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Objectives

 Discuss the evaluation of patients with 
resistant hypertension.

 Identify factors contributing to pseudo-
resistance.

 Summarize management principles in 
treatment of resistant hypertension.

Case Study

64-year-old diabetic male with a 16-year hx of 
HTN and 6-year hx of diabetes new to your 
practice. No known hx of CVD, ASCVD
or other vascular diseases. BMI 28.2 kg.m2 

He has ben treated with diuretic/ACE-had to be 
d/ced due to cough
Tells you his BP has never been well controlled
Now on losartan/HCZ 100/25, amlodipine 10 mg 
and metformin 850 mg BID
BP in office is 144/94

PE unremarkable including his eyegrounds
Normal renal function, normal lytes A1C 6.6% with 
EKG sinus with LVH

Questions? 

Does this patient have resistant hypertension?

How important is “pseudo-resistant” or 
apparent resistant hypertension from true 
resistant hypertension?

Is there a benefit to controlling resistant 
hypertension?

Pixabay.com

Food for thought…

 With the release of the SPRINT BP trial 
and the 2017 AHA/ACC guidelines, you’re 
tasked with initiating/treating treatment 
at lower thresholds

 BP goals adjusted from less than 140/90 
mm Hg to less than 130/80 mm Hg

 Thus, there is increase in the prevalence 
of resistant hypertension that approaches 
16%-20%
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What is Treatment Resistant 
Hypertension (TRH)?

BP that remains above goal in spite of the 
concurrent use of 3 antihypertensive agents 
of different classes

One of the 3 agents should be a diuretic 

All agents should be prescribed at optimal 
dose amounts

And more….

Controlled RH
• Includes patients at goal BP and 

taking 4 or more medications

Refractory HTN
• Greater than goal BP in an 

individual taking 5 or more 
medications

Some Factoids

HTN affects about 30% of the adult population worldwide

In US, HTN affects almost 30% of persons aged 40 years 
and older and 66% of those aged 60 years and older

About 1/3 patients are unaware of their diagnosis

Prevalence is similar in men and women and is highest in 
non-Hispanic black men and women

Severe elevations in BP (hypertensive crises) occurs in 
~1% of patients with chronic HTN

More Factoids: Treatment 
Resistant Hypertension (TRH)

affects ≈8% to 16% of the general hypertensive 
population and perhaps ~40% of patients with 
hypertension and more advanced cardiovascular 
disease

prevalence seems to be increasing in the United 
States, highlighting the importance in addressing 
this rising health care problem

studies demonstrate that TRH is associated with 
worse health-related quality of life and increased 
risk of cardiovascular outcomes and mortality 
relative to nonresistant hypertension

Hwang, A. Y., Dave, C., & Smith, S. M. (2016). Trends in Antihypertensive 
Medication Use Among US Patients With Resistant Hypertension, 2008 to 2014. 
Hypertension (0194911X), 68(6), 1349-1354. 

Remember….

 resistant hypertension should not be 
confounded with uncontrolled 
hypertension, which refers to subjects 
who fail to reach BP goal with fewer than 
three drugs or with an inadequate 
treatment regimen either by medical 
inertia or by poor adherence to treatment 

Pixabay.com

Why is TRH important?

The risk of clinical complications 
including stroke, acute aortic 
dissection, myocardial infarction, 
congestive heart failure, and 
renal failure is higher in patients 
with resistant hypertension, when 
compared with other groups of 
hypertensive patients, including 
not only well-controlled subjects, 
but also false resistant and 
masked hypertension

pixabay.com
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ALLHAT: TRH and Outcomes
14,684 participants enrolled

Reference: Hypertension 2014;64:1012-1021

Relationship of HTN Its Comorbidities

Diamond JA, Phillips RA. Hypertens Res. 2005;28:191-202;El-Atat F, et al. Curr Hypertens Rep.
2004;6:215-223; Pepine CJ. Am J Cardiol. 1998;82(3A):21H-24H; Rosamond W, et al. Circulation. 
2007;115:69-171; Segura J, et al. Curr Opin Nephrol Hypertens. 2004;13:495-500; Selvin E, Erlinger 
P. Circulation. 2004;110:738-743. 

