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O Diagnose hypertension (HTN) using current guidelines and proper
measurement.

O Counsel patients about lifestyle and pharmacotherapy options to
manage HTN.

O Summarrize secondary causes of HTN, and when HTN should be
managed by a specialist.




Global analysis of HTN

The number of adults aged 30-79 years
with hypertension has increased from
650 million to 1.28 billion (1990-2019).

About 580 million people with
hypertension (41% of women and 51%
of men) are NOT diagnosed with HTN.

With known hypertension,

World Health
Organization




CVD Burden Attributable to Modifiable Risk Factors

1990 Rank 2019 Rank

1. High systolic blood pressure
2. Dietary risks 2. Dietary risks

3. High LDL cholesterol 3. High LDL cholesterol
4. Air pollution 4. Air pollution

5. High body-mass index
6. High body-mass index

9. Non-optimal temperature 9. Non-optimal temperature
10. Other environmental risks 10. Other environmental risks

11. Alcohol use 11. Alcohol use
12. Low physical activity 12. Low physical activity

I Metabolic risks " Environmental/occupational risks I Behavioral risks

1. High systolic blood pressure

J Am Coll Cardiol. 2020 Dec, 76 (25) 2982-3021



https://www.jacc.org/journal/jacc
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Population

Recommendation

Grade

Adults 18 years or
older without
known
hypertension

The USPSTF recommends screening for
hypertension in adults 18 years or older with
office blood pressure measurement (OBPM). The
USPSTF recommmends obtaining blood pressure
measurements outside of the clinical setting for
diagnostic confirmation before starting
treatment.




Population Recommendation Grade
Children and The USPSTF concludes that the current evidence is I
adolescents insufficient to assess the balance of benefits and

harms of screening for high blood pressure in
children and adolescents.

The American Academy of Pediatrics recommends obtaining a blood
pressure reading at well child checks beginning at age 3 years old.



Hypertension Definition > 130/80 > 140/90

Optimal: < 120/80
Normal: 120-129/80-84
High-Normal: 130-139/85-89

Normal: < 120/80
Normal BP Ranges (mmHg) Elevated: 120-129/<80

Hypertension Grade 1: 140-159/90-99
Hypertension Grade 2: 160-179/100-109
Hypertension Grade 3: = 180/110

Hypertension Stage 1: 130-139/80-89

Hypertensive BP Ranges (mmHg) Hypertension Stage 2: > 140/90

Diagnosing HTN in Adults







Standard office

BP Measurement

Automated
Office BP

Ambulatory
BPM

Measurement
parameter(s)

Detects White
Coat HTN

Detects
Masked HTN

Sensitivity for est.
CVD event risk

Resting office BP

No

No

+

Resting office BP

No

No

Dynamic day BP
(responses to exercise,
meals, drugs); BP
pattern (Nocturnal 1,
nocturnal BP dipping,
early AM BP surge)

Resting home BP

Yes Yes
+++ ++
+++ ++




TARGET:BP | é=

DON'T HAVE A
CONVERSATION
Talking or active
lHstenming adds
10 mim Hg

WSE CORRECT
CUFF SITE
Cuff too small adds
2-10 mm Hg

PUT CUFF ON
BARE ARM

Cuff over clothing

adds 5-50 mm hg EMPTY
BLADDER FIRST
E . Full blsddier sdids
A, 10 mm Hg

SUPPORT ARM
AT HEART LEVEL
Ursuppocted arm
adds 10 mm Hg

BACK/FEET

Unsupparted
KEEP LEGS busck and feet sddsy
UNCROSSED & mm Hg

Crossed legs add
2-8 mm Hg
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 7SIMPLE TIPS TO GET AN
ACCURATE BLOOD
PRESSURE READING

Thee cosmmmaon poestkoning ermoes can resudt in inaocurate ilood pressure mearsan-
mient Flgures shown e estimates of how inproner positlonéng can potentlally
impact blood pres e readings
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How to measure your

blood pressure at home

TARGET:BP | @

1. PREPARE

Avoid caffeine, smoking and exercise
for 30 minutes before measuring your
blocd pressure.

Wait at least 30 minutes after a meal.

If you're on blood pressure medication,

measure your BP before you take
your medication.

Empty your bladder beforehand.

