
Basics of CKD 
Terms  Diagnosis  Management

Chronic Kidney Disease



• Review the prevalence of chronic kidney disease 
(CKD)

• Review how CKD develops
• Review populations at risk for CKD
• Review CKD diagnosis
• Identify the key areas of medical management
• Identify the goals of CKD management

Objectives
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Read slide



• Gradual impairment of 
kidney function

• Inability to properly 
excrete waste, water, 
electrolytes

• Usually this function loss is 
permanent

Chronic Kidney Disease Definition
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Presentation Notes
The definition and classification of chronic kidney disease (CKD) guidelines were introduced by the National Kidney Foundation (NKF) Kidney Disease Outcomes Quality Initiative (KDOQI) in 2002, and were subsequently adopted with minor modifications by the international guideline group Kidney Disease Improving Global Outcomes (KDIGO) in 2004 [1-3]. 
Why this matters?  These CKD guidelines shifted the concept of kidney disease from that of an uncommon life-threatening condition requiring care by nephrologists to that of a common condition with a range of severity meriting attention by general internists, and demanding strategies for prevention, early detection, and management [4,5]. The guidelines had a major effect on clinical practice, research, and public health, but also generated substantial controversy [6-11]. 
Chronic kidney disease is defined according to the presence or absence of kidney damage and level of kidney function—irrespective of the type of kidney disease (diagnosis). Among individuals with chronic kidney disease, the stages are defined based on the level of kidney function. Identifying the presence and stage of chronic kidney disease in an individual is not a substitute for accurate assessment of the cause of kidney disease, extent of kidney damage, level of kidney function, comorbid conditions, complications of decreased kidney function, or risks for loss of kidney function or cardiovascular disease in that patient. Defining stages of chronic kidney disease requires “categorization” of continuous measures of kidney function, and the “cut-off levels” between stages are inherently arbitrary. Nonetheless, staging of chronic kidney disease will facilitate application of clinical practice guidelines, clinical performance measures and quality improvement efforts to the evaluation, and management of chronic kidney disease.




• CKD can progress to 
ESRD or kidney 
failure

– Dangerous levels of 
fluid, electrolytes 
and waste build up 
in the body

• CKD is fatal without 
artificial filtering 
(dialysis) or a kidney 
transplant

Overview

• Kidneys are “filters” 
that remove waste 
and excess fluids from 
the blood - This waste 
is excreted as urine

• Kidneys filter a 
person’s total blood 
volume every 30 
minutes

• CKD Involves the 
gradual loss of 
kidney function

• In the early 
stages of CKD, 
there may be few 
signs or 
symptoms

Treatment for CKD focuses on slowing the 
progression of the kidney damage, usually by 
controlling the underlying cause of the 
damage.
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Presentation Notes
The treatment of ckd focuses on the slowing of the progression of the kidney damage.  This is usually don by controlling the underlying cause of the damage.  For instance, when there is chronic kidney disease or kidney impairment in a patient with diabetes and hypertension, the focus is on protecting the kidneys with the use of an ACE or ARB and managing the high blood pressure.



• 26 million American adults have CKD and millions 
more are at increased risk

• Center for Medicare and Medicaid Services (CMS) 
estimates that more than 10% of adults in the United 
States – more than 20 million people may have CKD 
of varying levels

• Your chances of having CKD increase with age; it 
increases after age 50 years and is most common 
among adults older than 70 years

Facts about CKD

Presenter
Presentation Notes
Note the number of adults in America that are diagnosed with CKD.  Even more compelling is the number that are at risk and or have not been identified.  



• Treating ESRD patients cost the U.S. >$40 billion in 
2009

CKD is costly
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Presentation Notes
Previously, we noted the incidence of CKD.  Note the cost of treating end-stage renal disease.  This is one reason to focus is on prevention and slowing the progression of CKD to ESRD.



• Prevention
• Early detection (prevent progression of the disease)
• Treatment to slow progression
• Management of secondary side effects of CKD
• Education/preparation for renal replacement therapy, if 

needed

Treatment goals
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Presentation Notes
Now lets focus on the goals of managing CKD.  This includes:  (read slide)



Signs and symptoms of CKD
• Persistent itching
• Muscle twitches and cramps
• High BP that’s difficult to 

control
• Nausea
• Vomiting
• Loss of appetite
• Change in urine output
• Fatigue
• Weakness
• Sleep problems
• Decreased mental sharpness
• Shortness of breath
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Presentation Notes
The signs and symptoms of CKD are often non-specific, meaning they can also be caused by other illnesses or diseases.  Listed here are a number of symptoms a patient may experience when they have CKD.  Because the symptoms are non-specific, It’s important to do blood tests to confirm CKD is present.



