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Introduction 

• Chronic kidney disease (CKD) affects 10–15% of the population 

worldwide and its prevalence is increasing. 

• CKD is defined as the presence of reduced kidney function (an 

estimated glomerular filtration rate [eGFR] < 60 mL/ min/1.73 m2 ) or 

kidney damage (often indicated by the presence of proteinuria) for ≥ 3 

months duration. 



Introduction 

Hypertension, defined by the European Society of Cardiology and the 

European Society of Hypertension (ESC/ESH) as a blood pressure (BP) 

of ≥ 140/80 mmHg affects ~ 30% of the general adult population and up 

to 90% of those with CKD. 



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. 

• Hypertension and CKD are both independent risk factors for cardiovascular 

disease. 

• Importantly, from a therapeutic perspective, lowering BP can slow eGFR decline, 

delay progression to ESRD, and reduce the incidence of CVD in this patient 

group. 



Proteinuria 

Proteinuria is an important marker of renal damage and is incrementally and 

independently associated with CKD progression and incident CVD. 

The most practical way to measure proteinuria is with a protein-to 

creatinine ratio (PCR) obtained from a spot urine sample. 

An albumin-to-creatinine ratio (ACR) is more accurate when protein leak 

is minimal, with an ACR value of ≥ 30 mg/g sufficient for a diagnosis of 

CKD regardless of eGFR. 



Quantification of proteinuria (adapted from Kidney Disease: Improving 
Global Outcomes 2012 chronic kidney disease guidelines 

Drugs (2019) 79:365–379 



Pathogenesis of Hypertension in Chronic Kidney Disease (CKD) 

AJKD Vol 74 | Iss 1 | July 2019 



Pathogenesis of Hypertension in Chronic Kidney Disease (CKD) 
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Classification of BP 
 

 

 



Categories of BP in Adults* 

*Individuals with SBP and DBP in 2 categories should be 

designated to the higher BP category. 

BP indicates blood pressure (based on an average of ≥2 

careful readings obtained on ≥2 occasions, as detailed in 

DBP, diastolic blood pressure; and SBP systolic blood 

pressure.  
 

BP Category SBP   DBP 

Normal <120 mm Hg and <80 mm Hg 

Elevated 120–129 mm 
Hg 

and <80 mm Hg 

Hypertension 

   Stage 1 130–139 mm 
Hg 

or 80–89 mm Hg 

   Stage 2 ≥140 mm Hg or ≥90 mm Hg 



Classification of office blood pressure and definitions of hypertension grade 





BP Control for Renal Protection 

1994 2002 

2005 



 

 

 

 

Interpretation: Intensive blood pressure lowering 

 appears to provide protection against kidney  

failure events in patients with chronic kidney disease, 

 particularly among those with proteinuria.  

More data are required to determine the effects of 

 such a strategy among patients without proteinuria. 



 



 

Treatment 



Non-Pharmacological Treatment 

• Nonpharmacologic therapy should be the first step to the treatment of 

hypertension, even among patients with CKD. 

• Diets rich in fruits and vegetables and low in saturated or unsaturated fats (such as 

the DASH [Dietary Approaches to Stop Hypertension] diet) can lead to moderate 

declines in BP by w10 mm Hg in hypertensive patients. 

• Increasing potassium intake to 3 to 4 g/d and reducing sodium intake to <1.5 g/d 

can also lead to reductions in BP by ~5 mm Hg with both interventions 

inhypertensive patients, although a high-potassium intake may be difficult to 

maintain without provoking hyperkalemia in patients with more advanced 

CKD (eg, stage 4 or 5). 
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Non-Pharmacological Treatment 

• A restriction to a target < 100 mmol/ day (~ 6 g/day of salt) has also demonstrated a reduction in 

proteinuria by ~ 25%, an effect that is unlikely to be explained by BP reduction alone. 

• Weight loss is effective in reducing BP and proteinuria and may slow CKD progression (~5 mm 

Hg for every 5-kg weight loss). 

• For those with sleep apnea, treatment with continuous positive airway pressure may also lead to 

modest improvements in BP. 

• Both aerobic and isometric resistance exercise can improve BPs in patients with hypertension. 

Currently, 90 to 150 minutes of aerobic exercise is recommended per week. 

• Use of over-the-counter medications such as nonsteroidal anti-inflammatory pain medications 

should be avoided because they may increase BP and also adversely affect kidney function. 

 



Nonpharmacological Interventions  

COR LOE Recommendations for Nonpharmacological Interventions 

I A 
Weight loss is recommended to reduce BP in adults with 
elevated BP or hypertension who are overweight or obese.  