Find a quiet space wheare you can sit
comfortably without distraction.

2. POSITION
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Follow these steps for an accurate blood pressure measurement

3. MEASURE

Rest for fiwe minutes while in position
before starting.

Take twao ar three measurements, one
minute apart, twice daily for seven days.

Keep your body relaxed and in position
during measuraments.

Sit quietly with nod distractions durindg
mieasurements—awvoid conversations,
TV, phones and other devices.

Record your measurements
when finished.



Age category: 40-75 years

O Normal BP ‘dipper pattern’, due | — Dipper
— Non-dipper

tO a I’edUCtIOH II"I SympathEth - Reverse dipper
g n 0 g Ext. reverse dipper
tone & increase in vagal activity. "

O Prevalence of reverse dipping
has been reported to be
between 3% and 39%.

O Reverse dippers were found to
be older, associated with
obstructive sleep apnea, and . |
were at higher risk of death. 11:00

Hours of the day
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Office BP: 120-129/<80 mm Hg
after 3 mo trial of lifestyle modification and
suspected masked hypertension

Office BP: 2130/80 mm Hg but <160/100 mm Hg
after 3 mo trial of lifestyle modification and
suspected white coat hypertension

Daytime ABPM
or HBPM
BP =130/80 mm Hg

Daytime ABPM
or HBPM
BP <130/80 mm Hg

¢ Yes No ¢ ¢ Yes No ¢
é N (
White Coat Hypertension Hypertension h f Masked Hypertension I ( Lif IEIevaéiq EiP R
o Lifestyle modification Continue lifestyle modification Continue lifestyle modification - AI eSty|e,)A\rS|?>|vl| ca AI\OBnPM
e Annual ABPM or HBPM and start antihypertensive drug and start antihypertensive drug * ton(;]:;ct maskgtr:l
to detect progression therapy therapy h : :
(Class lla) (Class lla) (Class lla) ypertension or progression

\ J \ J \ J \ (Class lla) y

Detection of White Coat or Masked Hypertension




Tests for
Primary.
Hypertension

Basic testing

Fasting blood glucose

Complete blood count

Lipid profile/ ASCVD risk score

Serum creatinine with eGFR

Serum sodium, potassium

Serum calcium
(Vit D, PTH, renal function)

Thyroid-stimulating hormone

Urinalysis

Electrocardiogram

Optional testing

Echocardiogram (LVH)

Urinary albumin to creatinine
ratio (or urine microalbumin)




Which one of the following lifestyle interventions has the greatest
effect on blood pressure?

O A. Dietary Approaches to Stop Hypertension (DASH) diet.
O B. Moderate-intensity exercise.

O C. Reduced alcohol intake.

O D. Tobacco cessation.




Which one of the following lifestyle interventions has the greatest
effect on blood pressure?

O A. Dietary Approaches to Stop Hypertension (DASH) diet.
O B. Moderate-intensity exercise.

O C. Reduced alcohol intake.

O D. Tobacco cessation.




Aim to eat:
Fruits
Vegetables
Whole grains
Low-fat dairy products
Skinless poultry and fish
Nuts and legumes

Non-tropical vegetable oils

Limit:

Saturated and trans fats

Alcoholic beverages

Sodium
Fatty meats

ltems with added sugar
such as sugar-sweetened
beverages

\_ Dietary Approaches to Stop Hypertension Y,




RECOMMENDED DAILY SODIUM INTAKE
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More than 40% of the
sodium we eat each day
comes from just 10
types of foods.

Breads and rolls

Pizza

Sandwiches

Cold cuts and cured meats

Soups

Burritos and tacos

Savory snacks (Chips, popcorn, pretzels)

Chicken

Cheese

Eggs and omelets




Natriuresis

Endothelial

function and NO

releaze 4

v

> Blood pressure e

Plazma
membrane
potassium

channels

Sodium-
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pump

Endothelial
hyperpolarization
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muscle cell caleium

