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INTRODUCTION — Chronic kidney disease (CKD, also called chronic renal failure or
chronic renal insufficiency) is defined in the following way:

A structural or functional kidney abnormality that persists for at least three
months, OR

A chronic and significant decrease in kidney function.

Some people with CKD have normal kidney function (the kidneys are able to filter
and excrete waste products in the urine) and do not have a reduction in kidney
function over time. In other people, CKD causes a reduction in the level of kidney
function, which often declines further over time. A number of conditions can cause
CKD, and determining the cause can help determine the optimal therapy to slow the
damage of CKD. However, some patients with CKD will eventually require dialysis or
kidney transplantation.

The management of the complications of CKD and the measures recommended to
prepare for dialysis or kidney transplantation (called renal replacement therapy) will
be reviewed here. Renal replacement therapy and hemodialysis are discussed in
detail separately. (See "Patient information: Renal replacement therapy" and see "Patient
information: Hemodialysis").

NORMAL KIDNEY FUNCTION — A brief overview of normal kidney function can help
in the understanding of CKD. The kidneys function to remove wastes and excess
water from the blood. These wastes and fluids are combined to form urine (show
figure 1). Many vital body functions are dependent upon the proper functioning of the
kidneys.

Kidneys receive blood through the renal arteries. The blood flows into filtering
units in the kidney called nephrons (show figure 2).



There are about a million nephrons in each kidney. Each nephron is composed
of a glomerulus and a tubule.

The glomerulus filters the blood, removing waste products from the blood
stream and sending the filtered material (the filtrate) to the tubule.

In the tubule, further adjustments are made in the filtrate, depending upon
the body's needs. For example, more fluid may be reabsorbed in the tubules,
decreasing the total amount of the filtrate. Chemicals may be reabsorbed to restore
chemical balances in the body.

When all the filtering is complete, the substance remaining in the tubule is
urine.

The urine is sent out of the kidney into a tube called the ureter, which leads
to the bladder, a muscular sac that holds the urine until it is ready to be excreted
from the body through the urethra (show figure 3).

In order for this filtering process to occur properly, the blood pressure and blood flow
must be adequate. If the arteries leading to the kidney are diseased, the filtering
process will be affected. The nephrons, including the glomeruli and the tubules, must
be healthy, and the path from the nephron to the urethra must be clear of
obstructions.

When the kidney filters are working properly, the result is a proper balance of fluids
and chemicals in the body. If an imbalance occurs, many critical bodily functions can
be affected, possibly producing the signs and symptoms associated with kidney
disease (see "Signs and symptoms" below).

In addition to their filtering function, the kidneys also secrete hormones that help to
regulate bodily functions. These functions include the blood pressure, production of
red blood cells, and maintenance of healthy bones.

CAUSES — A number of disorders can cause chronic kidney disease, including those
that affect the renal arteries (which deliver blood to the kidneys), the glomeruli, or
the tubules. A few examples of conditions that commonly cause CKD include:

Diabetes mellitus, which can lead to diabetic nephropathy (damage to the
nephrons as a result of diabetes)

Chronic glomerulonephritis (inflammation of the glomeruli, see "Patient
information: Overview of glomerular disease")

High blood pressure

Polycystic kidney disease (cysts in the kidneys, see "Patient information:
Polycystic kidney disease").

Some individuals are at increased risk for developing chronic kidney disease,
including people with diabetes, high blood pressure, a family history of kidney
disease, and members of some ethnic groups (show table 1).



SIGNS AND SYMPTOMS — The gradual decline in kidney function in patients does not
usually cause symptoms or signs until the level of kidney function is severely
impaired. The problem is often discovered when blood or urine tests, done for other
reasons, show one or more of the abnormalities discussed above.

With advanced kidney dysfunction, patients may develop edema (swelling of the
feet, ankles, or legs), high blood pressure, blood chemistry (electrolyte)
abnormalities, anemia (a decrease in red blood cells, which can cause fatigue and
other symptoms), and bone disease. (See "Patient information: Edema").

