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Introduction

 Chronic kidney disease (CKD) is an important and common noncommunicable condition 

globally. 

 Chronic kidney disease (CKD) is a common condition that refers to a long-term loss of 

kidney function. 

 It is often asymptomatic in its early stages and early detection is important to reduce 

future risk

 It tends to be diagnosed in the presence of other comorbidities (particularly hypertension, 

diabetes, and cardiovascular disease).

 Effective identification and management are necessary in order to prevent CKD 

progression and cardiovascular events, reduce the risks associated with acute kidney 

injury (AKI).

Fraser SD et al. Pragmat Obs Res. 2016;7:21-32



Chronic kidney disease

 The National Kidney Foundation defined CKD as either kidney damage or GFR <60 mL/min 

per 1.73 m2 for ≥3 months.

 In 2012, Kidney Disease: Improving Global Outcomes (KDIGO) re-defined CKD as 

abnormalities of kidney structure or function, present for more than 3 months, with 

implications for health.

 In national and international guidelines, CKD is defined and staged according to 

measures of kidney function that allow for a degree of risk stratification using commonly 

available markers.

Fraser SD et al. Pragmat Obs Res. 2016;7:21-32



Prevalence of CKD world wide

 CKD, with its high prevalence, morbidity and mortality, is an important public health 

problem. 

 In the 2015 Global Burden of Disease Study, kidney disease was the 12th most common 

cause of death, accounting for 1.1 million deaths worldwide.

 CKD ranked as the 17th leading cause of global years lost of life, an 18.4% increase since 

2005.

 Between 2005 and 2015, the prevalence of diabetic kidney disease increased by 39.5% 

globally

Neuen BL et al. BMJ Glob Health 2017;2:e000380



Prevalence of CKD in india

 The reported prevalence of CKD in different regions of india ranges from <1% to 13%, and 

recently, data from the International Society of Nephrology’s Kidney Disease Data Center 

Study reported a prevalence of 17%

 Because of challenges in access to care, over 50% of patients with advanced CKD are first 

seen when the eGFR is <15 ml/min per 1.73 m2..

 Parts of the states of Andhra Pradesh, Odisha, and Goa have high levels of CKD of unknown 

etiology (CKDu), which is a chronic interstitial nephropathy with insidious onset and slow 

progression .

Varghese S et al. Clin J Am Soc Nephrol. 2018; 13: 802–804.



Stages of CKD

GFR category GFR (mL/min per 1.73 m2) Description

G1 ≥90 Normal or ↑ GFR

G2 60–89 Mild ↓ GFR

G3a 45–59 Mild-to-moderate ↓ GFR

G3b 30–44 Moderate-to-severe  ↓ GFR

G4 15–29 Severe ↓ GFR

G5 <15 or dialysis Kidney failure

Tang SC et al. Nephrology (Carlton).2019 Mar;24 Suppl 1:9-26



Chronic kidney disease risk factors

Susceptibility factors

 Old age

 Family history of CKD

 Reduced renal mass

 Light weight upon birth

 Black population and other ethnic minorities

 High blood pressure

 Diabetes

 Obesity

 Low socioeconomic level
Martinez Castelao A et al. Nefrologia. 2014;34(2):243-62



Chronic kidney disease risk factors

 Initiating factors:

 Autoimmune diseases

 Systemic infections

 Urinary infections

 Kidney stones

 Obstruction of the lower urinary tract

 Nephrotoxic drugs, mainly NSAIDs

 High blood pressure

 Diabetes

Martinez Castelao A et al. Nefrologia. 2014;34(2):243-62



Chronic kidney disease risk factors

End stage factors

 Low dialysis dose (Kt/V)

 Temporary vascular access for dialysis

 Anaemia

 Hypoalbuminaemia

 Late referral to Nephrology

Kt/V: K = urea clearance in the dialyser, t = time, V = urea

distribution volume. The resulting figure is used to quantify the

sufficiency of dialysis dose

Martinez Castelao A et al. Nefrologia. 2014;34(2):243-62



Pathophysiology of CKD

Matovinovic MS . EJIFCC.

2009 Apr; 20(1): 2–11



Pathophysiology of cardiovascular 

disease in patients with Chronic Kidney 

Disease

Kobayashi S. Renal 
Replacement Therapy. 2016 
;2(1):55.



Pathophysiologic mechanisms of 

hypertension in chronic kidney disease

Ku E et al. Am J 

Kidney Dis.2019; 

74(1):120-131.