+

Vasodilation

Sympathetic
activity L

Varcular
smooth muscle
relaxation T

Potassium Intake

Avocado
Spinach/ Greens
Yogurt/ Milk
Oranges
Bananas

Sweet potatoes
Tomatoes

Beans

Acorn squash

Salmon




Best Proven Nonpharmacological Interventions for

Prevention and Treatment of Hypertension

Nonpharmacological Dose Approximate Impact on SBP
Ll Hypertension Normotension

Weight loss Weight/body fat Best goal is ideal body weight but aim for at least a 1-kg _2/3 mm Hg

reduction in body weight if overweight. Expect about 1

mm Hg for every 1-kg reduction in body weight.
Healthy diet DASH dietary Consume a diet rich in fruits, vegetables, whole grains, -3mm Hg

pattern and low-fat dairy products, with reduced content of

saturated and total fat.
Reduced intake of |Dietary sodium Optimal goal is <1500 mg/d but aim for at least a 1000- _2/3 mm Hg
dietarv sodium mg/day reduction in most adults.

I Y u

Enhanced intake of [Dietary potassium |Aim for 3500-5000 mg/d, preferably by consumption of a -2mm Hg
dieta ry potassium diet rich in potassium.




Best Proven Nonpharmacological Interventions for

Prevention and Treatment of Hypertension (cont.)

Nonpharmacological Dose Approximate Impact on SBP
Intervention Hypertension Normotension
Physical activity  |Aerobic ® 90-150 min/wk -
Y y ® 65%—75% heart rate reserve 2/4 mm Hg
Dynamic resistance |® 90-150 min/wk ,
® 50%—80% 1 rep maximum 2 mm Hg
® 6 exercises, 3 sets/exercise, 10 repetitions/set
Isometric resistance |® 4 x 2 min (hand grip), 1 min rest between exercises, 4 mm Hg
30%—-40% maximum voluntary contraction, 3 sessions/wk
e 8-10 wk
I\/Ioderation in Alcohol In individuals who drink alcohol, reduce alcoholt to: _3 mm
. ti e Men: £2 drinks daily
alcohol intake consumption e Women: <1 drink daily
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HEALTHFUL EATING

of whole, plant-based food

Develop
strategies to

MANAGE
STRESS

Form & maintain

Avoid risky RELATIONSHIPS
SUBSTANCES
Improve your

SLEEP




@)

Anticonvulsants (Carbamazepine)
Antidepressants (SSRI’s, SNRI’s, TCA’s)

Antiemetics (Metoclopramide,
Prochlorperazine)

Antipsychotics (Clozapine, Thioridazine)
Contraceptives

Testosterone

@)

@)

Antineoplastic agents
Glucocorticoids & Mineralocorticoids

Herbal Supplements marketed for weight
loss and athletic enhancement

Amphetamines (ex. Adderall, phentermine)
Decongestants

Nonsteroidal anti-inflammatory drugs




Normal <120 mm Hg and <80 mm Hg

Elevated 120-129 mm Hg | and <80 mm Hg
Stage 1 130-139 mm Hg or 80-89 mm Hg
Stage 2 2140 mm Hg or 290 mm Hg

Categories of BP in Adults

(2017 ACC/AHA/et al.)




O Initial first-line therapy for stage 1 hypertension includes:
ACE inhibitors or ARBs, CCB's, or thiazide diuretics.

O NOT beta blockers

O Two first-line drugs of different classes are recommended with Stage 2
hypertension (>140/90).

O In African American adults with hypertension but without HF or CKD,
initial treatment should be a CCB or a thiazide-type diuretic.




O Cough (5-20% of pts on ACE), angioedema

O Do NOT use an ACE with an ARB

O ACE inhibitors and ARBs increase the risk of hyperkalemia in CKD and with
K*-sparing drugs.

O OK to use in CKD, but if the increase in creatinine (or the decrease in GFR)
is >30%, think about renal artery stenosis




ACE-|I and ARBs
In Preghancy

-

Death, miscarriage or intrauterine fetal death | E————
Cerebral complications F‘
Intrauterine growth retardation =‘
Limbs defects | 1%
Hypocalvaria | m &
Persistent patent ductus arteriosus Botalli |mr—
Respiratory distress syndrome | 1%
Pulmonary hypoplasia mmm—— *
Arterial hypotension |EEE——

Renal failure or need for dialysis

S
ANUMa [ — 2
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Oligohydramnios

hewborns without any complication | ———

10 20 30 40 50 60
% Infants with complication
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Il Angiotensin converting enzyme inhibitors
[ Angiotensin receptor blockers
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Losartan - about $15