Uremia — Patients with the most severe levels of kidney failure have a group of
symptoms referred to as uremia. The signs and symptoms of uremia include loss of
appetite, nausea, vomiting, swelling around the heart, nerve problems, and changes
in mental status, including drowsiness, seizures, or coma.

EVALUATION AND DIAGNOSIS — A healthcare provider may use several tests to
diagnose the presence and extent of CKD and to determine if there is a treatable
underlying cause. These include the following:

Kidney function tests — The glomerular filtration rate (GFR) is equal to the sum of
the filtration rates in all of the functioning nephrons; thus, the estimated GFR gives
an approximate measure of the number of functioning nephrons.

An estimation of the GFR is used to monitor the severity of kidney impairment. GFR
cannot be measured directly, but can be estimated based upon other tests. The most
common methods to estimate the GFR in adults are the creatinine concentration in
the blood, the creatinine clearance rate, and equations based on the blood creatinine
level. Although the blood urea nitrogen (BUN) may also be used, it is generally less
useful than the creatinine concentration.

A reduction in GFR implies progression of the underlying disease or the development
of another, occasionally reversible problem. An increase in GFR, on the other hand, is
indicative of improvement in renal function, whereas a stable GFR in patients with
CKD implies stable disease.

Urine tests — Analysis of the urine gives important information about kidney
function. The presence of albumin or protein in the urine (called albuminuria or
proteinuria) is a marker of kidney disease. Even small amounts of albumin in the
urine, called microalbuminuria, may be an early sign of CKD in some patients,
particularly those with diabetes and high blood pressure. (See "Patient information:
Protein in the urine (proteinuria)").

Examining urine sediment can help to identify underlying diseases that cause CKD.
The urine sediment may include elements that should be absent (or found in small
amounts) in a person with normal kidney function.



Radiology studies — Radiology studies are used to determine if there are any
obstructions (blockages) of the urinary tract, kidney stones, renal cysts or masses,
abnormalities of the kidney's blood vessels, and, in children and young adults,
vesicoureteral reflux (abnormal movement of urine from the bladder to the kidneys).

The first test that is recommended is usually ultrasound of the kidney. CT scan is
generally preferred for patients with a possible kidney stone. (See "Patient information:
Kidney stones").

Renal biopsy — Renal biopsy is recommended for selected patients with kidney
disease. It is most commonly performed when less invasive measures have not
determined the cause of CKD.

In a renal biopsy, a small piece of kidney tissue is removed and analyzed. The tissue
is usually removed with a small needle that is inserted in the back in the area near
the kidneys. Local anesthesia (numbing medicine) is given to prevent pain, and
overnight hospitalization is usually not required. The biopsy helps to identify
abnormalities in kidney tissue that may be the cause of renal failure. (See "Patient
information: Renal biopsy").

TREATMENT — The first step in the treatment of CKD is to determine the underlying
cause. Some causes are reversible, including use of medications that impair kidney
function, obstruction in the urinary tract, or decreased blood flow to the kidneys.
Treatment of reversible causes may stop the progression of CKD.

Progression in CKD may also be due to factors that are unrelated to the initial kidney
disease (see "General measures" below). It is vitally important for the patient and
physician to work together to try and slow the progression of the disease, and to
effectively manage the complications of CKD as they develop. This approach will help
ensure that the patient has the best possible quality of life in the face of a chronic
and progressive illness.

Research has shown that management of CKD is best done with the assistance of a
nephrologist, a doctor who specializes in kidney diseases. Early referral to a
nephrologist decreases the incidence of complications associated with CKD.