Diagnosis of diabetes Pacific Islander Family history of CKD

Diagnosis of HTN African-American 65 years or older

Hispanic or American 
Indian descent

High risk groups 
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Presentation Notes
Knowing which groups are at risk is important when screening and monitoring for CKD.  
Having a diagnosis of diabetes and or hypertension places a person at high risk for CKD.
Having a pacific islander, African-American and or Hispanic or American Indian descent places an individual at high risk for developing CKD.  
individuals with a family history of CKD and being of the age of 65 or older places an individual a risk of developing CKD.



• Diabetes
• Hypertension (HTN causes CKD, and CKD can cause 

HTN)

Most common causes of CKD
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Presentation Notes
The most common causes of CKD are diabetes and hypertension.  They are also the causes that with early detection and treatment are most treatable.



Polycystic 
Kidney Disease

Chronic Nonsteroidal 
Anti-inflammatory 
Drugs

Glomerulonephritis Obstructions of the 
Urinary Tract

Other causes
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Presentation Notes
Polycystic Kidney disease a genetic disorder causing cyst to develop in the kidney, which can damage the kidneys.
Nonsteroidals – extensive use and or using them above the recommendations can damage the kidneys
Glomerulonephritis – can be caused by genetics or from other causes that damage the kidneys,
Obstruction of the urinary tract – if untreated or managed, can cause damage to the kidneys.



It increases the risk of Coronary Artery Disease, ESRD 
and death

CKD Risk

Presenter
Presentation Notes
It is important to identify those at risk for developing CKD, and being aware of the risks a person with CKD has, which includes the risk for coronary artery disease, end-stage renal failure and even death.  This is why we focus on early detection and treatment.
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Terms and Definitions



• Persistent proteinuria (protein in the urine) means 
CKD is present

Proteinuria

Presenter
Presentation Notes
One way to detect CKD is completing a urinalysis to check for protein in the urine.  Protein in the urine may be an indicator of kidney impairment.



• Creatinine is a chemical waste product that’s 
produced through metabolism.  An increased level of 
creatinine in the blood gives an estimate of how 
poorly the kidneys are filtering the blood.

Serum creatinine

Presenter
Presentation Notes
The serum creatinine is a  blood test used to detect the presence of kidney disease.  An increased level of creatinine in the blood gives an estimate of how poorly the kidneys are filtering the blood.



• The amount of nitrogen in the blood produced from 
the waste product urea.  Urea is made when protein 
is broken down and passed out of the body in urine.  
Elevated BUN can indicate the presence of kidney 
disease.

Blood Urea Nitrogen (BUN)

Presenter
Presentation Notes
The BUN or blood urea nitrogen is measurement of the waste product urea.  An elevated BUN can indicate the presence of kidney disease.



Glomerular Filtration Rate (GFR)
• A formula that includes a person’s age, gender, race and serum 

creatinine levels
• Equals how much filtrate is formed each minute in the nephrons
• GFR rating scale is 1-5

Presenter
Presentation Notes
CKD is defined as either a GFR <60 for longer than 3 months or kidney damage through disease or injury. The lower the GFR, the worse the kidney function is. 



Patient Care
Stage Description GFR Impact on patient care 

1 Kidney damage with 
normal or high GFR

90 or 
above

Primary care:
• Try to ID cause to begin treatment
• Maintain BP below 130/80
• If diabetes, control blood sugar levels
• Initiate regular monitoring

2 Kidney damage with mildly 
low GFR

60-89 Primary care:
• Estimates how quickly CKD is progressing
• Controls BP and blood sugar levels
• Continue regular monitoring
• May start ACE/ARB’s to protect kidneys

3 Kidney damage with 
moderately low GFR

30-59 Primary care:
• Monitor for complications (anemia, bone disease)
• Advise patients to avoid NSAID’s
• Start Ace/ARB’s for kidney protection
• Monitoring with regular blood work
• Refer to nephrologist and/or endocrinologist

4 Kidney damage with 
severely low GFR

15-29 • Patient discusses with PCP or nephrologist what type of 
treatment she/he wants if kidney failure develops