Valsartan - about $17

Candesartan - about $66

Telmisartan — about $16

Irbesartan — about $31

Olmesartan - about $17

Azilsartan — about $177

GoodRx

Losartan

Valsartan

Candesartan

Olmesartan

Irbesartan

Telmisartan

I
12
Plasma half-life (h)




Reduction in Systolic Pressure By ARB

Losartan Losartan — about $15

Valsartan Valsartan — about $17

Candesartan Candesartan — about $66

. Telmisartan — about $16
Telmisartan

Irbesartan — about $31

Irbesartan

Olmesartan — about $17

Olmesartan Azilsartan — about $177

I [ [ I I

4 6 8 10 12 14
Reduction in Systolic Pressure (mm Hg) GoodRx




Dihydropyridines can cause edema,
lightheadedness (vasodilation)

Non-dihydropyridine CCBs are
associated with bradycardia, heart block,
decreased contractility - avoid in HFrEF

Both types can cause gingival
hyperplasia (rare)

CALCIUM-CHANNEL

NON-
DIHYDROPYRIDINE

DIHYDROPYRIDINE

m Anti-hypertensive
properties (eg.
nifedipine,

amlodipine)

= Anti-arrhythmic
properties (e.g.
verapamil,
diltiazem)




Thiazide
Diuretics

Chlorthalidone is preferred
due to long half-life and

proven reduction of CVD risk.

Hydrochloro—
thiazide

Usual dose 12.5 1o
50 mg gDay

half life 2.5 hours

Most popular thiazide
drug combos

Chlorthalidone

Hygroton

Usual dose 12.5 to
50 mg gDay

half life 40-60 hours

day day
L 1

day day
3 2

day

The drug in AllHat




Sulfa drug

Thiazides .
Hypokalemia

R Distal
Ul'll'le Convoluted
lumen / tubular Tubule Cell
Thiazide
Diuretics (O | vav/ai-

\ cotransporter C

Hypercalcemia

e Consider with calcium renal stones
(lowers urine Ca+)

Hyperuricemia

Hyperglycemia (debatable)




Drug GoodRx Cost
Lisinopril/ HCTZ About $13
Amlodipine/ Benazepril About $26
Amlodipine/ Olmesartan About $24
Amlodipine/ Telmisartan About $45

O Targets multiple
causes of HTN

O Less dose-
dependent side
effects

O Improved
compliance




O BP goal should be <130/80 mm Hg.

O In those with stage 3 or higher CKD or stage 1 or 2 CKD with
albuminuria (>300 mg/g urine alb-to-creat ratio), treat with an
ACE inhibitor or ARB.

OTolerable increase in creatinine (or decrease in the GFR) is
less than 30%

O When adjusting meds, check BMP 1-2 weeks later.




GFR (ml/min/1,73 m?)

60 30
Stage 3 Stage 4

Thiazide | L'o-o-[:-)m -
diuretics diuretics diuretics
J J J
Loop Drug Drug
diuretics '| combination combination

Thiazide Thiazide
diuretics diuretics




Chlorthalidone for Hypertension in Advanced Chronic Kidney Disease

Agarwal R et al. DOI: 10.1056/NE|Moa2110730

Antihypertensive Medications at Baseline
« 60% of patients in each group received loop diuretics

= 99% of patients in each group received angiotensin-
converting—enzyme inhibitors, angiotensin-receptor
blockers, or beta-blockers.

Adjusted Change in 24-Hour Ambulatory Systolic
Blood Pressure from Baseline to 12 Weeks

Mean difference, -10.5 mm Hg; 95% Cl, -14.6 to -6.4; P<0.001
150+
-0.5 mm Hg

%_,c_:____ |

-10.5 mm Hg

— Placebo

Systolic Blood Pressure (mm Hg)

CLICKtrial (NEJM 2021): stage 4

0
Weeks since Randomization

chronic kidney disease and poorly
controlled hypertension

Most patients with CKD willrequire diuretic
therapy to attain goal BP.

e Chlorthalidone, HCTZ

 Loop diuretic

*In the absence of heart failure, potassium-
sparing diuretics (like eplerenone and
spironolactone) should be AVOIDED in
patients with moderate to severe CKD, as
it may impact K+ and renal function.




