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By the END of this session:

1. Identify key factors that contribute to 
HTN guidelines development  

2. Develop a strategic working knowledge 
of the ACC/AHA 2017 Guidelines 


3. Using case examples, justify the rationale 
behind the therapeutic selection of 
drugs for the management of HTN
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By the END of this session:

4.  Appreciate the barriers to the update 
of guidelines  


5.  Incorporate the use of an evidence 
based protocol in next day practice. 
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Survey Says! 
• 100 doctors polled on 

WhatsApp  
• “Do you use a guideline? Which 

one? 
• 77 responded  
• 2/3 said yes  - 60% Internists  
• 80% ACC/AHA  
• 10% JNC “8” 
• 10% - ESH, Canadian, NICE, 

ACOG 



There are diagnostic challenges! 

• Very mobile target 


• White Coat Effect


• Physician Bias 


• Patient factors 


• Device challenges 



Three Patients have just been 
referred with “High BP”

AC, 27 BW, 70 TB, 93



AC - 27 years - Case 1
• I HATE doctors!!


• “Fit! Just here for a tetox”


• PE teacher at a secondary 
school 


• No medical illnesses known


• Panic attacks during UWI 
exams - “as expected”



AC - 27 years - Question 1
BP 

reading Supine Seated Standing 

1 168/112 
(106)

160/108 
(110)

164/107 
(108)

2 165/108 
(98)

167/105 
(115)

152/96 
(96)

3 162/94 
(89)

161/74 
(112)

160/75 
(90)

Average



AC - 27 years - Case 1
Which of the following is the NEXT BEST STEP in this 
patient’s management? 

A. Reassure and recommend cognitive behavioral therapy for 
his anxiety disorder 


B. Perform a 12 lead ECG to rule out a hypertensive emergency 


C. Commence amlodipine 5 mg once daily and calculate his 
CVD risk


D. Refer to the ER as possible HTN emergency 


E. Perform an out of office BP assessment - ABPM or HBPM 



AC - 27 years - Case 1
Which of the following is the NEXT BEST STEP in this 
patient’s management? 

A. Reassure and recommend cognitive behavioral therapy for 
his anxiety disorder 


B. Perform a 12 lead ECG to rule out a hypertensive emergency 


C. Commence amlodipine 5 mg once daily and calculate his 
CVD risk


D. Refer to the ER as possible HTN emergency 


E. Perform an out of office BP assessment - ABPM or HBPM 



Where are we now and 
how did we get here?







Question: What is the appropriate BP 
treatment threshold and target goal?

Consider two groups: 
•The general population younger than 
60-65 years of age.

•Those 60-65 years and older, at high 
cardiovascular risk, or with diabetes, 
or chronic kidney disease. 



JNC-7 Report (2003): BP treatment 
threshold and target goal?

• In the general population at any age, the 
treatment threshold is 140/90 mmHg and the 
target is <140/90 mmHg.


• In those with diabetes or chronic kidney 
disease the treatment threshold is 140/90 
mmHg and the target is <130/80.  
Cardiovascular risk not specifically 
addressed.



JNC-8 Committee (2013): BP 
treatment threshold and target goal?

• In the general population younger than 60 years of age, 
and those with diabetes or chronic kidney disease, the 
treatment threshold is 140/90 mmHg and the target is 
<140/90 mmHg.


• In those 60 years of age or older, the treatment threshold 
is 150/90 mmHg and the target is <150/80 mmHg. 
Cardiovascular risk not specifically addressed.


•What happened between JNC-7 and the JNC-8 report?  
Greater use of evidence-based medicine.
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*CV death, MI, stroke, CHF 
†Adjusted for concomitant CV risk factors 

Optimal = <120/<80 mmHg 
Normal = 120–129/80–84 mmHg 

High normal = 130–139/84–89 mmHg

Vasan RS et al. N Engl J Med. 2001;345:1291–1297.

