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 A patient is said to have chronic kidney disease (CKD)  if they have abnormalities of 
kidney function or structure present for more than 3 months

 The definition of CKD includes all individuals with markers of kidney damage or those 
with an eGFR of less than 60 ml/min/1.73m2 on at least 2 occasions 90 days apart (with 
or without markers of kidney damage)

Markers of kidney disease may include: albuminuria, hematuria (presumed or confirmed 
renal origin), electrolyte abnormalities due to tubular disorders, renal histological 
abnormalities, structural abnormalities detected by imaging (e.g. polycystic kidneys, 
reflux nephropathy) or a history of kidney transplantation

Definition of CKD





CKD is classified based on the eGFR and the level of proteinuria and helps to risk 
stratify patients

No CKD in the 
absence of 
markers of 
kidney damage 

Albuminuria is 
associated with 
increased renal and 
cardiovascular 
morbidity/mortality 

Prevalence of CKD 
is heavily influenced 
by age and has 
increased 
severalfold in 
elderly persons 
over the past 20 
years 



Etiologies 

• CKD results from various etiologies that cause damage to the 
glomeruli, tubulointerstitium or both

• Glomerular damage is reflected by proteinuria or albuminuria 

• Tubulointerstitial damage can exist subclinically but eventually kidney 
function and GFR can drop
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Diabetes and Hypertension are the leading causes of CKD 



Progression of CKD

• Not all patients with CKD progress to ESKD

• Most important predictors are baseline eGFR and degree of 
albuminuria/proteinuria



Progression of CKD

• Patients with diabetic CKD usually progress faster than those with 
diabetes

• Rate of eGFR decline can range between -3 to -6 ml/min/1.73 m² per 
year in those with diabetes type 2 and high albuminuria. 

• Other variants such as APOL1 prevalence  in AA can be associated 
with higher rates of ESKD and progression of CKD





Educational 
objective: Treat 
chronic metabolic 
acidosis in a 
patient with CKD

Metabolic acidosis occurs due to defective acid excretion due to 
impaired ammoniagenesis

 If untreated can lead to bone and muscle loss

 In early CKD is typically a non anion gap but as GFR declines, organic and 
inorganic anions are retained leading to an anion gap

Alkali therapy can delay progression of CKD. Usually started with bicarb 
levels <22



Timely and improved diagnosis improves opportunities to 
preserve renal function  

Fink et al. AJKD 2009, 53: 681-688 



Avoid NSAIDs in patients with  
CKD



Clinical manifestations 

• CKD is typically asymptomatic until advanced stages (4-5)

• Once GFR falls below 30, alterations in metabolic pathways, including 
1,25 OH vitamin D and erythrocyte production become altered due to 
the lack of nephron mass and loss of 1α-hydroxylase and 
erythropoietin synthesis



Clinical manifestations 

• Moderate to severe CKD can result in impaired ability to excrete salt 
and water and can manifest as edema

• When CKD progresses to ESKD, severe non specific (‘uremic’) 
symptoms can occur, such as nausea, fatigue, loss of appetite, 
insomnia, confusion or pruritus

• Uremia can also manifest as serositis, including pleuritis and 
pericarditis





Educational objective: Identify muscle mass 
as a cause of an increase in serum creatinine 



Diagnosis 

• Initial assessment of GFR includes establishing eGFR based on serum 
creatinine, using the CKD-EPI equation (2021)

• There are conditions that can affect serum creatinine independent of 
GFR such as extremes of muscle mass or diet 

• In this case cystatin C can be measured to estimate eGFR with the 
CKD-EPI creatinine-cystatin equation



Assessment of albuminuria includes a random albumin-creatinine ratio



Diagnosis

• Urinalysis can be checked looking for hematuria

• If significant proteinuria noted, additional evaluation can be obtained 
depending on the scenario

• Patients can be noted to have medical kidney disease, based on 
imaging showing increased echogenicity

• A kidney biopsy can be considered depending on the scenario



Natural history of AKI. Patients who develop AKI may experience (1) complete recovery of renal function, (2) 

development of progressive chronic kidney disease (CKD), (3) exacerbation of the rate of progression of preexisting 

CKD; or (4) irreversible loss of kidney function and evolve into ESRD

Clin J Am Soc Nephrol 3: 881-886, 2008. doi



Indications for referral to Specialist Kidney 
Care
• Acute kidney injury or abrupt sustained fall in GFR

• GFR <30 ml/min/1.73 m2

• Persistent albuminuria ACR >300 mg/g

• Atypical progression of CKD

• Urinary red cell casts or RBCs without an appropriate explanation 

• Hypertension refractory to treatment with 4 or more agents

• Persistent abnormalities of serum potassium

• Recurrent or extensive nephrolithiasis 

• Hereditary kidney disease

Adapted from NKF



Cardiovascular disease

• Leading cause of mortality among patients with CKD

• BP target <130/80 mmHg

• ACEI/ARB for treatment of HTN is preferred for those with CKD stage 
>3, and in those with CKD stage 1-2 and albuminuria

• Thiazide diuretics can lose efficacy as CKD progresses 

• Studies have failed to demonstrate a mortality benefit for statins in 
ESKD on dialysis  





ESKD patients can receive iodinated 
contrast and don’t need a 
prophylactic dialysis session 
afterwards…But be mindful of 
residual renal function
-The effect of iodinated agents is immediate so there is no point on scheduling an 
urgent session of dialysis afterwards. The patient can be dialyzed according to the 
regular schedule.