O BP goal should be <130/80 mm Hg.

O In HFpEF with symptoms of volume overload, diuretics should be used
O Loop diuretic
Oeplerone, spironolactone (MRA)

Othen consider other GDMT to help lower BP
OSGLT-2 (esp. with MRA - less diuretic needed, lowers K+)
Osacubitril-valsartan, or ACE-I/ ARBs




O GDMT Pillars: ARNI (or ACE or ARB), BB, MRA, SGLT-2

O Bisoprolol, metoprolol succinate, and carvedilol (not in asthma) are preferred BB
O Mineralocorticoid receptor antagonist (eplerenone, spironolactone)

O Eplerenone has less gynecomastia and less ED (but more expensive)

O *Monitor potassium, keep K+ less than 5.5
O Loop diuretics for volume mgmt and when GFR is <30 ml/min.

O Furosemide, Torsemide, Bumetanide




O In patients with diabetes, the benefit of ACEinhibitors and ARBs over other drugs
Is limited to patients with diabetes and albuminuria.

O In patients with atrial fibrillation, consider beta blocker or non-dihydropyridine
calcium channel blocker (like verapamil or diltiazem) for rate control.

O It may be more difficult to get accurate BP readings.

O Beta blockers are indicated in patients who have had a myocardial infarction (M)
In the previous three years.
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4 N
( New-onset or uncontrolled hypertension in adults )

v

~N

Conditions

" e Drug-resistant/induced hypertension
Scree n I n g fOr e Abrupt onset of hypertension

e Onset of hypertension at <30y
Se CO n d ary e Exacerbation of previously controlled hypertension
E * Disproportionate TOD for degree of hypertension

Hyp e rte n S I O n e Accelerated/malignant hypertension
e Onset of diastolic hypertension in older adults (age 265 y)
e Unprovoked or excessive hypokalemia )

.

Yes No
v

Screening not
indicated
(No Benefit)

TOD = target organ damage




Causes of
Secondary
Hypertension

Common causes

Renal parenchymal disease

Renovascular disease

Primary aldosteronism

Obstructive sleep apnea

Drug or alcohol induced

Uncommon causes

Pheochromocytoma/paraganglioma

Cushing’s syndrome

Hypothyroidism

Hyperthyroidism

Aortic coarctation (undiagnosed or repaired)

Primary hyperparathyroidism

Congenital adrenal hyperplasia

Mineralocorticoid excess syndromes other than
primary aldosteronism

Acromegaly




Y Y Y Y

Child/adolescent (birth Young adult (19 to 39 years) Middle-aged adult Older adult
to 18 years) Thyroid dysfunction (40 to 64 years) (65 years and older)

Renal parenchymal disease Renal artery stenosis secondary Hyperaldosteronism Renal artery stenosis

Coarctation of the aorta to fibromuscular dysplasia Obstructive sleep apnea secondary tol
atherosclerosis

Cushing syndrome
i l Renal failure

Pheochromocytoma

Urinalysis* MRA with gadolinium l l
Urine culture contrast media

Renal artery Doppler
ultrasonographyt

MRA with gadolinium
: contrast media
|

. CT angiographyt

Renal ultrasonography CT angiographyt Renin and aldosterone levels
TSH*

Polysomnography TSH*

Echocardi h
chocardiography (sleep study) Urinalysis*

24-hour urinary free cortisol

24-hour urinary fractionated
metanephrines




O Primary hyperaldosteronism is estimated to occur in approximately
8% of all patients with HTN and up to 20% with resistant HTN.

O Most common cause (2/3) is idiopathic bilateral adrenal hyperplasia,
remaining (1/3) are unilateral Conn syndrome — adrenal tumor.

O Screening is recommended with HTN and any of the following:

resistant hypertension

Hypokalemia (often NOT present, <37%)
Incidentally discovered adrenal mass
family history of early-onset hypertension
stroke at a young age (<40 years)




Screening Test

Widely Accepted Cutoff

Aldosterone-renin ratio (ng/dL
per ng/mL/hour)

= 30

Plasma aldosterone
concentration (ng/dL)

215

*Renin suppressed with Primary
*Renin increased with Secondary




Medications to Hold Before Primary Aldosteronism

Testing*

Duration of
Medications Hold priority  hold (weeks)
Mineralocorticoid receptor antagonistst Mandatory 4
Angiotensin-converting enzyme inhib- Optional 2to 4

itors, angiotensin receptor blockers,
beta blockers, diuretics, dihydropyridine
calcium channel blockers

Alpha blockers, nondihydropyridine cal- Continue —
cium channel blockers, vasodilators

Note: Because of interference with the renin-angiotensin-aldosterone system,
certain antihypertensive medications may alter renin and angiotensin levels.