Factors or Concomitant Disorders that Place Hypertensive 
Patients at Increased Risk for CV Complications

Older age, men >55 years, women >65 yrs

Renal disease/proteinuria

Left ventricular hypertrophy

Established vascular disease

Coronary heart disease

Cerebrovascular disease

Peripheral vascular disease

Diabetes mellitus

Association of Systolic BP and 
Cardiovascular Death in Type 2 Diabetes
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Stamler J et al.  Diabetes Care 16:434-444,1993.

With each 20/10 mmHg increase 
in BP CV mortality risk doubles 

Reference: Lancet, 2002l 60:1903-1913

Relative Importance of DBP and SBP as 
Predictors of CHD as a Function of Age

Reference: Circulation,2001;103:1245-1249
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Is it real or is it Memorex?
AKA does the patient have 
TRH? 
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First and 
foremost—need to 

exclude pseudo-
RH

What is the most common cause?

Poor BP Measurement Technique  May 
Be Associated with Elevated BP

Chobanian AV et al. Hypertension. 2003;42:12-06-1252
Izzo JL, Sica DA, Black HR Eds. Hypertension Primer: The Essentials of High Blood Pressure. 4th ed. 
Philadelphia:2008:335-338

If you measure BP using a stethoscope and 
handheld sphygmomanometer, what 
difference will your office BP be than if you 
use an AOBP device in the office? It will be

1. the same

2. 5 mm Hg lower with a stethoscope

3. 0-4 mm Hg higher with a stethoscope

4. 5-10 mm higher with a stethoscope

AOBP-Automated Oscillometric BP device

https://en.wikipedia.org

If you measure BP using a stethoscope and 
handheld sphygmomanometer, what 
difference will your office BP be than if you 
use an AOBP device in the office? It will be

1. the same

2. 5 mm Hg lower with a stethoscope

3. 0-4 mm Hg higher with a stethoscope

4. 5-10 mm higher with a stethoscope

AOBP-Automated Oscillometric BP device
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 These devices limit interaction between 
the patient and the health care 
professional during repeated office BP 
measurements, and therefore may 
attenuate the white coat response

Edwards, C., Hiremath, S., Gupta, A., McCormick, B., & Ruzicka, M. (n.d). BpTRUth: Do 
automated blood pressure monitors outperform mercury?. Journal Of The American 
Society Of Hypertension, 7(6), 448-453. 

https://en.wikipedia.org

SPRINT trial used Omron 907XL device with average of 3 measurements after 5 minutes 
resting and no talking
NEJM 2015:373;2103-16

Common causes of pseudo-RH

 White coat effect

 Discordant in-office and out-of-office 
BPs

 Lifestyle nonadherence

 Medication nonadherence

 Undertreatment/clinical inertia

 lack of treatment intensification in a patient 
not at evidence-based goals for care_

My patients BP in the office is 
145/85m but his home recordings 

are normal.
AND my other patient’s BP is high 

at home and low in the office.
NOW WHAT???

White Coat HTN…
the ultimate iatrogenic disease

 First introduced by Pickering in 1987
 Present when the difference between the office 

BP and home BP is greater than 20/10 mmHg
 The prevalence of WCH is estimated to be 20- 40% 

among hypertensive patients, and approximately 
one in six adults attending hypertension clinics 
exhibit the WCE; more frequent in adults >60 
years of age, women, obesity

 Etiology of White Coat Effect (WCE)??

 result of generalized anxiety and generalized 
hyperreactivity of the ANS

 may reflect a decrease in endothelial function 
and the presence of initial-stage 
atherosclerosis

 related to environment

Kapoor, P., & Kapoor, A. (2013). What should we know about white coat hypertension. Clinical Queries Nephrology, 2(1), 
33. doi:10.1016/j.cqn.2013.01.002
Gorostidi, M., Vinyoles, E., Banegas, J. R., & de la Sierra, A. (2015). Prevalence of white-coat and masked hypertension in 
national and international registries. Hypertension Research: Official Journal Of The Japanese Society Of Hypertension, 
38(1), 1-

Why important to recognize? 

Recognition of WCH is especially important 
to avoid overdiagnosis of hypertension or 
resistant hypertension as well as 
injudicious treatment escalation based on 
isolated office BP readings. 
Recent data from the Spanish Ambulatory 
Blood Pressure Monitoring Registry 
revealed that of more than 8000 resistant 
hypertensive patients, 38% actually had 
WCH as detected by ambulatory BP 
monitoring, and therefore did not require 
anti-HTN therapy intensification.

common in elderly-usually associated with a 
relatively benign prognoses
*reports of higher cardiovascular disease 
(CVD) event rates that are similar to those 
seen in patients with sustained 
hypertension—however…
**untreated WCH, but not treated WCH, is 
associated with an increased risk for 
cardiovascular events and all-cause 
mortality. Out-of-office BP monitoring is 
critical in the diagnosis and management of 
hypertension.

