
CKD FOR INTERNISTS 

Dr Ahmed Hossain 
Associate professor Medicine 
Sir Salimullah Medical College 



INTRODUCTION 

• In 2002, the National Kidney 
Foundation’s Kidney Disease Outcomes 
Quality Initiative(KDOQI) published the 
first guideline  



• They defined chronic kidney disease, 
independent of the cause, as based on 3 or 
more months of : 
– Either kidney damage (albuminuria, kidney 

biopsy findings, or imaging abnormalities)                            
OR 

– Estimated glomerular filtration rate <60 
mL/min/1.73 m2 
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Stages of Chronic Kidney Disease 

Stage 1 Kidney damage with 
normal or ↑ GFR 

GFR ≥ 90 ml/min/1.73 
m2 

Stage 2 Kidney damage with 
mild ↓ GFR 

GFR 60-89 

Stage 3 Moderate ↓ GFR GFR 30-59 

Stage 4 Severe ↓ GFR GFR 15-29 

Stage 5 Kidney failure GFR <15 (or dialysis) 



• Epidemiologic data have shown that low 
estimated glomerular filtration rate 
increases :  
– The risk of systemic complications (eg, 

cardiovascular disease, hypertension, 
mineral and bone disorders, and anemia) 

– Mortality, and  
– Progression to end-stage renal disease 
 

INTRODUCTION 



• In 2012 the Kidney Disease Improving 
Global Outcomes(KDIGO) released a new 
guideline for chronic kidney disease  
 

INTRODUCTION 



• They add refinements based on : 
– Cause 
– Estimated glomerular filtration rate and  
– Albuminuria categories 

     because both independently influence 
prognosis 

 







Epidemiology 

• CKD affects about 26 million people in the US 
• Approximately 19 million adults are in the 

early stages of the disease  
– On the rise due to increasing prevalence of 

diabetes and hypertension 



• Estimated prevalence of chronic kidney 
disease in the general population 
exceeds 10% 

• So here is the roll of primary care 
clinicians to care for the majority of these 
patients 

Epidemiology 



Risk Factors 

• Age of more than 60 years 
• Hypertension and Diabetes  

– Responsible for majority of cases 

• Cardiovascular disease  
• Family history of kidney disease 
• Race and ethnicity 

• Highest incidence is for African Americans 
• Hispanics have higher incidence rates of ESRD 

than non-Hispanics. 

 
 



Causes of End Stage Renal Disease 
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CKD - Causes 



• A panel of internists and nephrologists 
developed a practical approach for the Kidney 
Disease Outcomes Quality Initiative(KDOQI) to 
guide assessment and care of chronic kidney 
disease (CKD) by primary care clinicians 

         
– Vassalotti JA et al. The American Journal of Medicine (2016) 

129, 153-162 

Roll of Internists 



DETECTION OF CHRONIC KIDNEY 
DISEASE 

 
• Both the Kidney Disease Outcomes Quality 

Initiative(KDOQI) and the Kidney Disease 
Improving Global Outcomes(KDIGO) chronic 
kidney disease guidelines recommended  
– targeted testing for chronic kidney disease 

among high-risk populations especially with 
diabetes and/or hypertension 



• Early detection of chronic kidney disease 
offers a valuate opportunity to avert 
complications before symptoms occur and to 
slow loss of kidney function over time by : 
– Avoiding risky use of NSAIDs 
– Using of ACE-Is or ARBs when indicated and  
– Providing appropriate nephrology care 

 
 

DETECTION OF CHRONIC KIDNEY 
DISEASE 

 



• Urine Studies to Evaluate for Albuminuria 
– Quantification of albuminuria is crucial to 

evaluating prognosis 
– A random or spot urine specimen quantifies 

albumin as milligrams per gram of 
creatinine (mg/g) 

DETECTION OF CHRONIC KIDNEY 
DISEASE 

 



• Cause of Chronic Kidney Disease: Other Tests 
 

• Kidney and bladder ultrasound should be 
performed when :  
– History of urinary tract stones or 

obstruction  
– Frequent urinary tract infections, or  
– Family history of polycystic kidney disease 

DETECTION OF CHRONIC KIDNEY 
DISEASE 

 



• Serologic workup 
• Only required when a systemic or glomerular 

disease is suspected, such as SLE, myeloma or 
amyloidosis 

 

