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Outline and Objectives

Outline
• Epidemiology of HTN and CKD
• Evidence behind target BPs 

recommended in guidelines
• Which targets apply to which 

patients?
• Who benefits from a lower target?

• Evidence behind choice of BP agent
• Who needs RAASi?

• Other management considerations
• Lifestyle interventions
• Measuring BP
• Sick day medication adjustments

Objectives
• Understand the interaction 

between HTN and CKD
• Understand where BP targets come 

from and how that applies to 
individual patients
• Understand the evidence behind 

choice of BP agents
• Understand proper methods for BP 

measurement in and out of office



Hypertension and CKD:
by the numbers

• Approximately 25%-30% of Canadians have hypertension (depending on 
definitions, series)

• Approximately 10% of Canadians have some degree of CKD
• >19,000 CKD patients in BC registered with BCR (a vast underestimate of 

provincial rates)

>50% (up to ~80% in some reports) of CKD patients have HTN

• As of 2019, there are 7077 patients with ESKD (dialysis or transplant) in BC
• In 829 (11%) vascular/HTN nephrosclerosis is listed as the sole cause
• Attribution is difficult in this setting (more later)

Even for those in whom it is not the cause, BP management is a 
key management consideration in CKD care

Canadian Institute for Health Information. Annual Statistics on Organ Replacement in Canada: Dialysis, Transplantation and 
Donation, 2010 to 2019. Ottawa, ON: CIHI; 2020



Blood pressure control is directly related to 
renal outcomes...

Figure is just renal 
outcomes, not to 
mention 
cardiovascular 
outcomes



...But, it is not always a straightforward 
diagnosis/relationship!

Not all patients with 
hypertensive 
nephrosclerosis (even 
biopsy proven) have 
systemic/arterial 
hypertension

AND

Not all hypertensive 
patients with CKD have 
hypertensive 
nephrosclerosis!



Features suggestive of hypertensive nephrosclerosis
Avoid premature diagnostic closure

• Long-standing or severe hypertension (e.g. >10 years)
• Hypertensive retinal changes
• Left ventricular hypertrophy
• Proteinuria less than 0.5 g/d
• Hypertension diagnosed prior to the onset of 

proteinuria
• Hypertension preceding kidney dysfunction
• Black race
• No signs of alternate diagnosis

Important to do a screen 
to rule out other causes, 
especially if it does not fit 
this patient profile

AND

Don’t forget to do a screen 
for secondary causes of 
hypertension where 
appropriate (eg young age, 
systemic symptoms)



Managing HTN: Targets, targets, targets!

CKD is included in the 
‘high risk’ category for 
Hypertension Canada 
BUT only non-diabetic 
and protein <1g/day



Whirlwind tour of 
HTN evidence
Where did these targets come from?



Combined 
endpoint

MI

Stroke

CV 
mortality

HOT trial: ‘Goldilocks’

• 18790 patients randomized 
to different BP targets (as 
well as to ASA or not) 
• This is where the ‘sweet 

spot’ for BP control comes 
from (138/86)
• In general no benefit of going 

lower AND increased CV 
mortality



Big Question 1: Is 
lower better in 
CKD patients?



Landmark trials in CKD and HTN

Recall targets from KDIGO 2012 
(Using this one as it reflects the 
evidence base)

Non-DM CKD
ACR <3, Target <140/90 (1B)
ACR 3-30, Target <130/80 (2D)
ACR >30, Target <130/80 (2C)

Diabetic CKD
ACR <3, Target <140/90 (1B)
ACR >3, Target < 130/80 (2D)



• Non-diabetic CKD treated with ramipril
• Randomized to either conventional (DBP <90) or intensified (<130/80) BP control
• No difference in outcomes

REIN 2: Non-diabetic CKD



MDRD

• In this study, patients with 
non-diabetic CKD (Cr 106-
619) were randomized to a 
normal or low protein diet 
as well as normal or low 
blood pressure goals (MAP 
107 vs 92). 

• The majority of patients in 
this study had either 
glomerular disease or PCKD 
as their cause of CKD

• Dashed = usual 
BP (MAP = 96; 
~130/80)

• Solid = low BP 
(MAP = 91; 
~127/75)



MDRD

• For the whole 
population, there was 
no difference with the 
lower goal 

BUT 
• There was a difference 

in the proteinuric 
patients

• Not shown but a 
longer term follow up 
was done, showed 
sustained effect



Non-diabetic CKD

• A subsequent meta-analysis of RCTs (including MDRD and 
another landmark similar trial, AASK) of non-diabetic CKD 
patients 

• Both the level of hypertension and proteinuria were shown 
to be independently associated with higher rates of CKD 
progression; any BP above 140 and any proteinuria >2g/day 
were significantly higher with a trend at lower levels.  