*Franklin et al. (2016). The Cardiovascular Risk of White-Coat Hypertension JACC, Volume 68, Issue 
19. Pages 2033-2043
**Cohen JB, Lotito MJ, Trivedi UK, Denker MG, Cohen DL, Townsend RR. Cardiovascular Events and 
Mortality in White Coat Hypertension: A Systematic Review and Meta-analysis. Annals of Internal 
Medicine. 2019;170(12):853-862.
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Masked THN

Pixabay.com

Masked Hypertension

reverse white coat HTN; first described by 
Pickering & Schwartz in 2002

BP normal in office; elevated at home

~10% normotensive patients; ~20% 
hypertensive treated patients

increasing evidence that masked HTN is 
associated with advanced target organ 
damage and a poor cardiovascular prognosis

Kawano, Yuhei, Horio, Takeshi, Matayoshi, Tetsutaro and Kamide, 
Kei(2008)'Masked Hypertension: Subtypes and Target Organ 
Damage',Clinical and Experimental Hypertension,30:3,289 — 296

Subtypes of Masked HTN

Home BP’s (HBP)

morning BP may be a better predictor of risk 
than the evening pressure

may provide a better prediction of risk than 
office BP

bring in home equipment to visit-compare 
values

watch patient take own BP

Self Measurement of BP

Has been shown in randomized 
controlled trials to be associated with 
reduced BP over and above standard 
care

Well tolerated by patients and is 
shown to be a better predictor of 
target end-organ damage than office 
measurement
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Self Method of Home Blood 
Pressure Measurement (HBP)

 Early AM & evening

 Sit for 5 minutes

 Take 2 seated BP readings at least 2 
minutes apart

 Repeat over 3-7 consecutive days one 
week every month

 Discard day 1 values; average all other 
values

 Two readings in AM-average; two readings 
in PM-average

 HBP HTN defined as average BP >135/85

24 Hour Ambulatory Monitoring

KAScordo clinical pictures

Patient with WCH

Sustained HTN/
Unrolled HRN

B

C

D

A

Masked HTN/
Masked uncontrolled HTN

Normal BP/
Controlled HTN

White coat HTN/
False uncontrolled HTN

Out of office BP
(home/ambulatory)

ACC/AHA 2017
125/75 (24h)
130/80 (daytime)
110/65 (nighttime)

Office BP

AHA/ACC 2017 Guidelines 130/80
ESC 2018 guidelines 140/80
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Primary vs 
Secondary HTN

What are you treating?

Primary (Essential) Hypertension

 no single or specific cause is known
 accounts for 90% + of all cases of 

hypertension
 onset usually between ages of 30 to 50
 genetic 

 predisposition
 environmental influence
 if genetic markers found, specific 

environmental manipulation are needed 
(avoid smoking, excess sodium, inactivity)

Identifiable (Secondary) Causes of 
Hypertension

Sleep apnea

Drug-induced or related causes (i.e. pregnancy induced HTN)

Chronic kidney disease

Primary aldosteronism

Renovascular disease

Chronic steroid therapy and Cushing’s syndrome

Pheochromocytoma

Coarctation of the aorta

Thyroid or parathyroid disease

Causes of Secondary HTN 

Autonomic hyperactivity (spinal cord injury, Guillain-Barre 
syndrome, DM

Intracranial hypertension and brain edema

Pheochromocytoma

Tumors secreting renin or aldosterone

Eclampsia & preeclampsia

Vasculitis & scleroderma

Parenchymal renal diseases (e.g., acute glomerulonephritis)

Drugs (e.g. cocaine, amphetamine, phencyclidine)

Drug interactions (e.g. MAI with tryciclics)

Abrupt withdrawal of anti-HTN (clonidine)

Alcohol withdrawal

 Multiple mechanisms….but aldosterone 
excess and high dietary salt ingestion 
contribute to persistent intravascular 
fluid retention w/o clinical edema-- is an 
important contributing factor