I A 

A heart-healthy diet, such as the DASH (Dietary 
Approaches to Stop Hypertension) diet, that facilitates 
achieving a desirable weight is recommended for adults 
with elevated BP or hypertension.  

I A 
Sodium reduction is recommended for adults with 
elevated BP or hypertension.  

I 
 

A 
 

Potassium supplementation, preferably in dietary 
modification, is recommended for adults with elevated BP 
or hypertension, unless contraindicated by the presence 
of CKD or use of drugs that reduce potassium excretion.  



Nonpharmacological Interventions (cont.)   

COR LOE 
Recommendations for Nonpharmacological 

Interventions 

I A 
Increased physical activity with a structured exercise 
program is recommended for adults with elevated BP or 
hypertension.  

I A 

Adult men and women with elevated BP or hypertension 
who currently consume alcohol should be advised to 
drink no more than 2 and 1 standard drinks* per day, 
respectively.  

*In the United States, 1 “standard” drink contains roughly 14 g of pure alcohol, which is 
typically found in 12 oz of regular beer (usually about 5% alcohol), 5 oz of wine (usually about 
12% alcohol), and 1.5 oz of distilled spirits (usually about 40% alcohol). 







 

Pharmacological Treatment 



RAAS blockade 
 

• In general, for patients with CKD, ACE inhibitors and ARBs are 

considered first-line antihypertensive agents by most guidelines, 

especially in the presence of concurrent albuminuria (albumin excretion > 

300 mg/d).They have both cardioprotective and renoprotective properties. 

• ACE inhibitors and ARBs induce efferent arteriolar vasodilation, which 

leads to reductions in intraglomerular pressure and therefore suppresses 

proteinuria. 

• This renal benefit is applicable to both patients with and without diabetes. 



RAAS blockade 

• However, the combination of ACE inhibitors with ARBs has not been shown to be 

effective at slowing the progression of CKD or reducing CV events in patients 

with CKD (with or without diabetes). 

• Because this combination may predispose to hyperkalemia and acute kidney 

injury, dual blockade with ACE inhibitors and ARBs has generally fallen out of 

favor. 

• ONTARGET study: Combination therapy was associated with an increased 

incidence of adverse effects with no significant reduction in the primary outcome 

of death from CVD, MI, stroke or heart failure 





Chronic Kidney Disease  

COR LOE 
Recommendations for Treatment of Hypertension in 

Patients With CKD 

I 
 

SBP:  

B-RSR 
Adults with hypertension and CKD should be treated to a BP goal 
of less than 130/80 mm Hg. 

DBP:  
C-EO 

IIa B-R 

In adults with hypertension and CKD (stage 3 or higher or 

stage 1 or 2 with albuminuria [≥300 mg/d, or ≥300 mg/g 

albumin-to-creatinine ratio or the equivalent in the first 

morning void]), treatment with an ACE inhibitor is 

reasonable to slow kidney disease progression. 

IIb C-EO 

In adults with hypertension and CKD (stage 3 or higher or 

stage 1 or 2 with albuminuria [≥300 mg/d, or ≥300 mg/g 

albumin-to-creatinine ratio in the first morning void]), 

treatment with an ARB may be reasonable if an ACE 

inhibitor is not tolerated. 

SR indicates systematic review. 
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Diuretics 

Diuretics are a reasonable choice for most patients with CKD, especially in 

the setting of volume overload.  

Loop diuretics may be preferred as GFR declines, especially if there is 

evidence of volume overload, although higher doses are often required in 

those with a lower eGFR 

 Bumetanide or torsemide may be preferred due to its superior 

bioavailability. Torsemide also has a longer half-life than furosemide and 

bumetanide and can be administered once daily.  



Diuretics 

• There is evidence that thiazide and thiazide-like diuretics are effective 

antihypertensive agents, likely through indirect vasodilatory mechanisms. 

• In non-proteinuric CKD, monotherapy with a thiazide-like diuretic 

(such as indapamide) may have a role and should be considered as a 

potential for first-line therapy . 

• Treatment with a diuretic may also reverse the loss of physiological 

nocturnal dip in BP described in CKD 



Diuretics 

• Diuretics should generally be avoided in patients with polycystic kidney 

disease due to accelerated cyst growth and loss of excretory function 

associated with their use. 

• Mineralocorticoid receptor antagonists (blockers) (such as spironolactone) 

effectively reduce BP in CKD but run the risk of exacerbating 

hyperkalaemia. These agents have been demonstrated to improve systolic 

and diastolic function in early CKD and therefore may be of particular value 

in patients with concomitant left ventricular dysfunction. 