Long-term management of CKD includes:

General measures to slow the progression of the disease
Treatment of complications
Preparation for renal replacement therapy (dialysis or transplantation)

General measures — As mentioned above, some of the factors responsible for
progression of CKD have little to do with the underlying disease, but are instead
related to secondary factors that develop after the kidneys have been damaged.
Maintaining good blood pressure control is the most important goal for trying to slow
progression of CKD. Use of specific medications called angiotensin converting
enzyme (ACE) inhibitors or angiotensin receptor blockers (ARBs) reduce blood
pressure and levels of protein in the urine, and can slow the progression of CKD
better than other medications used to treat high blood pressure. The greatest benefit
of ACE inhibitors or ARBs results when these medications are started before



significant kidney damage occurs. Stopping smoking also may help to slow
progression of CKD.

Restricting protein in the diet may slow the progression of CKD, although it is not
clear if the benefits of protein restriction are worth the difficulty of sticking to a low
protein diet. Although a reduced protein diet may delay dialysis for several years, the
unappetizing nature of the diet is difficult for patients and their families. Patients
should speak to their healthcare provider about the benefits versus difficulties of
following a low protein diet.

Treatment of complications — Prompt and effective treatment of the many
complications of kidney disease reduces health risks and helps to preserve a person's
quality of life. These measures complement the general measures described above.

Hypertension — Hypertension, or high blood pressure, is present in 80 to 85 percent
of people with CKD. This is due to a number of factors, including changes in the
levels of blood pressure hormones secreted by the kidneys and the presence of extra
fluid in the blood vessels as the kidneys lose their ability to efficiently balance fluid
levels. Treatment begins with an ACE inhibitor (which also slows progression of the
disease, as noted above). Sometimes, a diuretic (water pill) or other medication is
added. Patients may be asked to monitor their blood pressure at home to ensure
that hypertension is well controlled. (See "Patient information: High blood pressure
treatment").

Volume overload — Patients with CKD often develop fluid overload, which can lead to
hypertension and edema (swelling, often around the feet or ankles, especially at the

end of the day). Treatment of volume overload often requires use of a diuretic (water
pill, which increase the excretion of urine) and a low salt (sodium) diet. Tips to lower
salt intake are available in figure 4 (show figure 4).

Anemia — Patients with CKD are at risk for anemia, or low red blood cell counts. This
is largely due to reduced production of a substance called erythropoietin by the
kidneys. Erythropoietin stimulates the body to make red blood cells, the critical
oxygen-carrying cells in the blood. When anemia occurs, oxygen delivery to the
tissues falls below normal, which can lead to fatigue and other complications.

Selected patients can be treated with drugs that stimulate red blood cell production.
These drugs can be injected into a vein or under the skin, and the patient or a family
member may be taught to give the injection at home. In some cases, iron
supplements are also prescribed.

High potassium (hyperkalemia) — Some patients with CKD develop a high blood
potassium level, which can interfere with normal cell function. This is frequently
treated with a diuretic. In some cases, a low dose of sodium polystyrene sulfonate
(SPS, Kayexalate®) can further reduce the potassium level. Measures to prevent
high potassium might also be recommended, including a low potassium diet and
avoiding medicines that raise potassium levels.

Acidosis — Patients with CKD can develop a condition known as acidosis, which
means that the blood is too acidic. Without treatment, acidosis can worsen other
complications of CKD, such as bone disease or loss of muscle mass in the body.
Treatment usually includes use of sodium bicarbonate.




High phosphate (hyperphosphatemia) — If the phosphate balance is disturbed by
CKD, bone regeneration (which occurs continuously during our lives) is adversely
affected. Early in the course of CKD, the body begins to retain phosphate. As the
disease progresses and GFR declines significantly, high blood phosphate levels can
develop. This is usually treated with medicines that bind dietary phosphate in the
gastrointestinal tract. Dietary phosphate restrictions are also recommended (show
table 2A-2B).

Bone disease — Progressive kidney dysfunction is associated with a number of
abnormalities that adversely affect bone. These include elevated phosphate and
parathyroid hormone levels and decreased calcium and vitamin D levels.

A person with CKD who develops bone disease or elevated phosphate is usually
treated with multiple medicines and supplements that attempt to correct some of
these abnormalities. (See "Patient information: Calcium and Vitamin D for bone health").

