
Hypertension and chronic 

kidney disease – New 

treatment perspectives



Introduction  

 Hypertension is both a cause and effect of CKD and contributes to its progression . 

 As eGFR declines, the incidence and severity of hypertension increase .

 Additionally, hypertension and CKD are both independent risk factors for 

cardiovascular disease (CVD).

 Inherent renal arterial myogenic responses also modify the response of the 

kidney to increased blood pressure.

Pugh D et al.Drugs .2019; 79:365–379



Pathophysiologic mechanisms of 

hypertension in chronic kidney disease

Ku E et al. Am J Kidney Dis.2019; 

74(1):120-131.



Factors causing hypertension in 

chronic

kidney disease.
Factor Dominant mechanism

Impaired sodium excretion Expansion of ECF volume

Activation of RAS Direct vasoconstriction

Sympathetic activation

Sympathetic activation Direct vasoconstriction

Stimulation of renin release

Imbalance in prostaglandins or

kinins

Vasoconstriction

Endothelin Direct vasoconstriction

Renal injury

Reduced nitric oxide Loss of vasodilator effect

ECF: extracellular fluid; RAS: renin-angiotensin system.

Tedla FM et al. International Journal 

of Hypertension;2011:132405:1-9 



Checklist for identifying hypertensive 

patients at risk for CKD

 Advanced age, i.e. greater than or equal to 50 years

 Presence of other comorbidities such as diabetes, metabolic syndrome, 

urinary stones, hyperlipidemia, etc.

 History of or presence of anemia

 History of heart attack, stroke, or congestive heart failure

 Family history of CKD

 Smoking

 Abnormally increased levels of serum serum creatinine

Abraham G et al. J Assoc

Physicians India. 2017 ;65(2 ):6-



Checklist for identifying hypertensive 

patients at risk for CKD

 Two recent eGFR results obtained within the last 2 years, performed more 

than 90 days apart, with both showing values <60 mL/min/1.73m.

 Presence of proteinuria, i.e. urine protein dipstick 1+ or greater, spot urine 

albumin-creatinine ratio >200 mg/g on two consecutive dates separated 

by at least 90 days with or without reduced GFR

 Albumin excretion rate >30 mg/24 hours in 24-hour samples, or albumin 

creatinine ratio 30–300 mg/g in at least two of three samples obtained 

within a period of 3–6 months

 Presence of red blood cells and white blood cells on urinalysis.

Abraham G et al. J Assoc

Physicians India. 2017 ;65(2 ):6-
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Normal and Abnormal BP based on the

2017 AHA/ACC Guideline in Patients With 

CKD

Whelton et al. J Am Coll

Cardiol.

2018;71(19):2199-2269



Factors affecting the accuracy of blood 

pressure

Abraham G et al. J Assoc Physicians India. 2017 

;65(2 ):6-22



Quantification of proteinuria from Kidney Disease: 

Improving Global Outcomes 2012 chronic kidney 

disease guidelines

Abraham G et al. J Assoc Physicians India. 2017 

;65(2 ):6-22



Albuminuria categories in CKD
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GFR categories in CKD
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Albuminuria categories in CKD
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Classification of hypertension stages according to BP levels, 

risk factors, hypertension mediated organ damage 

(HMOD), or comorbidities.



2012 KDIGO Guidelines on management of 

hypertension in nondiabetic non-dialysis–dependent 

CKD patients

Abraham G et al. J Assoc Physicians India. 2017 

;65(2 ):6-22



2012 KDIGO Guidelines on management of 

hypertension in diabetic non-dialysis–dependent 

CKD patients

Abraham G et al. J Assoc Physicians India. 2017 

;65(2 ):6-22



Algorithm for the management of blood pressure in patients 

with CKD

Abraham G et al. J Assoc Physicians India. 2017 ;65(2 ):6

22



Management of blood pressure in dialysis 

patients

Abraham G et al. J Assoc

Physicians India. 2017 ;65(2 ):6-
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Treatment guidelines related to management 

of hypertension in patients with CKD and 

albuminuria

Kalaitzidis et al. Current Hypertension Reports.2018; 

20:64



Hypertension management in patients

with type 2 diabetes, nephropathy and/or early 

CKD.
 In patients with type 2 diabetes and hypertension, salt intake of less than 90 mmol per day 

(less than 2 g per day of sodium – equivalent to 5 g of sodium chloride)  (Grade 1C).

 In patients with type 2 diabetes, CKD and urine albumin excretion rate (AER) of less than 30 

mg per 24 hours (albumin:creatinine ratio (ACR) less than 3 mg/mmol), target upright blood 

pressure should be less than 140/90 mmHg, using antihypertensive therapy in the maximum 

tolerated doses (Grade 1D).

 In patients with type 2 diabetes, CKD and urine AER of greater than 30 mg per 24 hours (ACR 

greater than 3 mg/mmol), target upright blood pressure is consistently less than 130/80 

mmHg, using antihypertensive therapy in the maximum tolerated doses (Grade 2D)

 ACEIs (or ARBs if ACEIs are not tolerated) should be preferentially used in patients with type 2 

diabetes and CKD who have urine AER above 30 mg per 24 hours (ACR greater than 3 

mg/mmol). 



Summary of Recommended Blood Pressure 

Targets by Comorbid Conditions and Age and by 

Guideline Group

Kramer HJ et al. Am J Kidney Dis.2017;73(4): 437-

458



BP Target Studies in Populations With CKD

Kramer HJ et al. Am J Kidney Dis.2017;73(4): 

437-458



National Kidney foundation guidelines for 

selecting antihypertensive agents in dialysis 

patients

Abraham G et al. J Assoc Physicians 

India. 2017 ;65(2 ):6-22



Therapeutic approach in transplant patients with 

hypertension

Abraham G et al. J Assoc Physicians India. 2017 ;65(2 
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Indications & Choice of Antihypertensive 

Agents for Patients With CKD

Ku E et al. Am J Kidney Dis.2019; 
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Agents for Patients With CKD
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Caution in prescribing in patients with 

CKD

Whittaker CF et al. Clin J 

Am Soc Nephrol.2018; 13: 

1738–1746



Resistant hypertension

Abraham G et al. J Assoc Physicians India. 2017 

;65(2 ):6-22



Resistant hypertension - Management

Abraham G et al. J Assoc Physicians India. 2017 ;65(2 
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Summary

 Hypertension is both a cause and consequence of CKD.

 All patients at increased risk of CKD should be evaluated for blood pressure, 

markers of kidney damage, and estimated GFR.

 Feasible tests for screening for CKD in primary care settings include testing 

the urine for protein and measuring serum creatinine levels to estimate GFR.

 Guidelines from across several international organization recommend a 

goal blood pressure of <140/90 mmHg in patients with CKD.

 In children with non-dialysisdependent CKD, BP-lowering treatment should 

be started when BP is consistently above the 90th percentile for age, sex, 

and height

 In elderly persons with CKD, BP management should be tailored carefully 

based on their age, other treatments, and presence of comorbidities.