• PCP and specialist continue treatment monitoring & regular 
blood work

5 Kidney failure Below 
15

• Patient starts dialysis, has kidney transplant or begins 
palliative care

• PCP, nephrologist and other specialist continue close 
monitoring
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Presentation Notes
There are 5 stages of CKD that are based on the GFR.  
For stage 1, the goals of prevention include determining the cause of the CKD, maintaining a blood pressure below 130/80, if diabetic, controlling blood sugars, and initiate regular monitoring.
Stage 2 – Monitor to determine how quickly the CKD is progressing, again, controlling the BP and blood sugars, continue monitoring, and consider adding medications of an ACE or ARB to protect the kidneys.
Stage 3 – Monitoring now focuses on development of complications such as anemia and bone disease and begin treatment if needed.  Use of an ACE or ARB if not started, continue monitoring with regular blood work, and refer the patient to a nephrologist.
Stage 4 – Begin discussions on what type of treatment the patient wants, should kidney failure develop.  PCP and specialist continue treatment and monitoring, including regular visits and blood work.
Stage 5 – initiate the treatment of choice which may include starting dialysis, preparing for and undergoing a kidney transplant, or begin receiving palliative care.  
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Diagnosing CKD 
Controlling complication

Presenter
Presentation Notes
Now we’ll progress to reviewing the diagnosis and management of CKD



Blood tests GFR Urine tests Imaging tests

Serum Creatinine – see 
definition

GFR under 60 may 
indicate kidney disease

Urine microalbumin Renal ultrasound to 
assess kidney structure 
and size

Blood Urea Nitrogen –
see definition

CKD is defined as either 
GFR<60 for over 3 
months or kidney 
damage through disease 
or injury

Albumin (common 
protein found in the 
blood)

Kidney biopsy to 
determine underlying 
causes of CKD

Microalbumin testing

Diagnosing CKD
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Presentation Notes
A previously reviewed, diagnosis of CKD is by blood and lab tests.  Another way to diagnosis CKD is with the use of ultrasound and biopsy.



• Decreased kidney function can lead to:
– Hypertension (high blood pressure)
– Anemia (low hemoglobin)
– Acidosis
– Malnutrition
– Bone disease
– Heart disease and/or congestive heart failure
– Hyperkalemia (high potassium)
– And eventually, if not treated………death

CKD Side Effects/Complications
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Presentation Notes
Chronic Kidney Disease can lead to:



Medication management
• Anti-hypertensives lower BP and can protect the 

kidneys from further damage
– Angiotensin-converting enzyme inhibitors (ACE’s)

• Medications ending in “pril”

– Angitensin receptor blockers (ARB’s).  
• Medications ending in “sartan”

– Diuretics to maintain electrolyte and fluid balance (HCTZ, 
Lasix)

– Statins to lower LDL levels and reduce heart disease risk

• GFR and potassium (K+) levels must be monitored 

Controlling CKD complications

Presenter
Presentation Notes
CKD can be controlled with medications:
	Antihypertensives lower BP and can protect the kidneys from further damage.  The patient’s GFR and potassium levels must be monitored.  
		Angiotensin-converting enzyme inhibitors (ACEis)  An example is enalapril
		Angiotensin receptor blockers (ARBs)  An example is losartan
		Diuretics to maintain electrolyte and fluid balance.  Examples are hydrochlorothiazide and furosemide
.  The patient’s GFR and potassium levels must be monitored. 	



Low potassium foods
• Low-potassium foods 

include apples, 
cabbage, carrots, 
green beans, grapes 
and blueberries

• High-potassium foods 
include bananas, 
oranges, potatoes, 
spinach and tomatoes

Controlling Complications
Dietary Modifications

Low-protein diet
Low protein foods 
include 
vegetables, fruits 
and breads and 
cereals

Avoid added salt
Often found in 
convenience foods, 
such as frozen dinners, 
canned soups, fast 
foods, salty snacks, 
canned vegetables and 
processed meats and 
cheeses

Presenter
Presentation Notes
For a low-protein diet, a referral to a dietician could assist the patient in estimating the appropriate number of grams of daily protein.  The goal of a low protein diet is to minimize waste products in the blood.
Avoiding and maintaining a low salt diet is another dietary modification to consider.  Here the goal is to keep the blood pressure low.
The other dietary modification recommended is avoiding low potassium foods because the blood is not filtering through the kidneys correctly, which may cause potassium levels to rise and if the levels of potassium become too high, it can cause heart issues.   



