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C-MORE Learning Objectives

• C-MORE Topic: Clinical experience and knowledge 

• Understand the best evidence for BP control.

• Be familiar with key recent trials and clinical guidelines 
for BP control. 

• Recognize key strategies for managing hypertension 
in the elderly and special populations.



Keith C. Norris, MD, PhD

3

The Problem

•CVD & Stroke are leading causes of death 
and disability in the US and world-wide.

• High blood pressure (BP) is the major 
CVD/Stroke risk factor

•Current treatment approaches are effective, 
but challenging 

•Major trial results & clinical guidelines for 
different patient groups are often conflicting.
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Chobanian et al. Hypertension 2003;42:1206-1252; 2Lancet 2002;360:1903-1913

CV mortality risk doubles for every 20 mmHg increase in 
systolic blood pressure.1,2

HTN: graded increased risk of death from stroke & CVD
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Hypertension (HTN) affects 26% of adults worldwide1

1. Kearney PM, Whelton M, Reynolds K, Muntner P, Whelton PK, He J. Global burden of hypertension: 
analysis of worldwide data. Lancet. 2005 Jan 15-21;365(9455):217-23. Gaziano TA, Asaf B, S Anand, 

et.al. The global cost of nonoptimal blood pressure. J Hypertens 2009; 27(7): 1472-1477.

Number of 
people with HTN

worldwide in 20001

Number of 
people with HTN

worldwide in 20001
972 million

Increase in the 
number of adults with 

HTN globally by 20251

Increase in the 
number of adults with 

HTN globally by 20251

60%

Percent of all global 
healthcare spending 

attributable to high 
blood pressure2

Percent of all global 
healthcare spending 

attributable to high 
blood pressure2

10%

Annual 
worldwide cost of 

hypertension2

Annual 
worldwide cost of 

hypertension2
$370 billion

1.6 Billion 
HTN patients estimated 

by 2025

United States: Population Aged > 65 Projected 
to Double from 2010 to 2050

8Source: U.S. Census Bureau, 2008.

Populations for each race group include both Hispanics and non-Hispanics
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Case 
• 64 year old Black male,  
with type 2 diabetes (2 yrs), 
hypertension (25 yrs).

• He has no major complaints 
• Current medications

•Glipizide
•Hydrochlorothiazide 
•Low dose Aspirin

Assessment Results

BMI 28.8

BP (mm Hg) 148/86

Albumin (mg/g Cr) 680

A1C (%) 7.5

LDL-C (mg/dL)

HDL-C (mg/dL)

TG (mg/dL)

110      

38

250

SCr (mg/dL) 1.3

eGFR 73

Our Patient has HTN, DM, proteinuria & BP is 148/86 mmHg

Joint National Committee on HTN 
(JNC 7; 2003)

Target BP of < 140/90 & < 130/80 
mmHg in special populations

Thus it seems our patient (AA, DM, 
early CKD) should have a target SBP 
of at least < 140 mmHg & many would 

target < 130 mmHg
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• In patients > 60 years treat to a goal systolic BP < 150 mmHg 
and diastolic BP < 90 mmHg (in contrast to < 140/90 mmHg).

• Goal SBP <140 mm Hg in this age group provides no additional benefit 
vs. 140 – 160 mmHg  or 140 to 149 mmHg.

• In patients < 60 years with SBP > 140 mmHg treat to goal 
SBP < 140mmHg

11

JAMA Published online December 18, 2013

Trials Comparing Different Systolic BP Thresholds 
vs. Higher Goal in Elderly

12

SHEP  Systolic Hypertension in the Elderly Program; HYVET  Hypertension in the Very Elderly Trial; * 
Stopped because of mortality benefit; Syst-Eur Systolic Hypertension in Europe Trial

Adapted from Wright JT Jr., et al. Evidence Supporting a Systolic Blood Pressure Goal of Less Than 150 mm Hg in 
Patients Aged 60 Years or Older: The Minority View. Ann Intern Med 160(7): 499-503.