*—Based on the 2016 Endocrine Society Guidelines.

AMERICAN FAMILY PHYSICIAN




dosteronism

O*Renin suppressed with Primary

O*Renin increased with Secondary

O Renovascular HTN (stenosis)
O CHF
O Cirrhosis (low protein)

O Nephrotic syndrome (low protein)

O Diuretic use



O Spironolactone or eplerenone is preferred for the treatment of
primary aldosteronism and in resistant hypertension.

O Alpha-1 blockers are associated with orthostatic hypotension; this
drug class may be considered in men with symptoms of benign
prostatic hyperplasia.

O Beyond what was discussed, consider referral...




O OSA is highly prevalent in hypertensive patients, of whom 30% to
50% will have comorbid OSA. This is especially true with resistant
hypertension, up to 80% may have OSA.

O Studies have shown two- to three-fold greater mortality rates, most
notably in women with severe untreated OSA.

O Spironolactone in a small RCT reduced the severity of OSA and
lowered BP in patients with resistant HTN (it may reduce para-
pharyngeal edema).




Coach patients and staff to measure BP accurately (Target BP)

DASH diet is a powerful lifestyle tool

Know when to look for secondary causes, and when to refer

Primary hyperaldosteronism and OSA are common contributors

Hesitate before prescribing losartan QD, think about half life

Chlorthalidone is the preferred thiazide

Be mindful of BP meds for CKD, high aldosterone, HF, and pregnancy




Questions?

Julia.Jenkins@baycare.org



O Agarwal R, Sinha AD, Cramer AE, et al. Chlorthalidone for Hypertension in Advanced Chronic Kidney Disease. New
England Journal of Medicine. 2021;385(27). doi:https://doi.org/10.1056/nejmoa2110730

O AHA Scientific Sessions. Targetbp.org. Published 2019. https://targetbp.org/

O Antihypertensive and Lipid-Lowering Treatment to Prevent Heart Attack Trial. American College of Cardiology.
https://www.acc.org/Latest-in-Cardiology/Clinical-Trials/2014/02/25/15/55/ALLHATnbsp8212nbspPresented-at-AHA-
2009

O Armitage LC, Davidson S, Mahdi A, et al. Diagnosing hypertension in primary care: a retrospective cohort study to
investigate the importance of night-time blood pressure assessment. British Journal of General Practice. Published
online August 30, 2022:BJGP.2022.0160. doi:https://doi.org/10.3399/bjgp.2022.0160

O Bullo M, Tschumi S, Bucher BS, Bianchetti MG, Simonetti GD. Pregnancy Outcome Following Exposure to
Angiotensin-Converting Enzyme Inhibitors or Angiotensin Receptor Antagonists. Hypertension. 2012;60(2):444-450.
doi:https://doi.org/10.1161/hypertensionaha.112.196352

O Burnier M. Telmisartan: a different angiotensin Il receptor blocker protecting a different population? The Journal of
International Medical Research. 2009;37(6):1662-1679. doi:https://doi.org/10.1177/147323000903700602




O Carey RM, Wright JT, Taler SJ, Whelton PK. Guideline-driven management of hypertension. Circulation Research.
2021;128(7):827-846. doi:https://doi.org/10.1161/circresaha.121.318083

O CDC. Hypertension Prevalence Among Adults Aged 18 and Over: United States, 2017-2018. www.cdc.gov. Published April

23, 2020. https://www.cdc.gov/nchs/products/databriefs/db364.htm

O CharlesL, Triscott J, Dobbs B. Secondary Hypertension: Discovering the Underlying Cause. American Family Physician.
2017;96(7):453-461. https://www.aafp.org/pubs/afp/issues/2017/1001/p453.html