DETECTION OF CHRONIC KIDNEY 
DISEASE 

 



CHRONIC KIDNEY DISEASE 
PROGRESSION AND COMPLICATIONS 

• Treatment of chronic kidney disease aims to : 
– Delay progressive loss of kidney function 

and  
– Prevent or manage complications 



• Four interventions clearly delay progression : 
– Management of hypertension 
– Use of an ACE-I, or ARB for hypertension 

and albuminuria 
– Control of diabetes and  
– Correction of metabolic acidosis 

 

CHRONIC KIDNEY DISEASE 
PROGRESSION AND COMPLICATIONS 



• Recently, JNC 8 has set the target BP in CKD to 
140/90 mm Hg, the same as for the general 
population under 60 years of age  

• Recent clinical practice guidelines for blood 
pressure management in chronic kidney 
disease have suggested that a target of 
130/80 mm Hg should be sought only in the 
context of severe albuminuria 
 

Hypertension Management 
 



• A diet high in sodium is a cause of resistance 
to hypertension medications, especially for 
patients with chronic kidney disease 

• For patients with chronic kidney disease 
current guidelines recommend less than 2000 
mg of sodium per day 

Hypertension Management 
 



• ACE-I or ARB 
• Treatment with ACE-I or ARB is recommended 

for hypertension in persons with chronic 
kidney disease with or without diabetes who 
have A2 and A3 levels of albuminuria 

• Some chronic kidney disease patients can 
develop hyperkalemia or a decreased 
estimated glomerular filtration rate after 
starting an ACE-I or an ARB 
 

Hypertension Management 
 



• Monitoring should include : 
– assessment of serum potassium and  
– estimated glomerular filtration rate,  

  within several weeks after initiation or dose 
escalation 
 

Hypertension Management 
 



• When the estimated glomerular filtration rate 
decreases more than 25% within 3 months of 
RAAS blocker initiation, the patient deserves 
additional investigation for over diuresis or 
renal artery stenosis 

 

Hypertension Management 
 



• Dual RAAS Blockade 
• Should not be used for patients with chronic 

kidney disease and hypertension regardless of 
whether they have diabetes 

• Trials have shown : 
– Greater complications, such as acute kidney 

injury and severe hyperkalemia, and  
– No mortality or cardiovascular benefits with 

combination versus single-agent therapy 

Hypertension Management 
 



• Diuretic Therapy 
• Diuretics are generally necessary to manage 

extracellular fluid volume expansion and 
blood pressure control in chronic kidney 
disease 

• Thiazides are used especially for patients with 
stages G1-3b chronic kidney disease 

• Most patients with stage G4 chronic kidney 
disease will require a loop diuretic 
 

Hypertension Management 
 



• Glycemic Control 
• According to recent data regarding harms 

from overly intensive glycemic control, a 
target hemoglobin A1c  (HbA1c) of 
approximately 7% has been recommended  

• With a higher target for those with a limited 
life expectancy or an elevated risk of 
hypoglycemia 

Management of Diabetes 
 



• Benefits of glycemic control in chronic kidney 
disease include :  
– Cardiovascular risk reduction  
– Reduced progression of albuminuria and  
– Reduced loss of kidney function over time 

 

Management of Diabetes 
 



• Measurement of hemoglobin (Hb) at least 
annually is recommended beginning with 
stage G3a chronic kidney disease,  

    - because erythropoietin production 
decreases with low glomerular filtration rate 

Management of Anemia in CKD 
 



CKD - Anemia 

• Erythropoietin 
– Epoetin alfa 
– Darbepoietin Alpha 

• Target Hg levels between 11g and 12g but not 
exceeding 13g 

• Greater than 13g showed increased mortality 
as per the CHOIR study 

• Sufficient Iron should be administered to 
correct iron stores 



• Secondary hyperparathyroidism, 
hypocalcemia, hyperphosphatemia, decreased 
vitamin D, and vascular calcification typically 
begin in stage G3b  

• In stage G3b serum calcium, phosphorus, 
intact parathyroid hormone, and total 25-
hydroxy vitamin D should be measured 

Management of Mineral and Bone 
Disorder 

 