Pathophysiological mechanism of chronic kidney 

disease-mineral bone disorders

1,25 D - 1-α-
hydroxylation of 25-
hydroxy vitamin D; 
Ca11- ionized calcium; 
FGF-23 - fibroblast 
growth factor 
PTH- parathyroid 
hormone

Beto J et l. J Ren Nutr. 2019 

Jan;29(1):2-15.



Clinical features of CKD

 Fatigue 

 Lethargy 

 Cognitive dysfunction 

 Symptoms of neuropathy 

 Uremic pruritus 

 Sleep disturbances 

 Anorexia

 Nausea 

 Restless legs

Cabrera VJ et al. Clin J Am Soc

Nephrol. 2017;12(4):687-693.



Diagnostic criteria for CKD

 One of the following needs to be present for at least 3 months:

 a) Decreased eGFR (<60 mL/min/1.73 m2)

 b) One or more marker of kidney damage:

 i. Albuminuria (urinary albumin-to-creatinine ratio [ACR] ≥30 mg/g  [3 mg/mmol])

 ii. Structural abnormalities (from imaging)

 iii. Urine sediment abnormalities (hematuria, red or white blood cell casts, oval fat bodies 

or fatty casts, granular casts, and renal tubular epithelial cells)

 iv. Electrolyte and other abnormalities due to tubular disorders

 v. Histological abnormalities

 vi. Previous history of kidney transplantation

NICE Clinical Guidelines . Chronic Kidney Disease: Early Identification and Management of Chronic 

Kidney Disease in Adults in Primary and Secondary Care. London: National Institute of Health and Care 

Excellence; 2014. 



Clinical decision pathway in CKD diagnosis in 

relation to eGFR.

Fraser SD et al. Pragmat Obs

Res. 2016;7:21-32



Referal for Nephrology

 CKD 4 or higher

 Anticipation of the need of initiation of renal replacement therapy within 1 year

 AKI or abrupt sustained fall in GFR

 Significant proteinuria, for example >1 g/24 h

 Urinary red cell casts, for example RBC >20 per high power field sustained and not readily 

explained.

 CKD and hypertension refractory to treatment with four or more anti-hypertensive agents

 Persistent abnormalities of serum potassium not otherwise explained

 Recurrent urinary tract infections

 Hereditary kidney disease, for example autosomal dominant polycystic kidney disease 

(ADPKD)

Tang SC et al. Nephrology (Carlton).2019 Mar;24 Suppl 1:9-26



Referal to nephrology

Martinez Castelao A et al. 

Nefrologia. 2014;34(2):243-62



Referal to nephrology

Martinez 

Castelao A et al. 

Nefrologia. 2014;

34(2):243-62



Markers of kidney injury

 Albuminuria (albumin excretion rate (AER) ≥30 mg/24 h

 albumin-creatinine ratio (ACR) ≥30 mg/g (≥3 mg/mmol))

 Urine sediment abnormalities, especially renal tubular cells, red blood cells (RBC)/white 

blood cell casts, dysmorphic RBC

 Electrolyte and other abnormalities due to tubular disorders

 Abnormalities detected by histology

 Structural abnormalities detected by imaging

 History of kidney transplantation

Tang SC et al. Nephrology (Carlton).2019 ;24 (1):9-26



Albuminuria categories in CKD

Albuminuria

category

AER

(mg/24 h)

ACR

(approximately) in

mg/mmol

ACR

(approximately)

in mg/g

Description

A1 <30 <3 <30 Normal or mild ↑

A2 30-300 3-30 30-300 Moderate ↑

A3 >300 >30 >300 Severe ↑

Tang SC et al. Nephrology (Carlton).2019;24 (l) 1:9-26



Number of annual visits for monitoring

Martinez Castelao A et al. Nefrologia. 2014;34(2):243-62



General management strategies

 The management of progression of CKD is aimed at tackling a myriad of factors known to 

be associated with progression.

 These measures have been shown to modify cardiovascular health and CKD 

concomitantly or separately. 

 Addressing CV risk factors may indirectly and directly impact CKD progression, and vice-

versa. 

 Strategies include general lifestyle measures, salt restriction, BP control and blockade of 

the renin-angiotensin-aldosterone system. 