Hyperlipidemia — Abnormal fat metabolism is common in patients with kidney
disease. The most common problem is an abnormally elevated blood triglyceride
levels. High triglycerides have been associated with an increased risk of coronary
artery disease, which can lead to heart attack. The risk of death, particularly due to
cardiovascular disease, is much higher in people with CKD than the risk of eventually
needing dialysis or kidney transplantation. This is due in part to the number of
people with CKD who have other common cardiovascular risk factors, such as
hypertension, smoking, diabetes, and older age.

Treatments to reduce the risk of coronary artery disease are usually recommended,
including dietary changes, medications for high triglyceride and cholesterol levels,
smoking cessation, and tight blood glucose control in patients with diabetes. (See
"Patient information: High cholesterol and lipids (hyperlipidemia)" and see "Patient
information: Smoking cessation" and see "Patient information: Self-blood glucose
monitoring").

Malnutrition — Malnutrition is common in people with advanced CKD because of loss
of appetite and decreased food intake, decreased absorption of food from the
intestines, and acidosis (see "Acidosis" above). Dialysis patients who are malnourished
fare worse than their more well-nourished counterparts. The level of malnutrition can
be determined by measuring a patient's weight and the level of albumin in the blood;
low albumin levels are one sign of malnutrition.

Maintaining adequate nutrition is critically important, although this may be difficult
given the loss of appetite and the dietary restrictions on protein, phosphorous, salt,
and potassium that may be in place. Patients and their healthcare providers must
work closely with a dietitian to develop an individualized nutrition plan.

Bleeding — An increased risk of bleeding develops in patients with very advanced or
"end stage" CKD as a result of impaired platelet function. Platelets are a critical
component of the blood clotting mechanism. No treatment is needed in patients
without excessive bleeding. Medicines may be given to counter the platelet
dysfunction if there is excessive bleeding, or if the patient needs to undergo surgery
or an invasive medical procedure (eg, renal biopsy).



Sexual function — Men and women with advanced CKD often have significant
difficulties with sexual and reproductive function. Over 50 percent of men with end-
stage renal disease have difficulties with erection and decreased sex drive. Women
often have disturbances in the menstrual cycle and fertility, usually leading to a stop
in menstrual periods. Decreased sex drive may also occur in women. Patients should
discuss any changes in sexual function with their healthcare provider because
medications or other treatments may be effective. (See "Patient information: Sexual
problems in men" and see "Patient information: Sexual problems in women").

Pregnancy — The risk that pregnancy will worsen kidney function, or that decreased
kidney function will interfere with pregnancy depends upon a number of factors. A
woman with mild to moderate CKD who is considering becoming pregnant should
discuss the possible risks with her nephrologist and obstetrical provider before trying
to conceive.

Pregnancy is not recommended for women with end-stage kidney disease due to the
increased risk of miscarriage, premature delivery, worsened kidney function, and
preeclampsia. A woman who undergoes successful renal transplantation has a
reduced risk of these complications.

Preparing for renal replacement therapy — Some patients with CKD progressively
worsen over time and will eventually need renal replacement therapy. Renal
replacement therapy refers to treatments that replace normal kidney function. There
are three main types of renal replacement therapy: kidney transplant, hemodialysis,
and peritoneal dialysis.

An important component of treatment for patients with CKD is advance planning for
renal replacement therapy. Although kidney transplantation is the treatment of
choice in most cases, many patients must wait months or years for a kidney to
become available. Dialysis will therefore likely be needed, often for an extended
period. Nephrologists carefully track a patient's kidney function to estimate when
replacement therapy will be needed, and early treatments attempt to preserve
kidney function for as long as possible.

Kidney transplant — Kidney transplantation is the treatment of choice for end-stage
renal disease. A successful kidney transplant improves the quality of life and reduces
the risk of early death for most patients, when compared with maintenance dialysis.
Patients may receive a kidney donated from a living relative, a nonrelated living
person, or someone who has died (often called a deceased donor or cadaveric
donor). Usually, patients must wait for an organ to become available and therefore
require dialysis prior to transplantation. (See "Patient information: Renal replacement
therapy").