O Hyperaldosteronism: Practice Essentials, Pathophysiology, Etiology. eMedicine. Published online October 17, 2021.
https://emedicine.medscape.com/article/920713-overview

O Lloyd-Jones DM, Morris PB, Ballantyne CM, et al. 2017 Focused Update of the 2016 ACC Expert Consensus Decision
Pathway on the Role of Non-Statin Therapies for LDL-Cholesterol Lowering in the Management of Atherosclerotic
Cardiovascular Disease Risk. Journal of the American College of Cardiology. 2017;70(14):1785-1822.
doi:https://doi.org/10.1016/j.jacc.2017.07.745

O Mancia G, Rea F, Corrao G, Grassi G. Two-Drug Combinations as First-Step Antihypertensive Treatment. Circulation
Research. 2019;124(7):1113-1123. doi:https://doi.org/10.1161/circresaha.118.313294

O Mehdi A, Rao P, Thomas G. Our evolving understanding of primary aldosteronism. Cleveland Clinic Journal of Medicine.
2021;88(4):221-227. doi:https://doi.org/10.3949/ccjm.88a.20166




O Quencer KB, Rugge JB (Bruin), Senashova O. Primary Aldosteronism. American Family Physician. 2023;108(3):273-

277. https://www.aafp.org/pubs/afp/issues/2023/0900/primary-aldosteronism.html

O Roth GA, Mensah GA, Johnson CO, et al. Global Burden of Cardiovascular Diseases and Risk Factors, 1990-2019:
Update From the GBD 2019 Study. Journal of the American College of Cardiology. 2020;76(25):2982-3021.
doi:https://doi.org/10.1016/j.jacc.2020.11.010

O Rubenfire M. 2017 guideline for high blood pressure in adults. American College of Cardiology. Published May 7,
2018. https://www.acc.org/latest-in-cardiology/ten-points-to-remember/2017/11/09/11/41/2017-guideline-for-high-
blood-pressure-in-adults

O Sodium and Health. Centers for Disease Control and Prevention. Published June 6, 2023.
https://www.cdc.gov/salt/index.htm?CDC_AA_refVal=https%3A%2F%2Fwww.cdc.gov%2Fsalt%2Ffood.htm

O WHO. More than 700 Million People with Untreated Hypertension. www.who.int. Published August 25, 2021.
https://www.who.int/news/item/25-08-2021-more-than-700-million-people-with-untreated-hypertension

O Yeghiazarians Y, Jneid H, Tietjens JR, et al. Obstructive Sleep Apnea and Cardiovascular Disease: A Scientific
Statement From the American Heart Association. Circulation. 2021;144(3):e56-e67.
doi:https://doi.org/10.1161/CIR.0000000000000988




	Hypertension in Primary Care
	Learning Objectives
	Global analysis of HTN
	Slide Number 4
	Slide Number 5
	USPSTF
	USPSTF
	Diagnosing HTN in Adults
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	BP Readings at Night
	Detection of White Coat or Masked Hypertension
	Tests for Primary Hypertension
	Question
	Question
	Slide Number 18
	Slide Number 19
	CDC: American Sodium Intake
	Potassium Intake
	Best Proven Nonpharmacological Interventions for Prevention and Treatment of Hypertension
	Best Proven Nonpharmacological Interventions for Prevention and Treatment of Hypertension (cont.) 
	Slide Number 24
	Meds that can increase BP
	Categories of BP in Adults �(2017 ACC/AHA/et al.)
	First Line BP Meds
	ACE-I and ARBs
	ACE-I and ARBs�in Pregnancy
	Slide Number 30
	Slide Number 31
	CCB’s
	Thiazide Diuretics
	Thiazides
	Combination Therapy
	HTN Meds with CKD
	Thiazides and CKD
	Slide Number 38
	HTN Meds with Heart Failure pEF
	HTN Meds with Heart Failure rEF
	HTN Meds with Other Disease States
	Drug Resistant Hypertension
	Screening for Secondary Hypertension
	Causes of Secondary Hypertension
	Slide Number 45
	Primary Aldosteronism
	Primary Hyperaldosteronism
	Slide Number 48
	Secondary Hyperaldosteronism
	Other Meds to Consider
	Obstructive Sleep Apnea
	Key Practice Points
	Questions?
	References
	References
	References