• The two variables are synergistic; patients with >1.0g/day of 
proteinuria had significant, more than two-fold higher rates 
of CKD progression with BP >130, with the lowest rates of 
CKD progression seen in the 110-119 group.  

• There was no significant difference in rates of CKD 
progression seen in patients with less than 1.0g/day of 
proteinuria. 



Non-diabetic CKD

• If there is protein, the above represent evidence 
to support the goal of 130/80
• If there is no proteinuria, there was no evidence 

to treat to a lower target
• Since the above studies showed a significant 

difference with protein >3g but a less clear 
difference with 1-3g, that is why the grading of 
the recommendation is slightly stronger for >3g.

Recall targets from KDIGO 2012 
(Using this one as it reflects the 
evidence base)

Non-DM CKD
ACR <3, Target <140/90 (1B)
ACR 3-30, Target <130/80 (2D)
ACR >30, Target <130/80 (2C)

Diabetic CKD
ACR <3, Target <140/90 (1B)
ACR >3, Target < 130/80 (2D)



Big Question 2: 
Are the BP targets 
any different for 
diabetic CKD?



• Since the UKPDS studies, it has 
been clear that higher blood 
pressure is correlated with 
worse micro and macrovascular 
outcomes in diabetics

• This is observational data of 
diabetic patients



ADVANCE

• The ADVANCE trial went on to randomize 
11140 hypertense diabetics to perindopril 
+ indapamide or placebo
• The patients treated with perindopril-

indapamide had a reduction in mean 
blood pressure to 134.5/74 v 140/76 
• This trial demonstrated a clear benefit in 

treating hypertense diabetics, but we 
would not now consider this a ‘low’ BP 
target



ACCORD

• The ACCORD trial randomized 
4733 with DM2 to different 
BP goals – either SBP of 120 
or 140mmHg
• The achieved BPs in this trial 

were 119/64.4 v 133.5/70.5 
• (More meds needed)



• There was no difference 
in endpoints between 
the intensive and 
standard BP arms
• The intensive group had 

a significant decrease in 
the rate of stroke 
(0.32% per year vs 
0.53% per year)
• BUT, the intensive group 

required more drugs 
and had significantly 
more adverse events 
including hypotension, 
increased creatinine/AKI



Non-proteinuric DM CKD
• This is why the strongest recommendation is to 

treat non-proteinuric diabetic CKD to <140/90 and 
any recommendation for BP lower than this is a 
weak one

• Practically, you can consider going lower than this, 
but know there is a higher risk of adverse events 
including the higher creatinine levels seen in 
ACCORD

• Even more caution that if BP is lowered to below 
<120/70, this is more strongly associated with 
harm

Recall targets from KDIGO 2012 
(Using this one as it reflects the 
evidence base)

Non-DM CKD
ACR <3, Target <140/90 (1B)
ACR 3-30, Target <130/80 (2D)
ACR >30, Target <130/80 (2C)

Diabetic CKD
ACR <3, Target <140/90 (1B)
ACR >3, Target < 130/80 (2D)



Proteinuric DM CKD 

• Most evidence regarding BP goals in this setting 
comes from observational studies

• The above studies either did not quantify 
proteinuria or were not powered to detect 
different BP goals based on degree of proteinuria

• So although we extrapolate from the general 
proteinuric CKD data and feel stronger about a 
lower BP target in proteinuric diabetic patients, the 
direct evidence for a lower BP target is scant 
• Hence the 2D for <130/80 vs 1B for <140/90

Recall targets from KDIGO 2012 
(Using this one as it reflects the 
evidence base)

Non-DM CKD
ACR <3, Target <140/90 (1B)
ACR 3-30, Target <130/80 (2D)
ACR >30, Target <130/80 (2C)

Diabetic CKD
ACR <3, Target <140/90 (1B)
ACR >3, Target < 130/80 (2D)



SPRINT
Changing all the guidelines!



• Able to achieve target (with more medications)
• Trial stopped early due to evidence of benefit



• Not powered for 
subgroups, but 
trend for CKD
• Note benefit is 

preserved for other 
groups including 
>75 yo



The benefit comes at an 
increased risk of 
adverse events 
including AKI, 
hypotension, 
orthostasis, electrolyte 
abnormalities



Putting it all together: BP targets
Consider 

standard targets
Consider lower 

targets

High CV risk

Proteinuria

Higher risk of 
adverse effects 

(frailty, age, 
susceptible to AKIs)

Minimal proteinuria

Targets should always be individualized
• If using an aggressive target, counsel patients of the risk
• If you run into trouble, consider what the evidence was for a stricter target and consider backing off when you think 

risk outweighs the benefit

Potential risks: AKI, 
hypotension, 
orthostasis, electrolyte 
abnormalities

Potential benefits: 
Better CV outcomes, 
better renal outcomes



Big Question 3: 
Does the drug 
matter?

