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Hypertension management
In type II diabetes 



Cardiovascular Disease and Risk

Management In DM



Metabolic syndrom

Fatty Liver

Hyperlipidemia

HTN

Overweight & Obesity

Metabolic Disorders:



CVD

STROKE

CANCER

CKD & ESRD

HEPATIC disorder

PAD
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HIS

PE & FOOT EXAM

REFFERALS

ASSESSMENT

EVALUATION

DM MANAGEMENT:



Age, DM onset

FH

Common comorbid: 

CS & Alcohol

PA & Sleep

Eating pattern & Weight history

Social His & support

Medication:

Hypoglycemia +/-

HIS:



General appearance*

Weight ,  WC,  BMI 

BP : orthostatic +/-

Hand: pulse ,   skin,    nail

Pale +/-

Mouth

Thyroid palpation

Skin exam:    acant nig,    insulin injection

Foot examination:

PE:



Lab

Referrals

Assessment

Goal setting

Treatment plan



Hemoglobin and/or hematocrit

Fasting blood glucose and HbA1C

Blood lipids: total cholesterol, LDL cholesterol, HDL cholesterol, triglycerides

Blood potassium and sodium

Blood uric acid

Blood creatinine (and/or cystatin C) for estimating GFR with eGFRa formulas

Blood calcium

Urine analysis (first voided urine in the morning), multicomponent dipstick test in all 
patients, urinary albumin/creatinine ratio, microscopic examination in selected patients.

Selected standard laboratory tests for work-up of hypertensive patients



Annual dilated eye exam

Family planning for women of reproductive age

Registered dietitian for MNT

Diabetes self-management education

Dental examination

Mental health professional, if needed

Referrals:









Assessment and treatment plan:

Assessing risk of diabetes complications

 ASCVD and heart failure history

 ASCVD risk factors and 10-year ASCVD risk assessment

 Staging of chronic kidney disease 

 Hypoglycemia risk 

 Assessment for retinopathy

 Assessment for neuropathy

Comprehensive Medical Evaluation and Assessment of Comorbidities:



The Risk Calculators:



Comprehensive Medical Evaluation and Assessment of Comorbidities:

Goal setting:

 Set A1C/blood glucose/time-in-range target

 If hypertension is present, establish blood pressure target

 Diabetes self-management goals

Therapeutic treatment plans:

 Lifestyle management

 Pharmacologic therapy: glucose lowering

 Pharmacologic therapy: cardiovascular and renal disease 
risk factors

 Use of glucose monitoring and insulin delivery devices

 Referral to diabetes education and medical specialists (as 
needed)





Assessment:

CVD &HF risk:                  1- http/tools.acc.org/ASCVD-Risk-Estimator- Plus

2- EF- LVH –Diastolic dysfunction

CKD risk:                             CKD-EPI Equations for GFR

Hepatic Fibrosis:               FIB-4 calculator

Hypoglycemic risk:           Table 4.3

Assessment for retinopathy:
Assessment for neuropathy:



Therapeutic treatment plans:
 Lifestyle management

 Pharmacologic therapy: glucose lowering

 Pharmacologic therapy: cardiovascular and renal disease risk factors

 Use of glucose monitoring and insulin delivery devices

 Referral to diabetes education and medical specialists (as needed)





Hypertension:

Major risk factor for ASCVD & microvascular 
complications:

In T1DM, HTN often results from underlying kidney 
disease.

In T2DM, HTN coexists with other cardiometabolic risk 
factors.







 Therefore, it maybe reasonable to target blood pressure, 
<130/80mmHg among patients with diabetes and either clinically 
diagnosed cardiovascular disease (particularly stroke, which was 

significantly reduced in ACCORDBP) or 
10-year ASCVDrisk>15%, if it can be attained safely.



Hypertension, defined as a sustained blood pressure >130/80 
mmHg, is common among patients with either type 1  or type 2 

diabetes.

All hypertensive patients with diabetes should monitor their 
blood pressure at home.



Home blood pressure self-monitoring and 24-h ambulatory blood 
pressure monitoring may provide evidence of white coat 

hypertension, masked hypertension, or other discrepancies
between office and “true” blood pressure.







Outpatient Management:

Lifestyle modification

Lipid management

 Bp control

Cigar discontinuous

Glycemic control



Management:

New onset DM:    Lipid, Bp , Glucose control

Advance DM    :    Lipid ,BP ,but less glucose control

Older age DM  :     Bp, lipid  ,but less glucose control





Intensive systolic blood pressure  lowered risk of the primary 

composite outcome 25% (MI, ACS, stroke, HF, and death due to CVD)

 Intensive target reduced risk of death 27%

 Intensive therapy increased risks of electrolyte abnormalities and 

AKI



 Stroke risk reduced 41% with intensive control, not sustained 

through follow-up beyond the period of active treatment

 Adverse events more common in intensive group, particularly 

elevated serum creatinine and electrolyte abnormalities.