Hemodialysis — In hemodialysis, the patient's blood is passed through a dialysis
machine to remove waste and fluids. The patient's blood is connected to the dialysis
machine using a surgically constructed path called a vascular access, usually referred
to as an access. The access creates a way for blood to be removed from the body,
circulate through the dialysis machine, and then return to the body. Hemodialysis
can be done at a dialysis center or, in some cases, the patient's home. (See "Patient
information: Hemodialysis").




The construction of a venous access should be planned in advance of when dialysis
will be started. The ideal type of access (an AV fistula) requires several months to
heal or "mature" before it can be used. Thus, most nephrologists recommend that
patients see a surgeon for construction of a venous access approximately six months
before the patient is expected to need dialysis.

Peritoneal dialysis — In peritoneal dialysis, dialyzing fluid is placed into the abdomen
through a tube, or catheter. It remains in the abdomen for a time, during which
excess fluids and waste products are drawn from the bloodstream into the dialysate.
After a prescribed period, the dialysate is drained out and discarded. Peritoneal
dialysis is typically done by the patient or family member at home. (See "Patient
information: Renal replacement therapy").

A peritoneal dialysis catheter should be surgically placed at least 10 to 14 days
before being used. Advanced planning allows the patient and family time for training
in the use of dialysis equipment.

REFUSING RENAL REPLACEMENT THERAPY — In the United States, renal
replacement therapy is available to everyone who needs it. However, some patients
choose to refuse dialysis. Patients and families should discuss the risks and benefits
of long-term renal replacement therapy early and often. Most patients with no other
chronic illnesses are encouraged to pursue aggressive treatment of CKD because the
chance of achieving a high quality of life for an extended period is usually excellent.
However, in select cases, patients have compelling reasons for refusing treatment.
Patients should try to feel comfortable discussing their wishes with their family and
healthcare team with the goals of death with dignity and life with quality.

WHERE TO GET MORE INFORMATION — Your healthcare provider is the best source
of information for questions and concerns related to your medical problem. Because
no two patients are exactly alike and recommendations can vary from one person to
another, it is important to seek guidance from a provider who is familiar with your
individual situation.

This discussion will be updated as needed every four months on our web site
(www.patients.uptodate.com). Additional topics as well as selected discussions written
for healthcare professionals are also available for those who would like more detailed
information.

A number of web sites have information about medical problems and treatments,
although it can be difficult to know which sites are reputable. Information provided
by the National Institutes of Health, national medical societies and some other well-
established organizations are often reliable sources of information, although the
frequency with which they are updated is variable.

National Library of Medicine

(www.nlm.nih.gov/medlineplus/healthtopics.html)

National Institute of Diabetes and Digestive and Kidney Diseases

(www.niddk.nih.gov)




National Kidney Foundation

(800) 922-9010
(www.kidney.org)

United Network for Organ Sharing (UNOS)

(888) 894-6361
(www.unos.org)

American Kidney Fund

(www.akfinc.org/)

American Association of Kidney Patients

(www.aakp.org)
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Kidney anatomy patients

Anatomy of the kidney
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This figure shows the structure of a kidney. The outer portion (the cortex) contains
the glomeruli. The tubules are located in the cortex and medulla. The collecting
tubules form a large portion of the inner medulla (the papilla). Urine travels from the
collecting tubules into the caylces, and then to the renal pelvis, ureter, and bladder.

Nephron anatomy patients

Anatomy of the nephron
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This figure shows the structure of the nephron, which filters waste from the body's
blood supply. Each nephron is composed of a glomerulus and a tubule. The
glomerulus filters wastes and excess fluids, while the tubules modify the waste to
form urine.