Who gets RAASi?



Who gets RAAS blockade?

• There is no specific evidence in the non-diabetic, non-proteinuric 
population, so for these patients, we essentially treat as the general 
population, so any drug is acceptable 



General flowchart 
of drug choices



• Meta-analysis of 
RAAS blockade in 
CKD with  
protein>1g/d

• Improved renal 
and CV outcomes 
in those with 
proteinuria >1g 
(adjusted for BP)



• Benefit of 
RAASi is more 
pronounced in 
those with 
higher degrees 
of proteinuria



Diabetics: IDNT

• 1715 patients with DM2 
and >900mg/d protein 
randomized 1:1:1 to 
irbesartan, amlodipine 
or placebo with doses of 
active drug titrated to 
blood pressure



Not shown here, 
but BP was similar 
across groups



RENAAL

• 327 patients with DM2 
and >500mg proteinuria 
randomized to either 
losartan or any 
antihypertensive, both 
titrated to 140/90

ACR ~140 
mg/mmol in 
our units



• Not shown here but 
BP was not 
significantly different 
between the two 
groups for the 
duration of the study



Grading of CKD BP guidelines

<30mg/24h 30-300mg >300mg

Diabetic 140/90
(1B)

130/80 (2D)
Use ACE/ARB 
(2D)

130/80 (2D)
Use ACE/ARB
(1B)

Non-Diabetic 140/90
(1B)

130/80 (2C)
Use ACE/ARB 
(2D)

130/80 (2C)
Use ACE/ARB 
(1B)

Note where the strong evidence is and where the 
weaker statements are

In the CKD world, the stronger evidence for lower 
targets is those with high proteinuria

• KDIGO extrapolates SPRINT but many of 
the CKD groups were excluded

With better renal and cardiac outcomes, the 
grading for RAASi is stronger for proteinuric 
patients than non-proteinuric CKD

• You can extrapolate to others (and there 
are other reasons for RAASi –eg HOPE), 
but in the renal world these are the 
patients to be more aggressive with RAASi

Pre-SPRINT

Post-SPRINT



Putting it all together: to RAASi or not to RAASi?

Consider 
RAASi

Any 1st line 
agent will do

No cardiac 
history

Minimal 
proteinuria

Clear cardiac 
indication

Proteinuria

Drugs should always be individualized
• RAASi is a good choice for almost everyone
• But if you run into trouble, consider what the evidence was for RAASi and consider if you think risk 

outweighs the benefit
• I think of these as ‘negotiable’ and ‘non-negotiable’ reasons for RAASi

Potential risks: 
Potentiation of AKIs, 
hyperkalemia

Potential benefits: CV 
outcomes in those with 
established cardiac 
issues, better renal 
outcomes in some 
subgroups



Final consideration when selecting treatments for renal protection

Ask yourself: What is the chance this intervention will change the 
patient’s renal outcome?

kidneyfailurerisk.com



Other management considerations 
You made it through the whirlwind of evidence!

• Lifestyle changes
• Proper BP measurement

• Sick day medication adjustments 



Lifestyle adjustments

Note about salt:
• Debate over limit for the general population, 

not all BP is salt sensitive, but in general the 
lower the better when you are thinking of 
hypertensive CKD patients



Home vs office based 
BP measurement 

• Out of office BP 
assessment is the 
preferred method for 
diagnosis of HTN as it is 
superior to office based 
measurements
• Evidence base is building 

for monitoring but not as 
strong as for diagnosis



Office based BP 
measurement • If you are measuring in office, 

automated is better than manual (and 
preferably several averaged readings)



Home BP monitoring

Available at www.bcrenal.ca 

Available at www.hypertension.ca  

24 ambulatory monitoring is the 
gold standard but also comes at a 
cost (One time cost similar to 
buying a home BP unit)

If doing home BP monitoring please 
direct patients to resources to ensure it 
is being done properly

http://www.bcrenal.ca/
http://www.hypertensioncanada.ca/


Last pointer: 
• I would suggest any patient with any 

of these medications get a ’sick day 
list’, especially those on multiple 
agents
• Similar strategy applies not just to 

being ‘sick’ but also in the setting of 
substantial/symptomatic 
hypotension 



Outline and Objectives

Outline
• Epidemiology of HTN and CKD
• Evidence behind target BPs 

recommended in guidelines
• Which targets apply to which patients
• Who benefits from a lower target?

• Evidence behind choice of BP agent
• Who needs RAASi?

• Other management considerations
• Lifestyle interventions
• Measuring BP
• Sick day medication adjustments

Objectives
• Understand the interaction 

between HTN and CKD
• Understand where BP targets come 

from and how that applies to 
individual patients
• Understand the evidence behind 

choice of BP agents
• Understand proper methods for BP 

measurement in and out of office



Questions?

49


