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Objectives

Epidemiology of Hypertension in Diabetes.

Pathogenesis of Hypertension in Diabetes.

Evolution of hypertension guidelines.

Discuss the evidence leading to different blood pressure targets.

Review the nonpharmacologic and pharmacologic interventions 
for management of hypertension.

Establish the difference between white coat hypertension and 
masked hypertension.



Hypertension 
and

Diabetes

(Deadly Duo)

Hypertension is the most common 
comorbidity in patients with type 2 

diabetes. 

The prevalence of hypertension is 
higher in patients with diabetes than in 

the general population.

The coexistence of hypertension and 
diabetes increases the incidences of 

CVD and mortality and augments the 
risks of nephropathy and retinopathy



Impact of 
Hypertension 
and Diabetes 

in CVD
( Framingham 

study)

Chokshi NP, et al. Heart 2013;99:577–585. doi:10.1136/heartjnl-2012-302029 



Prevalence

The prevalence 
depends on type 
and duration of 
diabetes, age, sex, 
race/ethnicity, BMI, 
history of glycemic 
control, and the 
presence of kidney 
disease, among 
other factors.

Chokshi NP, et al. Heart 2013;99:577–585. doi:10.1136/heartjnl-2012-302029 



Pathogenesis

Premature
Aging

Although the cause of HTN 
is multifactorial  and the 

insulin resistant state is one 
factor.

Increase 
Volume 

expansion

Khangura DS,, et al. Hypertension in Diabetes. [Updated 2018 Feb 14



Diabetes and 
Hypertension

T2DM: 40% are hypertensive at the time of diagnosis, and one half 
of these patient has high BP before the onset of moderately 
increased albuminuria.

prevention and management of these risk factors should be systematically assessed at 

least annually in all patients with diabetes. 



EVIDENCE
BENEFITS OF  TREATMENT



Alex R. Chang, Meghan Lóser, Rakesh Malhotra and Lawrence J. Appel, CJASN January 2019, 14 (1) 161-169;

UKPDS

2017
ADA

>140/90



UKPDS
(n=1148)

160/94mmHg

Intensive vs Standard

144/82  vs 154/87



UKPDS

Adler Al, et al. BMJ. 2000;321:412-419.

Blood Pressure and Diabetic 
Complications 

United Kingdom Prospective Diabetes Study



170/77mmHg

Treatment vs Placebo

143/65 vs 155/72 

SHEP
(n=590)



HOT 
(n=1,501)

Hansson l, et al. Lancet 1998

51%

170/105 mmHg

Intensive vs 
Conventional

139/81 vs  143/85



ADVANCE BP
(n=11,140)

long standing diabetes

145/81 mmHg

Intensive vs Conventional

134/74 vs  140/70

REDUCED 
TOTAL 

MORTALITY



These observations 
supported a historical 

goal blood pressure for 
diabetic patients of less 

than 140/90 mmHg 

The treatment of hypertension in diabetic patients was 
associated with significant clinical benefits 

UKPDS  (1998) 

144/82 versus 154/87 mmHg

HOT ( 1998)

140/81 versus 144/85 mmH.

ADVANCE BP ( 2010)

134.5/74 versus 140/76 mmHg



Timeline of History of 
Hypertension 
Guidelines
EVIDENCE



Evolution of blood pressure clinical practice guidelines: a personal perspective Paul K. Whelton, MB, MD, MSc, https://doi.org/10.1016/j.cjca.2019.02.019 

Hypertension Guidelines



A Flood of Hypertension Guidelines

“Although there is an unequivocal call to treat hypertension in diabetes, 
professional organizations and experts have different opinions regarding the 
most optimal blood pressure targets and treatment to lower vascular risks in 

diabetes population”

Pasquale Passarella, et al. Diabetes Spectrum Aug 2018, 31 (3) 218224.



Blood 
Pressure 

Goals
DIABETICS

Pasquale Passarella, et al. Diabetes Spectrum Aug 2018, 31 (3) 218224.



EVIDENCE
BLOOD PRESSURE TARGETS



Clinical trial Population Intensive Standard Outcomes

HOT  
18,790 participants, including 
1,501 with diabetes 

DBP target: <80 
mmHg 

DBP target: <90 
mmHg 

In diabetes, an intensive 
diastolic target was associated 
with a significantly reduced 
risk (51%) of CVD events 

ADVANCE BP 

11,140 participants with T2D 
aged 55 years and older with 
prior evidence of CVD or 
multiple cardiovascular risk 
factors 

Achieved (mean) 

136/73 mmHg 

Achieved (mean) 

141.6/75.2 mmHg 

reduced risk of major 
macrovascular and 
microvascular events (9%), 
death from any cause (14%), 
and death from CVD (18%) 

ACCORD BP 

4,733 participants with T2D 
aged 40–79 years with prior 
evidence of CVD or multiple 
cardiovascular risk factors 

Target <120 mmHg

Achieved (mean) 
119.3/64.4 

Target: < 140 mmHg 

Achieved (mean) 
133.5/70.5 mmHg 

No benefit in MACE

Stroke risk reduced 41% with 
intensive control 

SPRINT 

9,361 participants without 
diabetes 

Target  <120 mmHg 

Achieved (mean): 
121.4 mmHg 

Target  <140 mmHg 

Achieved (mean): 
136.2 mmHg 

lowered risk of the primary 
composite outcome 25%, 
reduced risk of death 27% 
increased risks of electrolyte 
abnormalities and AKI

Randomized controlled trials of intensive versus standard hypertension treatment strategies 

Diabetes Care Volume 42, Supplement 1, January 2019 



ACCORD 
BP



ACCORD BP
(n=4,733)

139/76

Intensive vs Standard
<120 vs <140

119.3 vs 133.5

n engl j med 362;17 nejm.org april 29, 2010 

41%



SPRINT
(n=9,371)

(No diabetics) 
High risk

139/78

Intensive vs Standard
<120 vs <140

121 vs 136

The primary composite 
outcome was myocardial 

infarction, other acute 
coronary syndromes, stroke, 
heart failure, or death from 

cardiovascular causes. engl j med 373;22 nejm.org November 26, 2015 

25% 27%



Subgroup Analyses 
from

ACCORD BP
(n=2592)

139-140/75-76

Intensive vs Standard
<120 vs <140

120 vs 134



Serious 
Adverse 
Events



BP Target

Yes or Not?