Urinary tract anatomy

Urinary tract anatomy
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Urine is produced by the kidneys and passes into the urinary bladder. The urethra
carries urine from the bladder to the outside of the body.
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Table 40. Potential Risk Factors for Susceptibility
to and Initiation of Chronic Kidney Disease

Sociodemographic
Clinical Factors Factors
Diabetes Older age
Hypertension US ethnic minority status:

African American, American

Autoimmune diseases : Syl mice .
RN indian, Hispanic, Asian or
Systemic infections Pacific Islander

Urinary tract infections Exposure to certain chemical
Urinary stones and environmental conditions

Lower urinary tract obstruction Low income/education
Neoplasia

Family history of chronic
kidney diseases

Recovery from acute kidney
failure

Reduction in kidney mass
Exposure to certain drugs

Low birth waight _

Low sodium diet A

Low sodium diet



A low sodium diet is one that includes less than 2 grams (2000 milligrams) of sodium each day.
The main source of sodium in the diet is table salt, which is often added when foods are
processed, prepared, or just before eating. One teaspoon of salt contains about 2300 mg of
sodium,

Sodium also occurs naturally in some foods. To determine the amount of sodium that a food
contains, consult a reference book; one suggestion is Bobbie Mostyn's Pocket Guide to Low Salt
Foods. Many websites also provide nutrient data (ea, www.nutrition.gov). Low sodium cookbooks
are also available.

On food labels, the amount of sodium in food is listed on the nutrition label:

Nutrition Facts

Serving Size 1 Cup  (1489/5.302)
. |

Amaount Per Serving
Calories 100 Calones from Fat 0

% Daily Value®

Total Fat Og 0%
Sawrated Fat 0g 0%

Cholesterol Omg 0%

Sodium 280 mg 7%

Potassium 720mg 21%

Total Carbohydrate 269 9%
Dietary Fiber 3g 12% 1 serving (1 cup) contains 280 mg of sodium
Sugars 3g

Protein 4g

Vitamin A 0% « Vitamin C 45%
Calcium 2% « Iron 6%

Thiamin 8% « Riboflavin 2%
Miacin 8%  « Vitamin By 10%
Folate 6%  « Phosphonous 6%
Zing 2% = Magnesium &%
mﬂuﬁvmwmw:am

Decrease the amount of salt you eat gradually. Many peaple find that they do not miss salt after
a few weeks of eating less.
Suggestions to decrease sodium include the following:

= Do not add salt to food while cooking or before eating. Teach family members to taste food
before adding salt.

= Avoid eating at fast food restaurants. If this is not possible, choose restaurants that offer fruits or
vegetables without sauces or dressings. Ask that no salt be used to prepare food, when possible,

# Do not use salt substitutes unless a healthcare provider approves. Herb and spice combinations
that do not contain salt can be used to flavor foods.

= Water softeners remave calcium and add sodium to drinking water. Do not drink softened water,
When purchasing bottled water, check the label to ensure that it does not contain sodium,

# Look at labels for over the counter medications. &void products that contain sodium carbonate
and sodium bicarbonate. Sodium bicarbonate is baking soda.

= Look for food labels that say “no salt added”, "low salt”, or "low sodium”. Item that are labeled
low salt/sodium must have less than 140 mg of sodium per serving {(check the serving sizel)

Low sodium diet B

Low sodium diet (continued)



Foods to choose Foods to avoid

Breads:

Whole grain breads, English | Biscuits, prepared mixes (pancake, muffin,
muffins, bagels cornbread)

Cereals:

Cooked hot cereals (not Instant hot cereals, many boxed cold cereals
instant) such as oatmeal,
cream of wheat, rice, or
farina; puffed wheat; puffed
rice; shredded wheat

Crackers and snack foods:

All unsalted crackers and Salted crackers and snack items (chips, pretzels,
snack foods, unsalted popcorn), regular peanut butter, prepared
peanut butter, unsalted nuts | dips/spreads, salted nuts or seeds
or seeds

Pasta, rice and potatoes:

Any type of pasta; Macaroni and cheese mix; rice, noodle, or
potatoes; white or brown spaghetti mixes; canned spaghetti; frozen lasagna;
rice instant potatoes; seasoned potato mixes

