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Chronic Kidney Disease Fact Sheet

Chronic Kidney Disease: What Is It?

Chronic kidney disease (CKD) is a slow progressive loss of kidney function because of structural or functional abnormalities
for longer than 3 months or glomerular filtration rate (GFR) < 60mL/min/1.73? for less than 3 months irrespective of pres-
ence or absence of kidney damage (Vaidya & Aeddula, 2021). The Centers for Disease Control and Prevention (CDC)
states 37 million people in the United States have CKD (CDC, 2021). Individuals diagnosed with CKD should be assigned
a stage of disease based on level of kidney function, regardless of diagnosis, which are determined by GFR. Most patients
with CKD are in stages 1 and 2, and not all patients progress to stage 5 (see Table 1). Common causes of CKD in the
United States are diabetes mellitus and hypertension (National Institute of Diabetes and Digestive and Kidney Diseases,
2016). Advanced CKD can cause dangerous levels of fluid, electrolytes, and wastes to build up in the body. Kidney failure
treated with dialysis, or a kidney transplant is called end-stage kidney disease (ESKD) (CDC, n.d.).

Table 1.
Stages of Chronic Kidney Disease

GFR
Description (ml/min/1.73m?)
1 Kidney damage with normal or 1 GFR > 90
2 Kidney damage with mild | GFR 60-89
3 Moderate | GFR 30-59
4 Severe | GFR 15-29
5 Kidney Failure <15 (or dialysis)

(International Society of Nephrology, 2013)

Risk Factors for Chronic Kidney Disease

Diabetes mellitus.

Hypertension.

Cardiovascular disease.

Hyperlipidemia.

Obesity.

Older age.

Family history of kidney disease.

Low socioeconomic status.

Ethnicity: African American, American Indian,

Hispanic, Asian, or Pacific Islander.

® Frequent use of medications which can damage the
kidneys.

e Genetic conditions of the kidney and urinary tract

(Kazancioglu, 2013).

Etiology from a Variety of Diseases, Including
but not Limited to:

Diabetes mellitus.
Vascular disease.
Heredity disease.
Hypertension.
Obstructive disease.
Chronic pyelonephritis.
Glomerular disease.

Screening

Approximately nine out of 10 people with stage 3 CKD do
not know they have the disease (CDC, 2021). Therefore, it
is important for individuals with the following conditions to
be screened:

e Diabetes mellitus.
Hypertension.
Cardiovascular disease.
Metabolic syndrome.
Family history of kidney disease.

Annual testing to assess albumin excretion in type 1 dia-
betes mellitus with a diabetes mellitus duration of longer
than 5 years, and in all individuals with type 2 diabetes mel-
litus starting at diagnosis (Faselis et al., 2020).

Serum creatinine should be measured annually in all adults
with diabetes mellitus regardless of the degree of urine
albumin excretion. Serum creatinine should be used to
estimate GFR and stage of CKD (American Diabetes
Association, 2022).
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CKD Signs and Symptoms According to Stages

Signs, symptoms, and lab abnormalities vary based on the level of kidney dysfunction (see Table 2).

Table 2.
CKD Signs And Symptoms According To Stages

Stage |
1 Normal or 1 GFR

imaging tests, etc.)
May have normal BP

No symptoms
GFR 60 to 89 mL/min/1.73m?

Signs and Symptoms

Structural or functional abnormality of kidney based on markers of kidney disease (e.g., proteinuria, abnormalities of

No serum lab abnormalities; there may be abnormalities in the composition of urine or imaging tests

2 Generally asymptomatic
Hypertension usually develops at this stage
Serum lab abnormalities are not present

3 GFR 30 to 59 mL/min/1.73m?

parathyroid hormone levels
Usually asymptomatic
Hypertension usually present

Serum lab abnormalities may be present indicating anemia, bone disease, and disorders of calcium, phosphorus, and

4 GFR 15 to 29 mL/min/1.73m?

Hypertension
Dyslipidemia

Serum lab abnormalities as above including metabolic acidosis
Mild symptoms such as fatigue, anorexia, edema, impaired memory

5 GFR <15 ml/min/1.73m?
Serum lab abnormalities as above

Hypertension

Dyslipidemia

More symptomatic due to uremia: malaise, weight loss/gain, neuropathy, trouble sleeping, anorexia, nausea, vomiting,
taste changes, edema, muscle cramping, cognitive decline

Malnutrition due to anorexia or decreased protein intake and/or increasing proteinuria

Labs and Imaging Tests

Urine: Proteinuria can occur when there is damage to the
kidney. The excretion of albumin is a sensitive marker for
CKD due to diabetes mellitus, glomerular disease, or hyper-
tension (Kidney Disease: Improving Global Outcomes,
2021).

Serum creatinine: Creatinine is a waste product which
comes from muscle activity. Serum creatinine alone is not
an accurate indicator for kidney dysfunction. Creatinine is
used to estimate GFR (Kidney Disease: Improving Global
Qutcomes, 2021).

GFR: Identifies CKD stages and is used as a monitor of kid-
ney function. GFR is a more sensitive measure to estimate
kidney dysfunction. It can be estimated by obtaining a 24-
hour creatinine clearance or by use of one of the formulas
which have been developed to estimate the GFR using dif-
ferent variables (Kidney Disease: Improving Global
Outcomes, 2021)

Hemoglobin: A protein in the red blood cells which carries
oxygen from the lungs to the rest of the body. Hemoglobin
measurement is the golden standard for assessment of the
severity of anemia (International Society of Nephrology,
2012).