 1:5 patients have reactive 
hyperaldosteronemia

 Usually due to bilateral renal hyperplasia

 Along with CLINICAL INERTIA

 The failure of healthcare providers to initiate 
or intensity therapy when indicated

Screen for 
Secondary Causes 

of HTN
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SUSPECT……

Pheochromocytoma (episodic hypertension, 
palpitations, diaphoresis, headache)

Cushing’s syndrome (moon facies, central 
obesity, abdominal striae, inter-scapular fat 
deposition)

Aortic coarctation (differential in brachial or 
femoral pulses, systolic bruit)

 Primary aldosteronism (elevated 
aldosterone/renin ratio; 24 hr urine 
aldosterone—d/c spirolactone)

 Poor man’s test: hypokalemia with sodium 142-
143

 Both Na and K low-secondary aldosteronism-
volume depletion or RAS

 Chronic kidney disease (creatinine 
clearance <30 ml/min)

 Renal artery stenosis (young female, 
known atherosclerotic disease, worsening 
renal function) check MRA renal arteries 
or CT angio

Should you check renin 
levels?

Check renin (and simultaneous Aldosterone) levels in 
resistant hypertension patients

The instructions for the testing do specify better accuracy 
and less false positives if the patients are off the meds for 
3 days, but functionally this is impossible outside a 
research environment
Thus, do NOT take them off their BP meds as usually their 
BP is still not controlled….don't want to risk rebound
Since patients are taking the BP meds, accept some 
increases in the results for renin, Aldosterone and 
catecholamines

Look for marked increases, which are infrequent

Screening Tests for Secondary 
HTN

CONDITION

 Hypo-hyper thyroid

 Pheochromocytoma

 Primary aldosteronism

 Cushing’s disease

 Hyperparathyroid

 Renal artery stenosis

 Sleep apnea

TEST
 TSH, free T4

 Plasma metanephrines (sitting)

 Increased plasma aldo( >15) with Aldo/PRA 
>20-30

 Overnight dex supp

 Ca++, albumin, Calcium/Phosphorus, iPTH

 MRA renal arteries

 Hx*, polysomnography

*Positive Epworth Sleepiness Score
Epworth Sleepiness Scale is provided courtesy of Talk About Sleep, Inc.
www.talkaboutsleep.com.
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Renovascular Hypertension 
(RVH) Renal-Artery Stenosis
 When obstruction of one or both renal arteries 

narrows the vessel lumen by more than 75 % (but even 
less severe narrowing indicates hemodynamically 
relevant stenosis if there is poststenotic dilatation), 
the decrease in renal perfusion pressure triggers renin 
secretion, thus raising BP.

 Two common causes:
 fibromuscular dysplasia 
 atherosclerosis

 SUSPECT:
 Diastolic hypertension develops abruptly in a 

patient < 30 or > 50

 New or previously stable hypertension rapidly 
worsens over a period of 6 months

 Hypertension is initially very severe, associated 
with worsening renal function, or highly refractory 
to drug treatment

 MRA renal arteries

Fibromuscular dysplasia 

accounts for less than one-fifth of the RVH 
patients at referral centers and occurs 
typically in young females where it usually 
affects the mid-portion of the renal artery

responds well to percutaneous transluminal 
renal angioplasty (PTRA) with long-term 
cure of high BP or at least with control of 
high BP.

Atherosclerosis

atherosclerotic plaques are usually an extension to the 
renal artery of a diffuse aorto-iliac disease
typically involve in the origin of the renal artery
mean age of presentation of atherosclerotic RVH is over 
50 years and two-thirds are men, with multiple CV risk 
factors and/or widespread atherosclerosis involving the 
carotid, the cerebrovascular, and the coronary arteries
because of its progressive nature, atherosclerotic renal 
artery stenosis induces renal atrophy in about one-fifth 
of patients in whom the stenosis was initially greater 
than 60 %due to its increasing prevalence with aging, it is 
becoming a leading cause of end-stage kidney disease. 

Be suspicious of RVH on 
exam….
 Stage II–IV Keith–Wagener–

Barker retinopathy

 Decreased GFR

KAScordo practice image

Renal Artery Stenting

Flash pulmonary 
edema

Resistant HTN 
despite maximal 
medical therapy

Ensuing renal failure

From clinica practice KAScordo
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On to 
treatment….or 

where do I start?

What are your treatment 
goals?

How low should you go?