• Alcohol in moderation or not at all
• Avoid non-steroidal anti-inflammatory (NSAIDS) meds 

– Advil, Motrin, Naprosyn (Aleve)
• Follow instructions for taking over-the-counter acetaminophen (Tylenol, others)

– Keep dose below 300 mg/day
• Maintain a healthy weight

– Keep cholesterol and BP in check
– Reduce risk of heart disease and HTN

• Don’t smoke
– Smoking contributes to HTN 

• damages & narrows the small arteries that feed the kidneys

Controlling Complications 
Lifestyle modifications 

Presenter
Presentation Notes
Other modifications recommended with CKD include:
Read list



Dialysis
• Hemodialysis (HD) uses a machine to artificially filter 

waste products and extra fluid from the blood
• Peritoneal dialysis (PD) uses a thin tube or catheter 

inserted into the abdomen to fill the cavity with dialysis 
solution that absorbs waste and excess fluids

Kidney transplant
• A kidney transplant involves surgically transplanting a 

healthy human kidney from a deceased or living donor
Conservative measures 
• An option not to undergo dialysis or transplant

– Once in complete failure, life expectancy is generally only a few 
weeks

Treatments for ESRD/kidney failure

Presenter
Presentation Notes
Should the patient progress from Chronic kidney disease to end-stage renal disease there are options available to the patient they include:
Dialysis – Hemodialysis or continuous peritoneal dialysis.  The decision on which form is best for the patient is based on lifestyle preferences, risks such as infection, and patient ability and confidence.  I
	Hemodialysis uses a machine to artificially filter waste products and extra fluid from the blood
	Peritoneal dialysis uses a thin tuber or catheter that is inserted into the abdominal wall cavity with s dialysis solution that absorbs the waste and excess fluids.  
Kidney transplant
	This is where a healthy human kidney is removed from a volunteer donor or from someone who has donated their organs upon death.  
	The healthy kidney is surgically removed from the donor and transplanted into the body of the person with ESRD.  
		The kidneys are unique, in that we have 2 of the same organ unlike the heart or liver.  Removing a kidney and having a single kidney via transplant does not 			compromise the donor or recipient.  
Conservative measures
	A patient may opt to not undergo dialysis or transplantation.  If this is the option, the focus of the treatment is managing complications and optimizing the patients comfort and 	quality of life.




Disruption of interpersonal and family relationships
• Changes in daily habits 
• Fatigue may limit the persons ability to work or 

participate in activities 
Self-esteem
• Limited participation in sports and social activities
• Abruption in autonomy
Behavioral factors
• Compliance
• Diet-Eating disorders
• Sleep
• Sexual dysfunction

Psychosocial Considerations
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The complexity and chronic nature of CKD affects the quality of life of patients, and reduces their life expectancy.
The role of the health care team in recognizing these challenges and offering support.  This is key to optimize the patients outcomes, both clinically and psychosocially.
On this slide, we list some of the psychosocial considerations.  Now let’s move to identifying effective interventions




Starts at diagnosis
• Focus on physical, psychological and social function

– Facilitate compliance to lifestyle changes and the 
treatment process

– Assess the patients needs, identify potential problems or 
barriers and create a shared treatment plan and or action 
plan

• Review treatment limitations
• Options for self-care and active participation in decisions

– Recognize and identify depression
• Screening
• Identify supportive relationships / prevent isolation
• Use approaches to enhance the patients confidence to self-care

Supportive Interventions

Presenter
Presentation Notes
Here we discuss actions to support a person who has progressed to ESRD.  
Recognizing and anticipating potential psychosocial challenges is key.
At the time of diagnosis, the care team can explore the patients understanding of the diagnosis and with time and active involvement of the patient and or their family start discussing options for treatment, the pros and cons of each and how the patient can maximize their autonomy and self-management.  
Also recognize the chemical changes associated with ESRD do place the patient at increased risk of depression.  The care team should incorporate into their plan regular monitoring for depression and have a prepared approach should the patient be diagnosed with depression.



• AMA STEPS forward
• CDC Kidney FACT Sheet
• National Kidney Foundation Clinical Practice 

Guideline
• Health Science Journal, “Psychological Aspects in 

Chronic Renal Failure;” volume 8 (2014), issue 2
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