Transferrin saturation (TSAT): Measures the availability
of iron. TSAT less than 20% indicate iron deficiency, while
TSAT greater than 50% suggests iron overload
(International Society of Nephrology, 2012).

Ultrasound: Shows kidneys and urinary tract; can identify
stones, tumors, or structural problems.

Kidney biopsy: A small piece of kidney tissue is removed
and looked at under a microscope to determine the exact
cause of kidney dysfunction.

Intravenous pyelography (IVP): X-ray exam used to look
at the kidneys and ureters. May be used to identify kidney
asymmetry or abnormalities within the kidney, such as
stones, tumors, or scars.

Computerized tomography (CT scan): The golden stan-
dard for detecting kidney stones but may also reveal kidney
artery stenosis in addition to obstructions and tumors.
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Treatment

1.

Initial treatment is aimed at treating the primary dis-
ease. For example, if the primary disease is diabetes
mellitus, then strict glycemic control is very important.
Hypertension management to optimally control blood
pressure; recommended goal is 130/80 (Romagnani
et al., 2017).

Cessation of medications which are damaging to the
kidneys, such as NSAIDs (Bindu et al., 2020).
Reduction of proteinuria with appropriate medications,
such as ace inhibitors or angiotensin receptor blockers
(Cheung et al., 2021).

Monitor for signs and symptoms of anemia, metabolic
bone disease, and disorders of calcium, phosphorus,
and parathyroid gland function, such as secondary
hyperparathyroidism. Abnormalities should be treated
with appropriate medications and/or dietary measures.
Early referral to a nephrologist at stage 3 or 4 is impor-
tant so treatments focusing on preventing the progres-
sion of CKD are initiated (Vassalotti et al., 2016). In
addition, the individual should receive guidance in
developing self-management strategies which pro-
mote health as well as treatment of complications and
co-morbid conditions. It is important in stage 4 to
begin timely discussions of kidney replacement thera-
py, such as hemodialysis, peritoneal dialysis, or trans-
plantation, to enable the person to make an informed
decision and initiate planning and implementation for
appropriate access if indicated. Ongoing education
about vein preservation of both peripheral and central
vessels should be stressed, especially if hemodialysis
is the choice.

Individuals diagnosed with CKD have an increased risk
of death from cardiovascular disease. It is important to
assess the risk factors for cardiovascular disease and
implement appropriate interventions.

Adults with CKD at risk for atherosclerotic events
should be offered treatment with antiplatelet agents
unless there is an increased bleeding risk which needs
to be balanced against the possible cardiovascular
benefits.

It is important to monitor patients’ nutritional health.
Nutritional needs for patients with CKD often change
based on the decline of kidney function. Tests can be
done to monitor their nutritional health. It is important
they are getting the right amount of protein and calo-
ries to maintain a healthy body weight. Their healthcare
provider may refer them to a registered kidney dietician
who will help them plan their meals, select the right
foods and amounts, and assist in making changes in
their diet based on their nutritional health and kidney
function.

9. Lifestyle changes, such as weight reduction, exercise
programs, avoiding salt intake, and cessation of smok-
ing, should be included in the plan of care.

10. Individuals with CKD should undertake physical activity
compatible with cardiovascular health and tolerance
(@iming for at least 30 minutes five times per week),
achieve a healthy weight (BMI 20 to 25) (Kidney
Disease: Improving Global Outcomes, 2021).

11. The World Health Organization (WHQO) recommends a
reduction in salt to improve blood pressure. Lower
intake to less than two grams per day of sodium.

12. Smoking cessation is of upmost importance in individ-
uals with diabetes mellitus and CKD, as smoking
increase kidney damage in those with diabetes.

Common Medications Used
in CKD Treatment

Erythropoietic stimulating agents (ESA): Promotes red
blood cell production by the bone marrow; can be given as
a subcutaneous or intravenous injection. ESA treatment is
normally started when the hemoglobin level is less than
10g/dL. There are currently three ESAs: epoetin alfa, epo-
etin beta, and darbepoetin (Kidney Disease: Improving
Global Outcomes, 2021).

Iron preparations: Treats iron deficiency anemia. May be
given orally but often has poor response due to decreased
absorption; then it can be given intravenously. Iron should
be started when serum TSAT < 20% or ferritin < 100ng/mL
(Kidney Disease: Improving Global Outcomes, 2021).

Phosphate binders: Decrease the level of phosphorus in
the body by binding with phosphorous from food before it
is absorbed into the blood stream. They are to be taken
with food and depending on the product, can be taken at
the beginning or the end of the meal (Ketteler et al., 2017).

Vitamin D preparations: Treats and may prevent pro-
gression of metabolic bone disease and secondary hyper-
parathyroidism. Vitamin D supplementation prescribed in
the form of cholecalciferol or ergocalciferol to correct
25(0OH) D deficiency/insufficiency (Ketteler et al., 2017).

Calcimimetics: Mimics the action of calcium on the calci-
um sensing receptors in the body. Calcimemetics are used
to treat secondary hyperparathyroidism in patients on dial-
ysis. May be associated with hypocalcemia.

Antihypertensives: Treats hypertension but can be used
to treat proteinuria with or without hypertension and car-
diomyopathy without hypertension (Khalil & Zeltser, 2022).

Vitamin preparations: Patients with CKD should not take
over the counter vitamins; there are several specific vita-
mins for individuals with CKD.




It is important to remember medication doses may need to
be adjusted as kidney disease progresses. All medications,
including over the counter medications and herbal supple-
ments, should be reported to the patient’s provider.
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