Dried beans and peas:

Any dried beans or peas Beans or peas prepared with ham, bacon, salt
without seasoning pork, or bacon grease; all canned beans

Meats and alternatives:

Fresh or frozen beef, Salted, smoked, canned, spiced, and cured meat,
poultry, and fish; low poultry or fish; bacon; ham; sausage; lunch
sodium canned tuna and meats; hot dogs; breaded frozen meat, fish, or
salmon; eggs poultry; frozen dinners; pizza

Fruits and vegetables:

Any fresh, frozen, or canned | Regular canned vegetables and vegetable juices,
fruit, any fresh or frozen regular tomato sauce and tomato paste, olives,
vegetables without sauce, pickles, relishes, sauerkraut, frozen vegetables in
canned vegetables without butter or sauces, crystallized and glazed fruit,
salt, low salt tomato maraschino cherries, fruit dried with sodium sulfite




sauce/paste

Dairy products:

Milk, cream, sour cream,
non-dairy creamer, yogurt,
low-sodium cottage cheese,

low sodium cheese

Buttermilk, Dutch processed chocolate milk,
processed cheese slices and spreads, processed
cheese, cottage cheese, aged or natural cheese

Fats and oils:

Plant oils (olive, canola,
corn, peanut), unsalted
butter or margarine

Prepared salad dressings, bacon, salt pork, fat
back, salted butter or margarine

Soups:

Salt-free soups and low-
sodium bouillon cubes,
unsalted broth, homemade
soup without added salt

Regular canned or prepared soups, stews, broths,
or bouillon; packaged and frozen soups

Desserts:

Gelatin, sherbet, pudding,
ice cream, salt-free baked

goods, sugar, honey, jam,
jelly, marmalade, syrup

Packaged baked goods

Beverages:

Coffee, tea, soft drinks, fruit
flavored drinks, low salt
tomato juice, any fruit juice

Softened water; carbonated beverages with sodium
or salt added; regular tomato juice (V-8); ask
about alcoholic beverages

Condiments:

Fresh and dried herbs;
lemon juice; low-salt
mustard, vinegar, Tabasco
sauce; low- or no-salt
ketchup; seasoning blends
that do not contain salt

Table salt, lite salt, bouillon cubes, meat extract,
taco seasoning, Worcestershire sauce, tartar sauce,
ketchup, chili sauce, cooking sherry and wine,
onion salt, mustard, garlic salt, soy sauce, tamari,
meat flavoring or tenderizer, steak and barbecue
sauce, seasoned salt, monosodium glutamate
(MSG), Dutch processed cocoa