Framingham Heart Study  
“High-normal” BP Is Not Benign



HOT Study: Risk of a Major CV Event 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*Fatal and nonfatal MI, strokes, all other CV deaths.

Hansson L et al. Lancet. 
1998;351:1755-1762





SPRINT Research Question
Examine effect of more intensive high blood pressure 
treatment 
                           than is currently recommended

   Randomized Controlled Trial 
           Target Systolic BP

Intensive Treatment   
Goal SBP < 120 mm Hg

Standard Treatment 
Goal SBP < 140 mm Hg 

SPRINT design details available at: 
• ClinicalTrials.gov (NCT01206062) 
• Ambrosius WT et al. Clin. Trials. 2014;11:532-546.



Major Exclusion Criteria
• Stroke 

• Diabetes mellitus 

• Polycystic kidney disease 

• Congestive heart failure (symptoms or EF < 35%) 

• Proteinuria >1g/d 

• CKD with eGFR < 20 mL/min/1.73m2  (MDRD) 

• Adherence concerns



Total 
N=9361

Intensive 
N=4678

Standard 
N=4683

 Mean (SD) age, years 67.9 (9.4) 67.9 (9.4) 67.9 (9.5)
      % ≥75 years 28.2% 28.2% 28.2%

 Female, % 35.6% 36.0% 35.2%
 White, % 57.7% 57.7% 57.7%

 African-American, % 29.9% 29.5% 30.4%
 Hispanic, % 10.5% 10.8% 10.3%
 Prior CVD, % 20.1% 20.1% 20.0%

 Mean 10-year Framingham CVD 
risk, %

20.1% 20.1% 20.1%
 Taking antihypertensive meds, % 90.6% 90.8% 90.4%

 Mean (SD) number of 
antihypertensive meds

1.8 (1.0) 1.8 (1.0) 1.8 (1.0)
 Mean (SD) Baseline BP, mm Hg

    Systolic 139.7 (15.6) 139.7 
(15.8)

139.7 
(15.4)    Diastolic 78.1 (11.9) 78.2 

(11.9)
78.0 (12.0)



Intensive Standard

No. of 
Events

Rate, %/
year

No. of 
Events

Rate, %/
year HR (95% CI) P 

value

Primary Outcome 243 1.65 319 2.19 0.75 (0.64, 
0.89)

<0.00
1

All MI 97 0.65 116 0.78 0.83 (0.64, 
1.09)

0.19

Non-MI ACS 40 0.27 40 0.27 1.00 (0.64, 
1.55)

0.99

All Stroke 62 0.41 70 0.47 0.89 (0.63, 
1.25)

0.50

All HF 62 0.41 100 0.67 0.62 (0.45, 
0.84)

0.002

CVD Death 37 0.25 65 0.43 0.57 (0.38, 
0.85)

0.005



Systolic BP During Follow-up

   Mean SBP 
136.2 mm Hg

   Mean SBP 
121.4 mm Hg

      Average SBP 
     (During Follow-up) 

Standard: 134.6 mm Hg 

Intensive: 121.5 mm Hg

Average number of 
antihypertensive 
medications

Number of 
participants

Standard

Intensive

Year 1



Number of 
Participants

Hazard Ratio = 0.75 (95% CI: 0.64 to 0.89)

Standard

Intensive 
  (243 events)

      During Trial (median follow-up = 3.26 
years) 
                 Number Needed to Treat (NNT) 
               to prevent a primary outcome = 61

    SPRINT Primary Outcome 
               Cumulative Hazard

(319 events)



Systematic Review Questions on High BP in Adults

Question 
Number Question

1 Is there evidence that self-directed monitoring of BP and/or 
ambulatory BP monitoring are superior to office-based measurement 
of BP by a healthcare worker for 1) preventing adverse outcomes for 
which high BP is a risk factor and 2) achieving better BP control?