Calcium Channel Blockers  

• Both dihydropyridine and non-dihydropyridine CCBs are useful in the 

management of hypertension in CKD. Dihydropyridine CCBs (such as 

amlodipine) can be used as first-line therapy in non-proteinuric CKD, either alone 

or in combination. 

• In proteinuric CKD their effect is inferior to RAAS blockade. 

• Nondihydropyridine calcium channel blockers (eg, diltiazem or verapamil) may 

also have antiproteinuric effects and may be useful in patients with CKD and 

proteinuria. 



Therapeutic strategies for treatment  
of hypertension in CKD 



β blockers 

• β-Blockers (β-adrenoceptor antagonists) effectively reduce BP in CKD due to 

their effect on the dysregulated sympathetic nervous system. The cardioprotective 

benefits of these drugs are well-established. 

• Among patients with cardiac disease, there may be indications for other classes of 

antihypertensive agents, such as β-blockers. 

• Direct comparisons with ACE inhibitors have shown β-blockers to offer inferior 

renoprotection. 

 



β blockers 

• Underuse in patients with CKD may be partially explained by concerns 

regarding glycaemic control, reduced renal excretion and systemic 

accumulation (Atenolol). 

• Although these are potential risks with certain classes of β-blockers, these 

drugs can be safely used in all degrees of renal impairment. 

• Dosing adjustments may be required, and hepatically excreted β-blockers 

and those with additional vasodilatory properties (such as carvedilol) are 

likely to be of particular value. 



α-blockers 

• Peripherally acting α-blockers (such as prazosin, doxazosin) are commonly used 

as part of combination therapy for the management of hypertension in CKD. 

• This may be due to a pharmacokinetic profile that is undisturbed by declining 

eGFR in addition to favourable effects on glycaemic control. Several studies have 

demonstrated their efficacy as add-on therapy in the management of hypertension 

in CKD . 

• α-Blockers should not, however, be considered for first-line therapy, as they 

are less effective than other agents for reducing the incidence of CVD. 



 

 

Blood Pressure Goals in Patients With Hypertension According to Clinical Conditions 
Bakris et al. 

J A C C VOL . 7 3 , N O . 2 3 , 2 0 1 9  J U N E 1 8 , 2 0 

1 9 : 3 0 1 8 – 2 6 



Management of Hypertension in Patients With CKD 

•Colors correspond to Class of Recommendation in Table 1. 

•*CKD stage 3 or higher or stage 1 or 2 with albuminuria ≥300 mg/d or ≥300 mg/g 

creatinine. 

•ACE indicates angiotensin-converting enzyme; ARB, angiotensin receptor blocker; BP 

blood pressure; and CKD, chronic kidney disease. 
. 

Treatment of hypertension in patients with CKD

Albuminuria 
(≥300 mg/d or ≥300 mg/g 

creatinine)

ACE inhibitor*
(Class IIa)

Yes

Usual “first-line” 
medication choices

ACE inhibitor
(Class IIa)

ARB*
(Class IIb)

No

Yes

ACE inhibitor 
intolerant

No

BP goal <130/80 mm Hg
(Class I)



Chronotherapy 

As the diurnal variation of BP can be influenced by timing of 

antihypertensive medications, it has been hypothesized that evening 

dosing could reverse the non-dipping nocturnal BP seen in CKD. 

Chronotherapy would therefore seem to be one of the more 

straightforward methods of achieving improved outcomes for those with 

hypertension and CKD. 



Antihypertensive Medication Adherence Strategies 

COR LOE 
Recommendations for Antihypertensive Medication 

Adherence Strategies  

 
I 
 

B-R 

In adults with hypertension, dosing of antihypertensive medication 
once daily rather than multiple times daily is beneficial to improve 
adherence.  

IIa B-NR 

Use of combination pills rather than free individual 

components can be useful to improve adherence to 

antihypertensive therapy.  



Managing Hypertension in the Context of Haemodialysis 

• Hypertension in patients undergoing haemodialysis may be largely driven by sodium and 

water overload. However, hypertension often persists despite aggressive ultrafiltration. 

• All classes of antihypertensive may be used, although data governing this are limited.  

• Use of β-blockers is particularly attractive as they mitigate some of the arrhythmogenic 

effects of dialysis and reduce arterial stiffness and left ventricular hypertrophy, both of 

which are accelerated in ESRD. Choice of β-blocker remains contentious, in part due to 

variable degrees of drug clearance during haemodialysis. 