CKD - Hyperphosphatemia 
• Control of Hyperphosphatemia 

– Dietary measures : 
• Phosphorus restriction to 800mg/day and  

– Use of phosphrous binders with food 
• Calcium Carbonate, Ca-acetate 
• Lanthanum 
• Sevelamer 



• Treatment of CKD-associated metabolic 
acidosis with oral alkali to achieve a normal 
serum bicarbonate level has been shown in 
observational studies to slow chronic kidney 
disease progression  
 

Management of Metabolic Acidosis 
 
 



• When the bicarbonate level is less than 22 
mmol/L, sodium bicarbonate (650 mg) should 
be prescribed 3 times daily 

• Sodium citrate (30 mL daily) is an alternative  
 

Management of Metabolic Acidosis 
 
 



PATIENT SAFETY IN CHRONIC KIDNEY 
DISEASE 

• Many commonly prescribed medications 
and/or their metabolites are excreted by the 
kidneys  

• Dose adjustments based on estimated 
glomerular filtration rate need to be 
performed to avert or reduce complications  



• Several medications can cause acute 
kidney injury that, in turn, can initiate 
and/or accelerate chronic kidney disease 
progression  

PATIENT SAFETY IN CHRONIC KIDNEY 
DISEASE 



• When patients have an increased risk of 
volume depletion, It may be prudent to 
discontinue or briefly withhold : 
– Medications that may cause acute kidney 

injury (RAAS blockers, NSAIDs, diuretics) or  
– Those that can cause complications (eg, 

lactic acidosis due to metformin) 

PATIENT SAFETY IN CHRONIC KIDNEY 
DISEASE 



• NSAIDs : 
• Can cause acute kidney injury by inhibiting 

vasodilatory prostaglandins, especially in the 
context of dehydration and congestive heart 
failure 

• Long-term use of NSAIDs can also increase the 
rate of progression of chronic kidney disease  

PATIENT SAFETY IN CHRONIC KIDNEY 
DISEASE 



• NSAIDS may also cause allergic interstitial 
nephritis with or without minimal change 
disease, hyperkalemia, hypertension, and 
edema 

• Use of these medications should be -  
– Avoided with an estimated glomerular filtration 

rate <30 mL/min/1.73 m2 and  
– Limited with an estimated glomerular filtration 

rate <60 mL/min/1.73m2.  

PATIENT SAFETY IN CHRONIC KIDNEY 
DISEASE 



• Furthermore, they should be used with 
extreme caution in patients with chronic 
kidney disease and concomitant RAAS 
blocking agents and/or diuretic therapy 
 

PATIENT SAFETY IN CHRONIC KIDNEY 
DISEASE 



• Metformin 
• Although the US Food and Drug 

Administration has a black box warning for 
metformin use in patients with serum 
creatinine 1.5 mg/dL in men and 1.4 mg/dL in 
women owing to an increased risk for lactic 
acidosis  

       - it is now recognized that this risk is 
extremely low  

PATIENT SAFETY IN CHRONIC KIDNEY 
DISEASE 



• Many practice guidelines recommend : 
– Discontinuing metformin use only when the 

estimated glomerular filtration rate is <30 
mL/min/1.73 m2, and  

– Use with caution for patients with an estimated 
glomerular filtration rate of 30-45 mL/min/1.73 
m2 

 

PATIENT SAFETY IN CHRONIC KIDNEY 
DISEASE 



• Iodinated Contrast 
• Major risk factor for contrast-induced 

nephropathy is chronic kidney disease 
• Use of N-acetylcysteine to prevent contrast-

induced acute kidney injury is not consistently 
supported by clinical trial results 

PATIENT SAFETY IN CHRONIC KIDNEY 
DISEASE 



• Other preventive strategies include : 
– Minimizing the dose of contrast 
– Volume expansion with intravenous isotonic 

saline or bicarbonate, and  
– Consideration of holding medications that 

increase risk of acute kidney injury or 
complications (eg, NSAIDs, diuretics, RAAS 
blockers, metformin) 

 

PATIENT SAFETY IN CHRONIC KIDNEY 
DISEASE 



CHRONIC KIDNEY DISEASE AND 
CARDIOVASCULAR DISEASE 

 
• All people with chronic kidney disease should 

be considered at increased risk for 
cardiovascular disease 

• In addition to well-known Framingham risk 
factors for cardiovascular disease, low 
estimated glomerular filtration rate and 
albuminuria have been reported to be 
independently predictive of cardiovascular 
disease 