 In the overall trial, there was no cardiovascular benefit with more  

intensive targets.



This approach is consistent with guidelines from the American

College of Cardiology/American Heart Association, which advocate

a blood pressure target <130/80 mmHg for all patients, with or

without diabetes.



Medical Therapy in HTN:

ARB

ACE inhibitors

Ca blockers (Dihydropyridine)

Thiazid like



B-Blockers may be used for the treatment of prior MI, active angina,

or heart failure.

But have not been shown to reduce mortality as blood pressure -

lowering agents in the absence of these conditions.



Confidential Document

2013 ESH/ESC Guidelines for the management of arterial hypertension



Treatment Strategies:
 ACE inh and ARB in combination is not recommended given the

lack of added ASCVD benefit and increased rate of adverse events –

namely hyperkalemia ,syncope ,and acute kidney injury.



 In the absence of albuminuria, risk of progressive kidney disease

is low, and ACE inhibitors and ARBs have not been found to afford

superior cardio protection when compared with thiazide-like

diuretics or dihydropyridine calcium channel blockers.



An ACE inhibitor or angiotensin receptor blocker, at the 
maximum tolerated dose indicated for blood pressure treatment,  
is  the recommended first-l ine treatment for hypertension in 
patients with diabetes and urinary albumin–to– creatinine ratio 
>300 mg /g creatinine (A) Or 30–299 mg /g creatinine (B)

If  one class is  not tolerated, the other should be substituted.(B)

American Diabetes Association Standards of Medical Care in Diabetes. 
Cardiovascular disease and risk management. Diabetes Care 2017; 40 (Suppl. 1): S75-S87



Treatment:
An ACE inhibitor or angiotensin receptor blocker, at the maximum

tolerated dose indicated for blood pressure treatment, is the
recommended first-line treatment for hypertension in patients with
diabetes and urinary albumin–to–creatinine ratio ≥300 mg/g creatinine (A)
or 30–299 mg/g creatinine (B).

For patients with blood pressure >120/80 mmHg, lifestyle intervention
consists of weight loss if overweight or obese; a Dietary Approaches to
Stop Hypertension–style dietary pattern including reducing sodium and
increasing potassium intake; moderation of alcohol intake; and increased
physical activity.(B)



Treatment:
An important caveat is that most patients with diabetes and
hypertension require multiple-drug therapy to reach blood
pressure treatment goals.

Identifying and addressing barriers to medication adherence
(such as cost and side effects) should routinely be done. If blood
pressure remains uncontrolled despite confirmed adherence to
optimal doses of at least three antihypertensive agents of different
classes, one of which should be a diuretic, clinicians should
consider an evaluation for secondary causes of hypertension.







Albuminuria in DM2

Albuminuria in DM1













Renal assessment:



Look to UA:

Measurement of  ACR or Proteinuria

MicroAlbuminuria

MacroAlbuminuria

Proteinuria

Approach:



START LOW AND GO SLOW



20/10 rule



 When BP is greater than 20/10mmHg above the goal 

therapy should be initiated with two drugs rather 

than one.

55



Potential adverse effects of antihypertensive therapy (e.g., 

hypotension, syncope, falls, acute kidney injury, and electrolyte 

abnormalities) should also be taken into account .

Patients with older age, chronic kidney disease, and frailty have 

been shown to be at higher risk of adverse effects of intensive blood 

pressure control.

56



 In addition, patients with orthostatic hypotension, substantial 

comorbidity, functional limitations, or polypharmacy may be at 

high risk of adverse effects, and some patients may prefer higher 

blood pressure targets to enhance quality of life.

57



Treatment Strategies:

ACE inhibitor and ARB in combination is not

recommended given the lack of added ASCVD benefit and

increased rate of adverse events – namely hyperkalemia

,syncope ,and acute kidney injury.





Treatment Strategies:

SBP < 130 ;overall

SBP < 120 ;no Cv outcome in older people (age >65 

years),

DBP < 80 ;overall

DBP < 80 ; appropriate for:CKD,ACR+ CVD,additional

riskfactors..

DBP < 70  ;  avoided in older adult with greater risk of 

mortality



IN DM1 :      HTN +, Alb+   :  ACE inh

IN DM2 :      HTN + ,Alb+  :   ACE inh ,ARB

IN DM          without Alb :   ACE inh , ARB ,Thiazid ,   CCB 



Bedtime Dosing, growing evidence suggests that there is an
association between the absence of nocturnal blood pressure
dipping and the incidence of ASCVD.

moving at least one antihypertensive medication to bedtime
significantly reduced cardiovascular events ?







