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Case presentation

 64 yo gentleman with diabetes and high blood 
pressure for at least the past 15 years

 Has not taken care of either his DM or his HTN

 Has been feeling more fatigued over the past 
three months

Case presentation

 Spouse states patient has been sleeping more

 Physical examination:

 BP 171/102, HR 87

 JVP 11 cm H2O

 Bibasilar rales

 2+ LE edema

Case presentation

 Laboratory evaluation
 K+, 5.7 mmol/L (high)

 HCO3
-, 18 mmol/L (low)

 BUN 72 mg/dl (normal ~10)

 Creatinine, 6.8 mg/dl

 Ca+2, 7.8 mg/dl

 PO4
=, 8.2 mg/dl

 Hct, 27.2% (40-44)

Why care about kidney disease?

SOLVD - Unadjusted All-Cause Mortality Stratified by Renal Function

Courtesy - Sarnak and Levey
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Why care about kidney disease? 

 End-stage renal disease 
(ESRD)

 ~250,000 in U.S.

 Mortality ~20% per year

 $75,000 per person per 
year

http://www.renallectures.com/
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Evaluating the patient with renal 
insufficiency

 Does the patient have CKD or ARF?

 What caused it?

 Can you treat its complications?

 Can you change its natural history?

Evaluating the patient with renal 
insufficiency

 Does the patient have 
CKD or ARF?

 History
 Previous testing
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Evaluating the patient with renal 
insufficiency

 Does the patient have 
CKD or ARF?

 History
 Previous testing 

(creatinine)

 Identifiable causes of ARF

 Identifiable causes of CKD

 DM, HTN

 Physical examination
 Volume status
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Does the patient have CKD or ARF?

 Laboratory evaluation 

 Renal U/S
 Small, increased 

echogenicity ςCKD

 Normal or enlarged ςARF

Normal

Small, Echogenic

Does the patient have CKD or ARF?

 BP
¢ȅǇƛŎŀƭƭȅ ҧ ǿƛǘƘ /Y5Σ Ҩ ǿƛǘƘ !wC

 Volume status
¢ȅǇƛŎŀƭƭȅ ҧ ǿƛǘƘ /Y5Σ ǾŀǊƛŀōƭŜ ǿƛǘƘ !wC

 Laboratory evaluation 
Ҩ1,25-(OH)2-Vitamin D3Ҧ Ҩ LƴǘŜǎǘƛƴŀƭ /ŀ

+2

absorption
 Hypocalcemia

Ҩ DCw Ҧ Ҩ wŜƴŀƭ th4 excretion capacity
 Hyperphosphatemia

Does the patient have CKD or ARF?

 Laboratory evaluation 

 Kidneys produce erythropoietin

 RBC half-life long, 100-120 days

 Short-term erythropoietin deficiency 

No effect

 Long-term erythropoietin deficiency 

Normochromic, normocytic anemia 
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Does the patient have CKD or ARF?

 Laboratory evaluation 

 Urine

Dysmorphic RBC ςARF

җ 2+ proteinuria ςCKD

People evaluate you by your ability 
to communicate

 Chronic kidney disease

 Any chronic, abnormal kidney function

Decreased GFR

Proteinuria

Stages of CKD

GFR %
Stage Description (ml/min/1.73m2) Adults

Normal > 90

1 Kidney damage (proteinuria) > 90 3.3

2 Mild CKD 60-89 3.0

3 Moderate CKD 30-59 4.3

4 Severe CKD 15-30 0.2

5 Kidney failure < 15 0.2

Am J Kidney Dis 41:1-12, 2003

Evaluating the patient with renal 
insufficiency

 Does the patient have CKD or ARF?

 CKD

 What caused it?

What caused it?

 DM

 15-20 years after IDDM diagnosed

 Variable delay after NIDDM diagnosed

 Occurs in ~20%

Nobel prize possibility?

Predictable progression of diabetic 
nephropathy
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What caused it?

 DM

 15-20 years after IDDM diagnosed

 Variable delay after NIDDM diagnosed

 Occurs in ~20%

Nobel prize possibility?

 High blood pressure

 Combined, ~80% of all renal failure

What else can cause CKD

 Glomerular diseases

 Autosomal polycystic kidney disease

 Multiple myeloma

 Chronic, partial obstructive uropathy

Evaluating the patient with renal 
insufficiency

 Does the patient have CKD or ARF?

 CKD

 What caused it?

 DM and HTN

 Can you treat its complications?

Treating the complications of CKD

 Physical examination:

 BP 171/102, HR 87

 JVP 11 cm H2O

 Bibasilar rales

 2+ LE edema

 Treatment ςantihypertensive agents, 
including diuretics

Treating the complications of CKD

 Laboratory evaluation
 K+, 5.7 mmol/L (high)

 Diuretics, Low K+ diet

 HCO3
-, 18 mmol/L (low)

 Treat K+, give NaHCO3

 PO4
=, 8.2 mg/dl

 Leads to elevated PTH
 Phosphate binders with meals

 Hct, 27.2% (40-44)
 Erythropoietin

 LDL cholesterol, 158
 Treat with lipid-lowering agents

End-stage renal disease (ESRD)

 Mortality ~20% per year

 Hemodialysis treatments

 3x per week, 4 hr 
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End-stage renal disease (ESRD)

 Mortality ~20% per year

 Hemodialysis treatments

 3x per week, 4 hr 

 Peritoneal dialysis

 Uses abdominal cavity

 Daily, by patient

End-stage renal disease (ESRD)

 Mortality ~20% per year

 Hemodialysis treatments
 3x per week, 4 hr 

 Peritoneal dialysis
 Uses abdominal cavity

 Daily, by patient

 Renal transplantation
 Limited by donor availability

ESRD

 Vascular access is life-sustaining

 No venipuncture

 No BP measurements

 ESRD is immunosuppressive

 Less fever with infections

 Cardiovascular disease

 As much as 100x increase

Evaluating the patient with renal 
insufficiency

 Does the patient have CKD or ARF?

 What caused it?

 HTN

 DM

 Can you treat its complications?

 Can you change its natural history?

CKD is a progressive disease
Treating hypertension slows the 
progression of CKD

Parving, Am J Kid Dis 22:188, 1993.
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Blocking the renin-angiotensin 
system slows CKD

Lewis, et al.  NEJM 329:1456, 1993.

Evaluating the patient with renal 
insufficiency

 Decide if the patient has CKD or ARF

 Determine what caused it

 Treat its complications

 Change the natural history