-Remember: Residual renal function= better survival



-Be careful with gadolinium 
agents due to risk of NSF 
(Nephrogenic Systemic Fibrosis)
-Here we use MultiHance (gadobenate)

-If the patient is on hemodialysis, we can coordinate a dialysis session afterwards.

-With the newer agents, the risk of NSF is lower. However, this may be due to reduced overall use of 
gadolinium-based agents in this population, and therefore, there are no specific guidelines 
suggesting that the use of these agents is safe in patients with advanced kidney disease.



CKD-Mineral and bone disorder (CKD-BMD)

• As kidney function declines, the normal homeostasis of calcium and 
phosphorus levels by the kidney becomes compromised, resulting in 
alterations in bone mineralization 

PTH

Vitamin D

Fibroflast growth factor 23 (FGF-23)



Increased 
phosphorus 
excretion 





Lab abnormalities 

• High phosphorus 

• Low calcium 

• Elevated PTH

• CKD patients also have a high prevalence of vit D25OH deficiency



Renal osteodystrophy refers to alteration of bone morphology in 
patients with CKD

Osteitis Fibrosa Cystica

Adynamic Bone Disease

Osteomalacia

Osteoporosis 



NKF KDOQI Guidelines 





Treatment of CKD-BMD

• Avoid significant hyperphosphatemia: restrict use of calcium based 
binders-lower mortality risk with non-calcium based binders

• Avoid hypercalcemia 

• Calcitriol and other vitamin D analogues

• Calcimimetics for patients on dialysis –EVOLVE trial-cinacalcet 



Anemia 

Cleveland Clinic Journal of Medicine August 2016





All patients with CKD and 
anemia should have iron 

profile assessed

KDIGO recommends 
maintaining target 

tsat >30% and 
ferritin >500





Treat ESKD-related iron 
deficiency anemia with 
intravenous iron instead of 
po iron in dialysis patients

• -In hemodialysis patients, 
parenteral iron therapy is preferred 
to oral iron therapy because it is 
more effective in increasing 
hemoglobin concentrations and 
iron stores.

• -Go ahead and d/c that po iron 
sulfate. We will give IV iron with HD 
!

Cleveland Clinic Journal of Medicine August 2016



RRT preparation 





-Avoid placing a 
PICC line in 
patients with 
advanced 
CKD/ESKD

-PICC lines will destroy veins that can be used 
for future AVFs

-Here you can order a tunneled powerline or 
tunneled PICC. It's like a central line but 
tunneled into the IJ

El Ters M, Schears GJ, Taler SJ, et al. Association between prior peripherally inserted central catheters and lack of functioning arteriovenous fistulas: 
a case-control study in hemodialysis patients. Am J Kidney Dis. 2012 Oct;60(4):601-8.



• Figure 1. A peripherally 
inserted central catheter 
(left) is inserted at the right 
basilic vein, through the 
axillary and subclavian veins 
and into the superior vena 
cava. The midline catheter 
(right) is also inserted at the 
right basilic vein with the tip 
just below the axilla

By Nora Hilda Hernandez Garcilazo, MD; Mohamed Hassanein, MD; Tushar J. Vachharajani, MD and Evamaria Anvari, MD

https://my.clevelandclinic.org/staff/24247-tushar-vachharajani


• Figure 2. A small-bore 
(Hohn) catheter placed in 
the internal jugular vein is 
an alternative to a 
peripherally inserted central 
catheter.

By Nora Hilda Hernandez Garcilazo, MD; Mohamed Hassanein, MD; Tushar J. Vachharajani, MD and Evamaria Anvari, MD

https://my.clevelandclinic.org/staff/24247-tushar-vachharajani








RRT preparation 

• eGFR <25 ml/min: Kidney class

• eGFR<20 ml/min: Prepare access, transplant referral

• eGFR <10-15 ml/min: watch closely 



A few more things…



-Discontinue IVFs when no longer 
needed. If the patient is anuric, think 
twice before giving big boluses of 
IVFs
-Of course you can give IVFs if there is significant evidence of volume depletion-but 
be careful.

-There is no need for maintenance IVFs if a dialysis patient is NPO for a procedure.

-Be careful with lactate ringers in ESRD-it contains potassium (4 mEq/L).

-Let nephrology know if you are planning to give pRBC transfusion in your dialysis 
patient. We can give it during hemodialysis.

-Use pRBC transfusion just when necessary. Blood transfusions can sensitize 
patients to HLA antigens and make it harder to get a kidney transplant in the future.



-Make sure you look at renal 
function when ordering meds
-With gabapentin (commonly used), toxicity is seen in those with decreased renal 
function, especially in AKI

-Another one: opiates. Avoid morphine in these patients. Morphine metabolites 
accumulate easily. You can use dilaudid or Percocet with caution.



-Don’t overthink BUN/creatinine 
in patients on dialysis, with few 
exceptions

-We follow clearance in HD and PD by measuring and calculating a parameter called Kt/V.

-But we can suspect poor dialysis when the BUN, phosphate, etc are super high.

-What else can cause an increase in your BUN?



-Remove Foley catheters ASAP 
and avoid insertion in ESKD 
patients who don’t make urine
-If you didn’t know and it was placed in the middle of an emergency….take it out.



 Do call us if you have any questions. 
We can figure it out together!