In patient visit: 

BP measurement

Orthostatic symptom

Albuminuria +/-

Bedtime dosing

FU;  cr , K



 If using ACE inhibitors, ARBs, or diuretics, monitor serum 

creatinine / eGFR & potassium levels.



Free combination  &  Single-Pill combination





A promising choice in hypertension treatment:
Fixed-dose combinations

asian journal of pharmaceuticalsciences 9; (2014 ), 1 -7



Resistant hypertension: 

Resistant hypertension is defined as blood pressure >130/80

mmHg despite a therapeutic strategy that includes appropriate

lifestyle management plus a diuretic and two other antihypertensive

drugs belonging to different classes at adequate doses.



Prior to diagnosing resistant hypertension, a number of other 
conditions should be excluded, including:

Medication nonadherence

White coat hypertension

Secondary hypertension



Mineralocorticoid receptor antagonists also reduce 

albuminuria an have additional cardiovascular benefits.



 For patients treated with an ACE inhibitor, angiotensin receptor

blocker, or diuretic, serum creatinine/estimated glomerular

filtration rate and serum potassium levels should be monitored at

least annually. (B)



Antidiabetic Drugs as Antihypertensives:

 SGLT2i: Are novel antidiabetic drugs with antihypertensive properties.
Canagliflozin, dapagliflozin, and empagliflozin all have BP-reducing properties.
They reduce SBP/ DBP by 3–5/2–3 mmHg, respectively.
The mechanisms are diuresis, nephron remodeling, reduced arterial stiffness,
and weight loss.
Reducing the doses of diuretics or other antihypertensive drugs is essential.

This class of drugs is effective in patients with high glucose, BP, and weight.



GLP1-RA : Exenatide and liraglutide significantly reduced SBP and DBP by 1–
5 mmHg in a meta-analysis of 16 RCTs compared with antidiabetic drugs
including insulin, glimepiride, and placebo for patients with T2DM. Liraglutide
reduces SBP by nearly 1.5 mmHg, while the 1-mg dose of semaglutide reduces
it by 2.6 mmHg (p\0.01).

Both drugs reduce glucose and weight in diabetes patients. They have
a mild reduction effect on BP, are cardioprotective, but should not be
used as an alternative to antihypertensive drugs.

Antidiabetic Drugs as Antihypertensives:



DPP4i : Sitagliptin has shown SBP reduction of 1–3 mmHg while in other studies it reduced
BP significantly (p\0.01) without reducing body mass index and also reduced office as well as
home BP (p\0.01) , thus confirming pleotropic effects of this class.

Vildagliptin also was shown to lower central BP, which is a glucose-independent beneficial
effect of gliptins .

 DPP4i have been shown to have various effects on BP, and their overall effect may be
considered as neutral.

 Though they have pressure-reducing effects, they should not be used as an alternative to
antihypertensive drugs, at present.

Antidiabetic Drugs as Antihypertensives:





Secondary HTN



Confidential Document

Although in more than 90% of patients with high blood 
pressure no underlying causes could be identified, up to 10% of 
hypertensives have a secondary hypertension.

This emphasizes the role of screening in order to rule out 
underlying causes of  hypertension or so-called secondary 
hypertension.



The most common cause for secondary hypertension is:

Chronic renal disease
Renovascular hypertension
Primary aldosteronism
Pheochromocytoma.

Followings are some steps to follow when investigating the  
secondary causes of hypertension.



PE:
Two arm measurement/ orthostatic change

Auscultation : Carotid / Renal arteries

Lower limb BP   

End organ damage



Pheochromocytoma:
Pheochromocytoma should be suspected in those who have one or more of the 
following conditions:

A family history of pheochromocytoma.
Incidentaloma of adrenal.
Presser response during anesthesia, surgery or

angiography (hypotension or hypertension with or
without cardiac arrhythmia).

Onset of hypertension at a young age (< 20 years).
Idiopathic dilated cardiomyopathy.
A history of gastric stromal tumor or pulmonary chondromas (carney triad).
 Hypertension and diabetes.



Pheochromocytoma:
24 h urine for:  volume

Cr

Metanephrines

Normetanephrines



HTN+ Hypokalemia

spontaneous  or diuretic induced



HTN+ Hypokalemia:
1-secondary Hyperaldosteronism:  RVH

2- Min Excess: CAH, DOC, Liddle syn

3- Primary Aldosteronism (PA)
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