomized studies on the 

benefits of low sodium intakes, in CKD patients, and therefore 

the recommendations are based on the benefits for the general 

population.  

 

 

 

Clinical Practice Guideline for the Management of Blood Pressure 

in Chronic Kidney Disease, KDIGO 2012 



 

Slagman MC et al. Moderate dietary sodium restriction added to angiotensin converting 

enzyme inhibition compared with dual blockade in lowering proteinuria and blood 

pressure: randomised controlled trial. BMJ. 2011 Jul 26;343:d4366 

 



Slagman MC et al. Moderate dietary sodium restriction added to angiotensin converting 

enzyme inhibition compared with dual blockade in lowering proteinuria and blood 

pressure: randomised controlled trial. BMJ. 2011 Jul 26;343:d4366 

 





 The Registered Dietitian (RD) should recommend/prescribe a sodium 
intake of less than 2.4g (Stages One to Five), with adjustments based 
on the following: 

 Blood pressure 

 Medications 

 Kidney function 

 Hydration status 

 Acidosis 

 Glycemic control 

 Catabolism 

 Gastrointestinal issues, including vomiting, diarrhea and constipation. 

 Dietary and other therapeutic lifestyle modifications are recommended 
as part of a comprehensive strategy to reduce cardiovascular disease 
risk in adults with CKD. 

2015 Academy of Nutrition and Dietetics (A.N.D.), Evidence Analysis Library.  



 Dietary and other therapeutic lifestyle modifications are 

recommended as part of a comprehensive strategy to lower 

blood pressure and reduce CVD risk in CKD. 

o Dietary sodium intake of less than 2.4g per day (less than 100mmol 

per day) should be recommended in most adults with CKD and 

hypertension (A) 

o Other dietary recommendations for adults should be modified 

according to the stage of CKD (B) 

o Lifestyle modifications recommended for CVD risk reduction should be 

recommended as part of the treatment regimen (B) 

o Referral to an RD should be considered to help patients achieve 

dietary recommendations (C). 

2015 Academy of Nutrition and Dietetics (A.N.D.), Evidence Analysis Library 



 Encourage lifestyle modification in patients with CKD to lower BP 
and improve long-term cardiovascular and other outcomes 

 We recommend achieving or maintaining a healthy weight (BMI 
20 to 25). 

 We recommend lowering salt intake to <90 mmol (<2 g) per day 
of sodium (corresponding to 5 g of sodium chloride), unless 
contraindicated. 

 We recommend undertaking an exercise program compatible 
with cardiovascular health and tolerance, aiming for at least 30 
minutes 5 times per week. 

 We suggest limiting alcohol intake to no more than two standard 
drinks per day for men and no more than one standard drink per 
day for women. 

 

KDIGO Clinical Practice Guideline for the Management of Blood Pressure in 

Chronic Kidney Disease, Kidney International Supplements (2012) 



 There is some evidence showing limited patient knowledge about sodium content in 
food. 

 

 Although there is little known about the sodium knowledge of patients with kidney 
disease, less knowledge may be a contributing factor in this population 

 

 Providers may also be unclear regarding the amount of sodium in foods. 

 One study of providers showed their knowledge of the sodium content of common 
food items was no different than the knowledge of the general population 

 

 Patients commonly indicate that their health care provider (i.e. physician) counsels 
them to adhere to a low sodium diet, but usually does not offer the detailed advice 
needed to execute this important recommendation. 

 

 At a minimum, patients should be instructed to reduce intake of processed, canned, 
and “fast” foods. The natural sodium content of food is estimated at 10%, while 
more than 75% is added during the manufacturing of processed foods. 



 The CRIC Study is an ongoing multicenter, prospective, 

observational study of risk factors for progression of CKD 

and cardiovascular disease (CVD) 

 3939 men and women aged 21–74 years with estimated 

glomerular filtration rate (eGFR) 20–70 ml/min/1.73m2 

were recruited from June 2003 through December 2008 at 

seven US clinical centers. 

 Physical activity was measured 

 Diet was assessed using the Diet History Questionnaire 

 BMI was calculated 

 GFR was estimated annually 



 In this cohort of persons with mild-to-moderate CKD, 

adherence to components of a healthy lifestyle (regular 

physical activity, BMI 20–<25 kg/m2, nonsmoking, and 

“healthy diet”) was associated with reduced risk for adverse 

outcomes, including progression of CKD, atherosclerotic 

events and all-cause mortality.  