 In addition, control of other metabolic parameters such as blood sugar, lipid, anaemia, 

bone metabolism, uric acid and acidosis are also important



Effect of low Protein, Low-Salt Diet on the Afferent Arteriole

Kalanter Zadeh K et al. N 

Engl J 

Med.2017;377(18):1765-1776



Recommended Dietary and Nutrient Intake in 

Adults, According to the CKD Stage

Kalanter Zadeh K et al. N Engl J 

Med.2017;377(18):1765-1776



Pathogenesis and management flow-chart of 

hypertension in chronic kidney disease

Pugh D et al. Drugs 2019; 79(4): 

365–379



Blood pressure  targets in CKD over time

Chang AR et al. Clin J Am Soc

Nephrol. 2019 ;14(1):161-169



Major recommendations of treatment guidelines to 

manage hypertension in patients with CKD and 

albuminuria

Kalaitzidis RG et al. Curr Hypertens Rep. 2018 

;20(8):64



Accepted combinations of antihypertensive agents 

for BP

management in CKD patients

Kalaitzidis RG et al. Curr Hypertens Rep. 2018 ;20(8):64



Blood pressure control

 BP targets should be tailored according to age, tolerability and the level of proteinuria. 

 An angiotensin receptor blocker (ARB) or angiotensin converting enzyme (ACE)-I is suggested for both 

diabetic and non-diabetic patients with CKD and urine albumin  excretion >300 mg/24 h (or 

equivalent)

 RAAS inhibitors are not used if there is intractable hyperkalaemia. 

 For diabetic and non-diabetic patients with AER less than 30 mg/24 h (or equivalent), the suggested 

BP target is ≤140/90 mmHg.

 For diabetic and non-diabetic patients with UAE ≥30 mg/24 h (or equivalent), the suggested BP target 

is ≤130/80 mmHg. 

Tang SC et al. Nephrology (Carlton).2019 ;24 (1):9-26



Timeline of landmark randomised trials comparing 

standard with intensive blood pressure control

Pugh D et al. Drugs 2019; 79(4): 365–379



Anti proteinuric measures

 The level of proteinuria has been shown to correlate with renal prognosis in both diabetic 

and non-diabetic CKD.

 Every attempt should be made to lower proteinuria. 

 Treatment with a RAS blocker (ACEi or ARB) appears to be the only proven therapeutic 

option. 

 Combination of ACEi/ARB, ARB/mineralocorticoid receptor blocker or ARB/direct renin 

inhibitor is in general not recommended due to potential adverse events, mainly AKI, 

hyperkalaemia or hypotension

Tang SC et al. Nephrology (Carlton).2019 ;24 (1):9-26



Lipid management in type 1 diabetes

Mark PB et al. British Journal of Diabetes. 

2017 Jun 25;17(2):64-72.



Lipid management in type II diabetes

Mark PB et al. British Journal of Diabetes. 

2017 Jun 25;17(2):64-72.



Key Recommendations for anaemia

treatment

Berns JS et al. Clin Kidney J. 2017 

;10(1):i3-i8



Key Recommendations for anaemia

treatment

Berns JS et al. Clin Kidney J. 2017 

;10(1):i3-i8



Managing Hyperphosphatemia

Kidney Disease: Im

proving Global Out

comes (KDIGO) 

CKD-MBD Update 

Work Group

Kidney Int Suppl

(2011). 2017;7(1):1-



Urate-lowering agents with recommendations for urate-

lowering management in patients with normal and 

reduced kidney function

CKD: chronic kidney disease; CrCl: creatinine clearance; HD: hemodialysis; IV: intravenous; PD, peritoneal dialysis; RRT, renal replacement therapy

Vargas Santos AB et al. Am J Kidney Dis. 2017;70(3):422-439



Treatment  for a gout flare in patients with normal 

and decreased kidney function

CKD: chronic kidney disease; CrCl: creatinine clearance; NSAID: nonsteroidal anti-inflammatory drug; ACTH: adrenocorticotropic hormone; IU: 

international units; SC: subcutaneous; FDA, US Food and Drug Administration; EMA, European Medicines Agency. 

Vargas Santos AB et al. Am J Kidney Dis. 2017;70(3):422-439



Prognosis of chronic kidney disease by estimated 

glomerular filtration rate and albuminuria

KDIGO Clinical Practice Guideline for the Evaluation and 

Management of Chronic Kidney Disease. Kidney Int Suppl

2013;3:S6-308.



Summary

 Chronic kidney disease affects 8%to 16%of the populationworldwide

 and is a leading cause of death. 

 Optimal management of CKD includes cardiovascular risk reduction, treatment of 

albuminuria, avoidance of potential nephrotoxins, and adjustments to drug dosing.

 Patients also require monitoring for complications of CKD, such as hyperkalemia, 

metabolic acidosis, anemia, and other metabolicabnormalities. 

 Diagnosis, staging, and appropriate treatment of CKD is important in reducing the burden 

of CKD 