Pixabay.com

BP Category Pressure Ranges Recommendations

Normal BP <120/<80 mmHg
Promote healthy lifestyle; reassess 

BP annually.

Elevated BP 120-129/<80 mmHg
Start with nonpharmacologic 

therapy, reassess BP in 3-6 months.

Stage1 Hypertension 130-139/80-89 mmHg

ASCVD or 10-year CVD risk ≥10%:
Start with both nonpharmacologic 

and pharmacologic therapy. Reassess 
BP in 1 month. If at goal, reassess 
every 3-6 months. If not at goal, 

assess for adherence and consider 
intensification of therapy.

No ASCVD and 10-year CVD risk 
<10%:

Start with nonpharmacologic 
therapy, reassess BP in 3-6 months. 
If not at goal, consider initiation of 

pharmacologic therapy.

Stage 2 Hypertension ≥140/≥90 mmHg

Start with both nonpharmacologic 
and pharmacologic therapy. Reassess 

BP in 1 month. If at goal, reassess 
every 3-6 months. If not at goal, 

assess for adherence and consider 
intensification of therapy.

AHA/ACC, American Heart Association, American College of Cardiology.
ASCVD, atherosclerotic cardiovascular disease.
CVD, cardiovascular disease

New Guidance on Blood Pressure Management in Low-Risk Adults with 
Stage 1 Hypertension - American College of Cardiology (acc.org)

Nonpharmacologic 
Interventions 
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Lifestyle Modifications

Wikipedia.com

There is no such thing as a sudden 
heart attack.
It requires years of preparation.

Pixabay.com

American’s Weapons of Mass 
Destruction

Pixabay.com

A. Conceptual Definition of the Most Prevalent Form of the 
Metabolic Syndrome: Abdominal Obesity

•Atherogenic dyslipidemia
•Insulin resistance/glucose intolerance
•Proinflammatory profile
•Prothrombotic profile
•Raised BP (~50% patients)

B. Clinical tools to Find Patients with the Metabolic Syndrome*

•Hypertriglyceridemia (>150 mg/dl)
•Low HDL-cholesterol
•Elevated BP (>130/85)
•Fasting glucose >100 mg/dl
•Waist circumference >35 women; 40 males

*ATP III definition  

Pixabay.com

Waist measurement predicts health risk beyond the BMI

Pixabay.com
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Dietary Patterns and Lowering 
Sodium Consumption

 Impact of dietary patterns in lowering BP 
is well established

 DASH trial 1997 (Dietary Approaches to 
Stopping HTN)

 Diet with fruits and vegetables, low-fat 
dairy & reduced fat and cholesterol

 Not a low-sodium diet

 In 2001 trial with DASH and low sodium

 <2300 mg daily (a level teaspoon of 
salt)

 Decreased in BP 6.7/3.5 mm Hg

Small Decreases Make a Difference: 
Reduction of 2 mm Hg Lowers 
Cardiovascular Disease Risk by Up to 10%

Insufficient Sleep Quantify 
and Quality

 Poor sleep quality linked to increased risk 
of CVD

 Associated with RH and increased BP 
lability

 Excess sympathetic activation and 
activation of the renin-angiotensin 
system

 Impact evident in patients with CKD

 Aim for 6-8 hours of uninterrupted sleep 
nightly 

 ~70% prevalence in RH

 Treatment with CPAP can reduce BP
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On what do you base 
treatment?

Risk stratification:
Risk factors

Target organ damage

Clinical cardiovascular disease

AND…when you think 
of medications..keep 

in mind…

First and Foremost, is this 
patient taking the 

prescribed medications? 
(concealing the truth)

Resistant Hypertension? Assessment of 
adherence by toxicological urine analysis.

Reference: Hypertension 2013;31:766-774

“Low adherence was the most common cause of poor blood pressure control in 
patients with apparent resistant hypertension, being twice as frequent as 
secondary causes of hypertension. Incomplete adherence was far more common 
than complete nonadherence; thus, assessment of adherence in patients on 
multiple drug regime is only reliable when all drugs are included in assessment.”

Consider……

 Excessive caffeine? Excessive alcohol?