Trial # Median 
Duration

Total End 
Points, n

Primary Outcome

<150 mm Hg

HYVET (>80yrs) * 
HCTZ + ACEI vs placebo
Actual SBP 144 vs 158

3845 2.1 y CVD: 331; 
Strokes: 120
Deaths: 431

HR: 0.61
P 0.046

SHEP (> 60 yrs)
HCTZ + BB vs placebo
Actual SBP 143 vs 155

4736 4.5 y CVD: 703; 
Strokes: 245
Deaths: 455

RR: 0.64 
P 0.0003

Syst-Eur (> 60)
CCB + ACEI +
THZ vs placebo
Actual SBP 150 vs. 161

4,695 2 y CVD: 136; 
Strokes: 121
Deaths: 260

CVA ↓ 42%  (p = 0.003)
All CVD ↓ 26% (p = 0.03)
CV mortality  (P = 0.07), 
All-cause death (P = 0.22)

Syst-Eur: Higher BPs –
less compelling 

outcomes 

BP < 150 improves outcomes
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Trials Comparing Different Systolic BP Thresholds 
vs. Higher Goal in Elderly

Trial # Median 
Duration

Total End Points, n Primary 
Outcome

<140 mm Hg

JATOS (65-85 yrs)
CCB + ACEI + (HCTZ < 15%) & 
other to BP goal 
Actual SBP 135.9 vs. 145.6

4418 2 y CVD or renal 
event: 172
Deaths: 17

Rate/1000 
PYs: 22.6 vs. 
22.7  P = 0.99

VALISH (70-85 yrs)
Valsartan + CCB + (HCTZ < 
15%) & other to BP goal
Actual SBP 136.6 vs 142.0

3260 2.9 y CVD or renal 
event: 99   
Deaths: 54

HR: 0.89
P 0.383

FEVER (50-79 yrs)
HCTZ-CCB vs HCTZ & placebo
Actual SBP 137.3 vs 142.5

9711 3.3 y CVD: 575
Strokes: 428
Deaths: 263

HR: 0.73
P 0.0019

13

FEVER  Felodipine Event Reduction; HR  hazard ratio; JATOS  Japanese Trial to Assess Optimal Systolic Blood Pressure in 
Elderly Hypertensive Patients; VALISH  Valsartan in Elderly Isolated Systolic Hypertension. 

Adapted from Wright JT Jr., et al. Evidence Supporting a Systolic Blood Pressure Goal of Less Than 150 mm Hg in 
Patients Aged 60 Years or Older: The Minority View. Ann Intern Med 160(7): 499-503.

FEVER Trial not 
included in JNC 8 

analysis (age range)

BP < 140 equivocal improvement

BP Therapy – Possible Risk of falls in Older 
Hypertensive Patients
• Falls are a major concern for older persons 
treated with antihypertensive therapy

• In 406 participants aged 60 to 86 yrs. higher dose of 
BP medication was associated with falls 

• Callisaya et al. Greater Daily Defined Dose of Antihypertensive 
Medication Increases the Risk of Falls in Older People—A Population-
Based Study. J Am Geriatr Soc 62:1527–1533, 2014.

• Among 4961 hypertensive community-living adults >70 
yrs BP medications were associated with an increased 
risk of serious fall injuries, particularly among those with 
previous fall injuries. 

• JAMA Intern Med. 2014;174(4):588-595

14
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BP Therapy – No Risk of Falls in Older 
Hypertensive Patients

• SHEP and HYVET: 8581 combined patients - no difference in 
falls & fractures  

• Intensive BP control (SBP <120 v. < 140 mmHg) in 3099 
patients age 40 to 79 yrs with type 2 DM - no difference in 
falls & fractures 

• Margolis K et al. J Gen Intern Med 2014:29(12):1599–606

• Recent meta-analyses found no increased risk of fall in 
persons >60 yrs

• Zang G. Antihypertensive drugs and the risk of fall injuries: A systematic review 
and meta-analysis Journal of International Medical Research 2013;41:1408-
1417

• Woolcott JC et al. Meta-analysis of the impact of 9 medication classes on falls in 
elderly persons. Arch Intern Med 2009; 169: 1952–1960.

15

JNC 8 – Minority View

•There was almost unanimous agreement on 
most recommendations

•However, a minority of the panel disagreed with 
the recommendation to increase the target SBP 
from 140 to 150 mm Hg in persons aged >=60 yrs. 
without DM or CKD. 