2 What is the optimal target for BP lowering during antihypertensive 
therapy in adults?

3 In adults with hypertension, do various antihypertensive drug classes 
differ in their comparative benefits and harms?

4 In adults with hypertension, does initiating treatment with 
antihypertensive pharmacological monotherapy versus initiating 
treatment with 2 drugs (including fixed-dose combination therapy), 
either of which may be followed by the addition of sequential drugs, 
differ in comparative benefits and/or harms on specific health 
outcomes?

BP indicates blood pressure. 



*Factors that can be changed and, if changed, may reduce CVD risk. 
†Factors that are difficult to change (CKD, low socioeconomic/educational status, obstructive 
sleep apnea, cannot be changed (family history, increased age, male sex), or, if changed 
through the use of current intervention techniques, may not reduce CVD risk (psychosocial 
stress).  
CKD indicates chronic kidney disease; and CVD, cardiovascular disease.

Modifiable Risk Factors* Relatively Fixed Risk Factors†

• Current cigarette smoking, 
secondhand smoking 

• Diabetes mellitus 
• Dyslipidemia/hypercholesterolemia 
• Overweight/obesity 
• Physical inactivity/low fitness 
• Unhealthy diet

• CKD 
• Family history 
• Increased age 
• Low socioeconomic/educational 

status 
• Male sex 
• Obstructive sleep apnea  
• Psychosocial stress



*Individuals with SBP and DBP in 2 categories should be 
designated to the higher BP category. 

BP indicates blood pressure (based on an average of ≥2 
careful readings obtained on ≥2 occasions, as detailed in 

DBP, diastolic blood pressure; and SBP systolic blood 
pressure. 

BP Category SBP  DBP

Normal <120 mm Hg and <80 mm Hg

Elevated 120–129 mm 
Hg

and <80 mm Hg

Hypertension
   Stage 1 130–139 mm 

Hg
or 80–89 mm Hg

   Stage 2 ≥140 mm Hg or ≥90 mm Hg



Whelton PK, Carey RM, Aronow WS, et al. 2017 ACC/AHA/AAPA/ ABC/ACPM/AGS/APhA/ASH/ASPC/NMA/PCNA Guideline for the prevention, 
detection, evaluation, and management of high blood pressure in adults. J Am Coll Cardiol. 2018;71:e127‐e248.



 SBP/DBP ≥130/80 mm Hg or 
Self-Reported 

Antihypertensive Medication†

SBP/DBP ≥140/90 mm Hg or Self-
Reported Antihypertensive 

Medication‡

Overall, crude 46% 32%
 Men 

(n=4717)
Women 
(n=4906)

Men 
(n=4717)

Women 
(n=4906)

Overall, age-sex 
adjusted 

48% 43% 31% 32%

Age group, y
20–44 30% 19% 11% 10%
45–54 50% 44% 33% 27%
55–64 70% 63% 53% 52%
65–74 77% 75% 64% 63%
75+ 79% 85% 71% 78%

Race-ethnicity§
Non-Hispanic White 47% 41% 31% 30%

Non-Hispanic Black 59% 56% 42% 46%

Non-Hispanic Asian 45% 36% 29% 27%

Hispanic 44% 42% 27% 32%
The prevalence estimates have been rounded to the nearest full percentage. 
*130/80 and 140/90 mm Hg in 9623 participants (≥20 years of age) in NHANES 2011–2014. 
†BP cutpoints for definition of hypertension in the present guideline.  
‡BP cutpoints for definition of hypertension in JNC 7. 
§Adjusted to the 2010 age-sex distribution of the U.S. adult population. 
BP indicates blood pressure; DBP, diastolic blood pressure; NHANES, National Health  
            and Nutrition Examination Survey; and SBP, systolic blood pressure.



ABPM indicates ambulatory blood pressure monitoring; BP, blood pressure; 
DBP diastolic blood pressure; HBPM, home blood pressure monitoring; and 
SBP, systolic blood pressure.