 OTC medications/Prescribed Medications that may 
increase BP

 NSAIDS, oral contraceptives (estrogen predominant)

 Anti-depressants (TCAs and SNRIs)

 Erythropoietin

 Natural licorice

 Cold medications/antihistamines with adrenaline 
like substances

 Diet supplements 

 Herbal supplements such as Ephedra (ma-huang)

 Illegal drugs

 Amphetamines, including methamphetamine

 Anabolic steroids

 Cocaine pixabay.com
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Next

What legend (prescribed) drugs is the 
person taking?
Are they at maximal dosage? Or has the 
patient had a multitude of medications 
added on while still not on maximum dose?

What are comorbidities?

What does renal function look like?

Does the patient have TOD

Target Organ Damage (TOD) 

 Heart
• Left ventricular hypertrophy
• Angina or prior myocardial infarction
• Prior coronary revascularization
• Heart failure

 Brain
• Stroke or transient ischemic attack

 Chronic kidney disease

 Peripheral arterial disease

 Retinopathy

Complications of Hypertension:
Target-Organ Damage

Gross papilledema, flame-shaped hemorrhages &  exudates typical of 
malignant or accelerated HTN KAScordo practice image
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KAScordo practice image

Major Classes of Antihypertensives 

Diuretics

B-blockers

Calcium channel blockers

Alpha-blockers

Alpha/beta blockers

ACE inhibitors (ACE-I)

Angiotension II Receptor               
blockers (ARBs)

Renin Inhibitors

On average, how many drugs will a 
patient need to control hypertension?

A. 1

B. 2

C. 3

D. 4

E. 5

BP Control Usually Requires 
Combination Therapy Drug Therapy Considerations

 start with low dose and slowly titrate upward

 Depends on population/BP value

 should provide 24-hour efficacy with once-daily dose 
with at least 50% of the peak effect remaining at the 
end of the 24 hours

 use agent that also treats coexisting disease

 minimize side effects

 economic considerations
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Medications for the 
Management of Resistant HTN 

Lifestyle Modification-ESPECIALLY Diet and Exercise

Diuretics

Calcium AntagonistsACEI or ARB

Factoids

Photo by KAScordo

 PATHWAY-22 trial

 Compared bisoprolol, doxazosin and 
spironolactone in RH in pts taking 3-drug 
regimen (ACEI/ARB/indapamide)

 Spironolactone superior in lowering BP

 Excess aldosterone common cause of RH

 Can’t tolerate because of antiandrogenic SE

 Amiloride

 Eplerenone

 More selective

Diuretic—some Factoids

 HCTZ commonly prescribed as first-
line….but is that the best?

 Diuretics stimulate release of renin from 
the kidney and increase plasma renin 
activity

 Resulting compensatory activation of RAS 
may limit antihypertensive effect

 Ineffective with low GFR

 Loop diuretics-venodilators-not good BP 
meds-except in HFrEF where volume is a 
major diver of uncontrolled BP-
particularly in pts with ESRD

Reference: Hypertension. 2006;47:352-358

Diuretic Use: Practical 
Considerations
 Spironolactone

 Dosing 12.5-25-50 mg daily

 Hyperkalemia uncommon if good renal 
function

 CKD, ACEI or ARB or renin inhibitor, 
NSAIDs increase risk of hyperkalemia 
(GFR <45; K >4.5) do not use if GFR <30

 Breast tenderness/gynecomastia dose 
dependent, more common in dig era

 Eplerenone

 Improved side effect profile

 Given as 50-400 mg; once at 100 mg 
give 50 mg BID etc.
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Sodium-glucose cotransporter 2 
(SGLT2) Inhibitors in select pts with RH

 SGLT2 Inhibitors

 Empagliflozin (Jardiance)

 Canagliflozin (Invokana)

 Dapagliflozin (Forxiga)

 No specifically approved fro BP lowering, 
meds show BP-lowering capabilities in 
addition to CV risk reduction

 CREDENCE trial (2019) in pts with DM2 
and albuminuric CKD, Invokana reduced 
risk of kidney failure and CV events

 Can add in patients with heart failure or 
type 2 DM for CV risk reduction

Some Pearls 
regarding 

Medications for 
HTN

ACEIs/ARBs/RI & elevated serum 
creatinine in renal insufficiency

 Creatinine elevations are modest and self-limiting

 ≤30% above baseline

 Stabilize within 2 to 4 weeks

 If BP is controlled, elevation after 4 weeks is unlikely

 Causes

 Effective circulating volume (most common)

 Bilateral renal stenosis

Calcium Channel 
Blockers…factoids

 Verapamil

 Usually can’t be used at top dose due 
to issues with constipation

 Diltiazem

 Can use high doses-don’t be afraid to 
use 360 mg, 420 mg, 480 mg or 540 mg

 Can use in addition to amlodipine

Has different effects by rate 
limitation as well as vasodilatation 

Have additive effects

 Watch negative inotropic effects with 
HFrEF

Beta Blockers

 Traditional BB not recommended for BP control 

 Carvedilol and labetalol preferable as 5th line 
drug therapy

 For dialysis patients carvedilol-
nondialyzable 

 Carvedilol should be initiated at 12.5 mg daily 
for at least two days, before increasing by 
12.5 mg every two weeks to a maximum dose 
of 50 mg per day. 