Phosphor content protein food A

Table 20. Phospheorus Content of Protein-Containing Foods

Protein mg P/
Food Comman Measure Phosphorus (mg) 1)) g protain
Beans, Legumes Tofu
Bgans, Kicney 1aup 251 15 16.7
Bzans, Lima 1 cup 208 15 138
Bizans, Nawy 1 ¢up 285 1§ 174
Beans, Black 1aup 24 15 16,1
Beans, Felied | cup 217 14 15.5
Saybeans, Beiled 1 eup 42 Er 14,5
Soybeans, Roasted 1 Gup fi2d &1 10.2
Sunfiower Seeds 1oz e G 537
Tahy, Fum 100 g 76 G 12.7
Taty, Soft 10049 52 4 13.0
Terhu, Liba 100 g &6 5 136
Cheesa/Chease Products
Cheasa, Chaddar 102 145 7 20.7
Cheess, Swiss 107 im 2 21.4
Coltage Cheese, Reg 1 cug T 28 10.6
Cottage Chaese, 1% 1.cug 151 14 10.8
Caoltage Chaess, 2% 1 cup 340 a1 11.0
Coltage Cheese, Nonfal 1 cup 151 25 1]
Cheesa, Craam 2Tb g 2 15.0
Combination Foods
Baan/Cheese Burrito, FF 2 small 18] 15 120
Breakfast Giscuit FF 1 eggicheese/bacon a5 163 me
Cheeseturgar, FF Single wicondimenls 310 282 11.0
Chickan Sandwich, FF 1 sandwich 305 204 13.8
Fried Sheimp, FF G to B small 344 L[5 18.2
Hel Fudge Sundas 1 smadl 25 54 405
Momingstar Breakiast
Fatry 1 patty 105 24 107
Papperen Pizza, 13l Froz Papperoni 220 18 139
Roast Beal Sandwich 1 gandwich 238 21.5 1.1
Sub Sandwich, FF 1 cold cuts 287 218 1312
Tazo, FF Largs 313 3 10.1
Dairy and Milk
Butiermilk 1cup 219 8 274
Cream Light 1 cup 192 7 24
Cream Sour 1Th pird 12 25.7
Cream, Half 2nd Half 1cup 230 7 328
Cream, Heawy 1cup 148 5 20.8
Milk, 2% 1cup P S 200
Milk, 1% 1 cup 235 & 294
Milk, Low-Sodium 1cup 209 & 26.1
Milk, Montal 1 cup 247 8 09
Milk, Whole 1 cup 2 & 384
Yougurt, Lowtal 40z 162 fi 2in
“Yogurt, Montal 4oz 177 g 285
Yaqut, Fag 4or 07 4 %8




Phosphor content protein food B

Table 20. Phosphorus Content of Protein-Containing Foods (cont'd)

Protein mg P/

Food Common Measure Phosphorus (mg) ig) g protein
Fish and Seafood

Crab, Blue 3oz 175 7 103

Crab, Dungeness $.0% 144 19 78

Haliout 3oz 214 23 83

Oysters, Fried Joz. 195 13 15.1

Salmon 3oz, 282 21 134

Shrimp oz 116 18 6.4
Meats/Poultry/Eqg

Beet Liver 3oz 392 23 17.0

Eeef, Top Sidoin 30z 203 25 &1

Chicken, breast 3oz 198 27 73

Chichen, thigh Aoz 148 22 6.7

Egg. Large 1 farge 85 & 14.3

Ham 3oz 239 19 128

Larnb Sirloin Chop Aoz 180 2 B.6

Pork Loin oz 145 2 B.G

Turkay doz 210 28 75

Weal Loin 3oz 183 s 86
Nuts/Mut Butter

Almonds 102, 132 G 238

Macadzamia 102 56 2 280

Pean.t Butter, Chunky 2Th 101 i 126

Peanut Butter, Smocth 2Th 118 8 14.5

Peanuis, Roasted 1oz 147 ] 184

Walnuts 1oz 48 4 245
Cther Sources of Phosphorus

Baer 1202 13 1 43.0

Chocolale, Mik 1 minialure 95 3 N7

Chocolate, Semi Sweet 10z ¥ 1 7o

Cofiee, Brewszd 1 oup 2.3 o

Cofies, Instant 1 8p. 4.5 o

Cala 120z 44 ]

Lemon Lirmea 120z 0 o

Lemonade 1eup 5 0.3 167

Root Baer 1202 0 Q

Tea, Brewed 1 cup 24 [

Abibreviatiams: FF, fast food, Th, lablespoon

Refarence: 5. Department of Agrculture, Agneutumsl Aesearch Sanvice. 2001, USDA Nuirient Databass for Sandad Releence,
Aedease 14, Mutnent Dals Laborstany Home Page, bt Twers naLisda. gowrictosdcomp

Cersidering all commen sources of protein, the average phosphons contert par gram of protzin is 1.8,

al dairy products, nues, beans, and seeds are eiminated, but meats anc tofy ane congidered, Te everage phosphorus coment per gram
al prolzin g 103,

Note: A common way o detarming a distany phospharus limit is b use an avaraga of W12 gy of paatein {multicly protein goeal fimas
1012 mg phosphanss). Thus, lor 2 T0 hg-indwicual requinng B4 g of prolein, the phosphorus range s 840-1,008 mg.