Clinic HBPM Daytime 
ABPM

Nighttime 
ABPM

24-Hour 
ABPM

120/80 120/80 120/80 100/65 115/75

130/80 130/80 130/80 110/65 125/75

140/90 135/85 135/85 120/70 130/80

160/100 145/90 145/90 140/85 145/90



Unanswered questions. . .
1. How should BP be assessed/ reassessed?


2. What’s the next step after Stage 1 at 3-6 months of 
lifestyle ?


3. Should BP be treated independent of CVD risk?


4. Is CVD calculation a possible barrier to early drug Rx?


5. How should other comibiditues be treated? 



What does this mean for us?
1. PRIORITIES - Is a new BP 🎯 likely to cause 

better control rates? 


2. AWARENESS - more aggressive public health 
strategies?


3. COST - what’s the additional cost of the 
guideline? 


4. Do we need protocols, and not guidelines, for 
rapid uptake and use? 



Dr. Kenneth Connell DM PhD FACP FACC FRCP
US CDC GLOBAL HEARTS  Consultant  

Tuesday 28th August 2018 
PAHO Headquarters  

BARBADOS 

The Evidence-based 
Treatment Protocols













Three Patients have just been 
referred with “High BP”

AC, 27 BW, 70 TB, 93



BW - 70years - Case 2
• “You look like my grandson”


• Hx of palpitations


• Retired Housekeeper at 
Sandy Lane


• Type 2 DM, RA, “funny heart 
rhythm”


• Fully compliant adherent with 
meds - too many



Drug Cocktail
• Indapamide SR 1.5 mg po od


• Enalapril 20mg po bd


• Amlodipine 10 mg po od


• Furosemide 20 mg po od


•  Atenolol 100mg po od 


• Minoxidil 5 mg po bd


• Warfarin 4mg at night



BW - 70years - Case 2

• RA changes 


• Pulse irregularly irregular 


• Apex displaced 6LICS MCL


• HS 1, HS 2, HS 4


• Eyes - KWB stage 3 



BW - 70years - Case 2



AP 53 - Case 2
BP 

reading Supine Seated Standing 

1 168/74 
(45)

81/56 
(99) 164/81 

(54)

2 94/34 
(118)

205/110 
(34)

172/80 
(32)

3 165/72 
(57)

161/74 
(58)

160/75 
(50)

Average



Which of the following is the NEXT BEST STEP in this patient’s 
management? 

A. Switch atenolol to carvedilol, stop anticoagulation based on age


B. Switch atenolol to bisoprolol, stop anticoagulation based on age 


C. Switch atenolol to carvedilol, continue anticoagulation at target 
INR


D. Switch indapamide to Chlorthalidone, stop anticoagulation 
based on age


E. Switch indapamide to Chlorthalidone, continue anticoagulation 
at target INR

BW - 70years - Case 2
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TB - 98 years - Case 3

• “Retired, but I work”


• Still participates in the 
Senior Games at QRC 


• BPH, glaucoma, pacemaker


• PE - KWB 2, S4


• “I just can’t get the top 
number down” . . . 



Cocktail as below

• Chlorthalidone 25 mg po 
od


• Amlodipine 10 mg po od


• Carvedilol 25mg bd 


• Warfarin 4mg at night



Selected Labs

• UA 545


• Na 135


• K 2.8


• U 4.8


• Creat 125



TB - 98 years - Case 3
BP 

reading Supine Seated Standing 

1 168/74 
(50)

160/78 
(50)

164/81 
(50)

2 174/69 
(50)

165/75 
(50)

172/80 

3 165/72 
(50)

161/74 
(50)

160/75 
(50)

Average



Which of the following is the NEXT BEST STEP in 
this patient’s management? 

A. Given his age, his BP in on target.  Reassure only. 


B. Given the wide pulse pressure, he has arterial 
stiffness. Reassure only. 


C. Switch his carvedilol to bisoprolol 


D. Add spironolactone 25mg od 


E. Increase his chlorthalidone to 50mg od

TB - 98 years - Case 3
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