<140 ?
<130 ?
<120 ?



ADA
Diabetes and Hypertension : Position statement

Most patient with DM and HTN should be treated to a 

<140/90 mmHg

For individuals at high risk of CVD if they can be achieved without undue 
treatment burden. 

<130/80 mmHg 



EVIDENCE
CHOICE OF ANTIHYPERTENSIVE DRUGS



Selecting
Therapy

Prevent 
mortality

Prevent 
adverse 

cardiovascular 
events

Prevent the 
progression of renal 

disease



Systolic 
Hypertension 

in Europe 
Trial

Placebo vs 
Nitrendipine

160/95

Decrease
8/4mmHg



HOPE 
Trial

(40% DM + risk factors)

� gRamipril vs 
Placebo

139/79

Decrease
3-4/2mmHg



The  Antihypertensive and Lipid lowering to prevent 
heart attack

Trial .

ALLHAT Officers and Coordinators for the ALLHAT Collaborative Research Group. JAMA. 2002;288(23):2981.

ALL HAT
trial

(36% DM)

Amlodipine
Chlorthalidone

Lisinopril
Doxazosin

146/84mmHg

Achieved
136/75



The Irbesartan 
Diabetic 

Nephropathy Trial 
(IDNT)

Ibersartan vs Placebo
Ibersartan vs Amlodipine

Amlodipine vs Placebo

160/87mmHg

Achieved
140-144/77-80



RENAAL trial
(1,513 DM)

Losartan vs 
placebo

153/82mmHg

Achieved
140/74



LIFE trial
(13 % DM)

Efficacy of an ARB was 
compared with a beta 

blocker

Losartan vs atenolol

174/93mmHg

Achieved
144/81 vs 145/81



ACCOMPLISH 
trial

(60% DM) 

Kenneth Jamerson, M.D., Michael A. Weber, M.D., George L. Bakris,, N Engl J Med 2008; 359:2417-2428

Benazepril + 
Amlodipine

Vs
Benazepril+HCTZ

145/80

Achieved  
131/73 vs 132/74



Pharmacologic 
Therapy

� Treatment for hypertension should include drug classes demonstrated to 
reduce cardiovascular events in patients with diabetes. 

� ACE inhibitors
� ACE inhibitor or ARB, is the recommended first-line treatment for hypertension in 

patients with diabetes and urine albumin-to- creatinine ratio >300 mg/g creatinine  
or 30–299 mg/g creatinine ratio. 

� Angiotensin receptor blockers (ARBs)

� Thiazide-like diuretics

� Dihydropyridine calcium channel blockers

� Multiple-drug therapy is generally required to achieve blood pressure 
targets. 





AMERICAN DIABETES ASSOCIATION
Recommendations

Patients with diabetes and hypertension, blood pressure targets should be 
individualized through a shared decision-making process that addresses 

cardiovascular risk, adverse effects of antihypertensive medications, and 
patient preferences. 

Doabetes Care Volume 42, Supplement 1, January 2019 



Diabetes And Hypertension A Position Statement By ADA, 2017



Patients found to have an elevated 
blood pressure (>140/90 mmHg) 
should have blood pressure confirmed 
using multiple reading.

All hypertensive patients with 
diabetes should have home blood 
pressure monitored to identify white-
coat hypertension. 

Orthostatic measurement of blood 
pressure should be performed during 
initial evaluation of hypertension and 
periodically at follow-up. 

10-year ASCVD risk 
>15%  

<130/ 80 mmHg 

10-year ASCVD 
<15%

<140/90 mmHg
Diabetes And Hypertension A Position Statement By ADA, 2017

Diabetes And Hypertension A Position Statement By ADA, 

Recommendations

ADA

Diabetes Care Volume 42, Supplement 1, January 2019 



Lifestyle 
Management

2017 ACC/AHA/AAPA/ABC/ACPM/AGS/APhA/ASH/ASPC/NMA/PCNA Guideline



Hypertension 
diagnosis and 

management can be 
complicated by two 
common conditions:

Masked Hypertension

White-Coat 
Hypertension 

2017 ACC/AHA/AAPA/ABC/ACPM/AGS/APhA/ASH/ASPC/NMA/PCNA Guideline, J Am Coll Cardiol 2018;71:e127-e248



Take- Home
Messages

One should use antihypertensive agents that do not worsen preexisting metabolic conditions

Timely titration of therapy to achieve BP goals. 

Individualization of treatment taking into consideration patient characteristics, preference, potential 
side-effects and cost. 

Initial agent for people living with diabetes and hypertension should be ACEi and ARB. 

Early drug therapy for patients with confirmed BP >140/90m mmHg, as well as lifestyle therapy.  

Lower target, such as <130/<80mmHg, may be appropriate in younger patients and those with 
microvascular complications.

Patient with Diabetes and HTN should be treated to SBP and  DBP goals <140/90 mmHg. 



Gracias