• Other chronic kidney disease-specific risk 
factors (anemia, mineral and bone disease, 
and vascular calcification) seem to also play a 
role in cardiovascular disease in patients with 
chronic kidney disease 

 

CHRONIC KIDNEY DISEASE AND 
CARDIOVASCULAR DISEASE 

 



• Lipid Management:  
• Randomized controlled trials of fixed-dose 

statin-based therapies in chronic kidney 
disease have shown a reduced risk of primary 
and secondary atherosclerotic events,  

• but no benefit has been demonstrated for all 
cause mortality or slower progression of 
chronic kidney disease 

CHRONIC KIDNEY DISEASE AND 
CARDIOVASCULAR DISEASE 

 



• Lipid-lowering therapy 
• For all with chronic kidney disease who are 

aged >50 years  
• Who are aged <50 years  

– should be based on assessing cardiovascular 
disease risk instead of an elevated LDL-C level 

CHRONIC KIDNEY DISEASE AND 
CARDIOVASCULAR DISEASE 

 



• Among adults with chronic kidney disease 
aged 18-49 years  

• Lipid-lowering therapy is indicated for :  
– Known coronary disease (myocardial infarction or 

coronary revascularization)  
– Diabetes mellitus 
– Prior ischemic stroke; or  
– Estimated 10-year risk of coronary death or 

nonfatal myocardial infarction greater than 10% 

 



• Antiplatelet Agents in Chronic Kidney Disease 
• Adults with chronic kidney disease should be 

advised to take low-dose aspirin for secondary 
prevention of cardiovascular disease unless 
the risk of bleeding outweighs the benefits 

• Unlike NSAIDs, low-dose aspirin is not 
associated with acute kidney injury or rapid 
chronic kidney disease progression 

CHRONIC KIDNEY DISEASE AND 
CARDIOVASCULAR DISEASE 

 



REFERRAL TO NEPHROLOGISTS 
 

• Primary care clinicians play a central role in 
referral to specialists and care coordination for 
patients with chronic kidney disease 



• Timely referral has been consistently shown : 
– To improve preparation for kidney 

replacement therapy and to lower use of 
hemodialysis catheters and emergency 
hemodialysis, and  

– Increase use of transplantation and self-
care dialysis (peritoneal dialysis and home 
hemodialysis) and improved survival 

 

REFERRAL TO NEPHROLOGISTS 
 





Recommendations for Referral to 
Nephrology Services 

  
• GFR <30 mL/min/1.73 m2 
•  A 25% drop in eGFR 
•  Progression of CKD with a sustained decline in 

eGFR of more than 5 ml per year 
•  A consistent finding of significant albuminuria 

(albumin-to-creatinine ratio 300 mg/g (30 
mg/mmol) 

•  Persistent unexplained hematuria 



•  Secondary hyperparathyroidism, persistent 
anion gap acidosis, Non-iron deficiency 
anemia 

•  CKD and hypertension refractory to treatment 
with 4 or more antihypertensive agents 

•  Persistent abnormalities of serum potassium 
•  Recurrent or extensive nephrolithiasis 
•  Hereditary kidney disease or unknown cause 

of CKD 
 

Recommendations for Referral to 
Nephrology Services 

  



• Conservative management without 
kidney replacement therapy may be 
appropriate for : 
– Patients with stage G4 and G5 chronic 

kidney disease and limited life expectancy 
or conditions such as advanced dementia, 
where the burden of dialysis may outweigh 
its benefits 

 

REFERRAL TO NEPHROLOGISTS 
 



CONCLUSION 
 

• Diabetes and hypertension present the 
dominant risk factors for chronic kidney 
disease  

• Testing, risk stratification, and treatment plans 
differ according to estimated glomerular 
filtration rate and urinary albumin/creatinine 
ratio 



• The major approaches to chronic kidney 
disease therapy include : 
– Avoidance of exacerbating drugs, tests and 

interventions, and  
– Expectant treatment of chronic kidney 

disease  

 -to slow progression and reduce 
complications, including cardiovascular 
disease 

 

CONCLUSION 
 



                               
 

THANK YOU 
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