 Labetalol is initiated at 100 mg twice daily and 
titrated to a maximum of 2.4 g daily. 

 Labetalol must not be increased faster than by 
200 mg increments per day. 

A few words 
about HTN in 

Pregnancy
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HTN in Pregnancy

 Diastolic >110

 Severe if 160/110 mmHg

 Proteinuria >300 mgm in 24 hours

 16% growth retardation if diastolic BP 
>110mmg

 In pregnant women with uncomplicated 
chronic hypertension aim to keep blood 
pressure less than 150/100 mmHg. Keep 
diastolic above 80mmHg

 Pregnant women with target-organ damage 
secondary to chronic hypertension (for 
example, kidney disease) treatment with the 
aim of keeping blood pressure lower than 
140/90 mmHg.

Do’s and Don’ts

 Diuretics

 Increase intravascular volume—lead to 
premature labor and preeclampsia or 
eclampsia

 NO ACE or ACEI

 Teratogenic 

Do’s and Don’ts

 Aldomet
750-4000 mgm/day in divided doses
Check LFT

 Beta blockers
Excreted in breast milk
AVOID atenolol
Labetalol--OK

 Slow release nifedipine-safe
 Hydralazine

SE mimic preeclampsia
Neonatal hypotension

Breastfeeding

 antihypertensive drugs have no known adverse effects 
on babies receiving breast milk:
 labetalol
 nifedipine
 enalapril
 captopril
 atenolol
 metoprolol

 insufficient evidence on the safety in babies receiving 
breast milk of the following 
 ARBs
 Amlodipine
 ACE inhibitors other than enalapril† and captopril

What’s on the Horizon
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Antisense Oligonucleotides 
(siRNA)

 Delivered SC q 4weeks

 Treat chronic CVD

 Inclisiran (Leqvio)

 Used to reduce LDL

 Shows promise in lower BP, and in 
treating chronic CVD

 Phase I human trials concluded

Devices

Indications for RDN (renal 
artery denervation)

 Patients with hypertension to reduce blood 
pressure when used alone or combined with 
drug therapy

 Can be considered for treating hypertension 
in: 

 Patients with uncontrolled hypertension 
despite being prescribed BP drugs 

 Patients who are poorly adherent to drugs

 Patients who are physically or emotionally 
intolerant to drugs

 Patients who express a strong preference 
for the procedure 

Device-Based Therapy for Resistant 
HTN: Not Ready for Prime Time

 NOT FDA APPROVED

 Baroreflex Activation Therapy

 Renal Denervation therapy

 Need improved technology

 Target mapping

 Dose-response

 Long-term effects

fda.gov

Case Study

Patient with long hx HTN, diabetes. On 
losartan/HCTX 100/25 
and amlodipine 10 mg. BP 144/94. 24-hour ABPM 
confirms resistant HTN
(you suspected with LVH on EKG)

PLAN
Change Losartan/HCTC to different ARB 
(Valsartan) 
add chlorthalidone 25 mg
add spironolactone 12.5 mg daily
Monitor renal (K, NA, GRF)
BP now 128/82 mm HG over 2-3 months
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Clinical Points

 RH accounts for 7%-9% of individuals with 
uncontrolled HTN and tailored approaches to 
therapy are needed

 Secondary causes of HTN, such as primary 
hyperaldosteronism and renal artery stenosis, 
must be screened for and treated 

 Focusing on lifestyle –low sodium diet, 
adequate sleep and exercise-and effective 
drug therapy can be effective

 Therapeutic inertia must be avoided with 
respect to pharmacotherapy

 Provide patients with resources-nutritional 
consultation, supervised exercise programs

A final thought…

Messerli N Engl J Med 1995;3321038. Messerli N Engl J Med 1995;3321038.
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