Am J Kidney Dis. 2015 March 



 Many conditions associated with CKD can impair salt 

excretion, including: 

  reduced renal mass,  

 sympathetic nervous system activation,  

 reninangiotensin-aldosterone imbalance,  

 altered sodium chloride handling in the distal nephron, 

 endothelial dysfunction,  

 or some combination of the earlier mentioned conditions. 

Adv Chronic Kidney Dis. 2015 March 



 Salt restriction 

o evidence supports a large component of salt sensitivity to HTN in 

patients with CKD 

o educating patients with CKD on a low salt diet is critical to achieving 

BP control 

o can enhance the effects of antihypertensive medications like 

angiotensin-converting enzyme inhibitors or angiotensin receptor 

blockers 

o augments the antiproteinuric effect of diuretics and renin-

angiotensin-aldosterone blocking drugs 

 Bedtime dosing of at least one antihypertensive medication 

improves BP control in patients with CKD 



 What Is Sodium? 

 

 Sodium is a part of salt. Sodium is found in many canned, packaged, and "fast" 
foods. It is also found in many condiments, seasonings, and meats.  

 

 Why Is Sodium Important for People with CKD? 

 

 One of the kidneys' important jobs is to filter sodium out of the body and into the 
urine. Damaged kidneys cannot filter as well as healthy kidneys can. This can cause 
sodium to stay in your body and make your blood pressure go up.  

 

 How Much Sodium Should I Eat Every Day? 

 

 Most people need to eat less sodium than they are eating. Aim for less than 2,300 
milligrams of sodium each day. Much of the sodium you eat does not come from a 
salt shaker. Sodium is added to the prepared foods you buy at the supermarket or at 
restaurants.  

 



 



1. 11% natural content of foods  

2. “Hidden“ sodium: 77% from processing of food -manufacturing and restaurants 

3. “Conscious“ sodium: 12% added at the table (5%) and in cooking (6%) 

J Am Coll Nutr 1991;10:383-93 

11%

12%

77%

Occurs Naturally in Foods

Added at the Table or in Cooking

Restaurant/Processed Food



 



Food Sodium 

(mg) 

Food Sodium (mg) 

Plain pasta         5 Pasta & sauce        800 

Cucumber         2 Dill Pickle       385 

Fresh salmon       56 Canned salmon       272 

Cheddar 

cheese 

    176 Processed 

cheese 

      407 

Coffee – cream 

& sugar 

      15 Cappuccino – 

from mix 

      250 



Menu Item Sodium 

(mg) 

Breakfast Egg Sandwich 840 

Chicken Caesar Salad 570 

12” Pepperoni Pizza 5960 

Deluxe Cheeseburger & Medium Fries 1910 

Fried Chicken Dinner 2280 



 Fresh or frozen fruits and vegetables 

 Rice, noodles 

 Cooked cereal without added salt 

 Fresh meat, poultry, seafood 

 Low-fat, low-sodium cheese 

 Unsalted nuts 

 Low- and reduced-sodium frozen dinners, peanut butter, 

homemade salad dressings 



 Bacon, corned beef, ham, hot dogs, luncheon meat, sausage 

 Bouillon, canned, and instant soups 

 Boxed mixes, like hamburger meals and pancake mix 

 Canned beans, chicken, fish and meat 

 Canned tomato products, including juice 

 Canned and pickled vegetables, vegetable juice 

 Cottage cheese 

 Frozen meals 

 Frozen vegetables with sauce 

 Olives, pickles, relish 

 Pretzels, chips, crackers, salted nuts 

 Salt and salt seasonings, like garlic salt 

 Seasoning mix and sauce packets 

 Soy sauce 

 Salad dressings, bottled sauces, marinades 

 Some ready-to-eat cereals, baked goods, breads 

 Ready-to-eat boxed meals and side dishes 

 





 







 Salt (sodium chloride) 

 Monosodium glutamate or MSG 

 Baking soda (sodium bicarbonate) 

 Baking powder 

 Sodium nitrate 

 Sodium sulfite 

 Sodium phosphate 

 Sodium alginate 

 Sodium benzoate 

 Sodium hydroxide 

 Sodium propionate  

 





 



 



 



 



 





 The shortest way to reach nutritional goals is to adopt 

Mediterranean food choices... 

• Maillot, Am J Clin  Nutr 2011 

 Med-diet, a high quality diet. Predimed trial, showed that a 

14-item Med-diet score, was positively related to overall 

micronutrient adequacy in elderly participants. 

 Med-diet is accosiated with BP reductions (PREDIMED) 

• Sanchez-Tainta, Eur J Nutr 2016 

 

 Still controversial results in patients with established CKD 

o RCT’s needed 

 