•No evidence to change the prior 
recommendations

This issue has major clinical and 
public health implications
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BP Studies in Special Populations

What about even lower SBP goal

< 120 mmHg

AASK Composite Outcomes by Baseline Proteinuria
RCT with observational follow up

Appel LJ et al. N Engl J Med 2010;363:918-929   

Intensive Rx did not differ 
from standard overall, but 

was more effective for those 
with increased urinary 

protein excretion 
(300mg/day)

HR, 0.73; 
95% [CI], 0.58 -

0.93; P=0.01

HR 1.18; 
95% CI, 0.93 to 

1.50; P=0.16

Standard – BP 140/90
Intensive – BP 125/75

ACEI>BB>CCB;CCB 
stopped early
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Intensive BP Control in Type 2 Diabetes Mellitus 

Cushman, W. C., et al. (2010). "Effects of intensive blood-pressure control in type 2 
diabetes mellitus." N Engl J Med 362(17): 1575-1585.

BP < 120 mmHg did not 
differ from < 140/90 mmHg 

for primary or composite 
outcomes

Primary endpoint: nonfatal MI, 
nonfatal stroke, or CV death. 
4.7 yr mean follow up

N=4733
High CV risk
Age – 62

Hypertension Guidelines BP Targets

ADA = American Diabetes Association; 2) ACCF/AHA = American College of Cardiology Foundation;  3)ASH/ISH  = American Society of Hypertension and 
the International Society of Hypertension; 4)  CHEP = Canadian Hypertension Education Program; 5)  ESH/ESC = European Society of
Hypertension/European Society of Cardiology; 6) ISHIB = International Society on Hypertension in Blacks; 7) JAMA = The Journal of American Medical 
Association; 8) NICE = National Institute for Health and Clinical; 10) NKF-KDOQI  =  The National Kidney Foundation Kidney Disease Outcomes Quality 
Initiative. 
From Still CH, Ferdinand KC, Ogedegbe G et al. Recognition and management of hypertension in older persons: Focus on African Americans. J Am Geriatr
Soc 2015;63:2130–2138

Guideline
Evidence Review 

Methodology
BP Target in General 

Adult Population
BP Target in CKD 

and DM
ISHIB (2010) Consensus <135/85 <130/80

ACCF/AHA (2011) Consensus Age  < 80:  ≤140/90
Age  ≥ 80: ≤140-145/90

<130/80

NICE (2011) Systematic Review Age  < 80:  <140/90
Age  ≥ 80:  <150/90

<140/90

NKF-KDOQI (2012) Consensus (Graded) <140/90 <140/90

ESH/ESC (2013) Consensus (Graded) Age  < 80: <140/90
Age  ≥ 80: <150/90

<140/90

ADA (2013) Consensus <140/80

ASH/ISH (2014) Consensus Age  < 80: <140/90
Age  ≥ 80: <150/90

<140/90

CHEP (2014) Consensus Age  < 80: <140/90
Age  ≥ 80: <150/90

<140/90 (CKD)
< 130/80 (DM)

JAMA “JNC 8” (2014) Systematic Review Age  <60: <140/90
Age  ≥60: <150/90

<140/90

BP targets vary from SBP 130-150 and DBP 80-90 mmHg



Keith C. Norris, MD, PhD

11

- RCTs did not find strong support for a 
more intensive BP target vs. target BP 
< 140/90 and a SBP 140 vs. 150 mmHg 
was not clear in elderly
- Did not find harm in lower BP in RTCs
- Achieved BP and subgroup analyses 
suggests some benefit of lower BP but 
they were not primary outcomes

Case 
• 64 year old Black male,  
with type 2 diabetes (2 yrs), 
hypertension (25 yrs).

• He has no major complaints 
• Current medications

•Glipizide
•Hydrochlorothiazide 
•Low dose Aspirin

Assessment Results

BMI 28.8

BP (mm Hg) 148/86

Albumin (mg/g Cr) 680

A1C (%) 7.5

LDL-C (mg/dL)

HDL-C (mg/dL)

TG (mg/dL)

110      

38

250

SCr (mg/dL) 1.3

eGFR 73

Our Patient has HTN, DM, proteinuria & BP is 148/86 mmHg

Is SBP < 148 mmHg ok or should we go for < 140 mmHg



Keith C. Norris, MD, PhD

12

• Patients in the SPRINT who were assigned to 
reach a SBP goal below 120 mmHg — vs 
140mmHg (and 150mmHg for people over 60) —
had their risk of heart attacks, heart failure and 
strokes reduced by a third and their risk of death 
reduced by nearly a quarter.

• Terminated early due to results of interim 
analyses

NY Times - September 11, 2015

BP Control in Elderly

Should the target be 

< 150 mmHg, < 140 mmHg

or now < 120 mmHg
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• Among patients at high risk for CV events but without 
diabetes, targeting a systolic BP < 120 mmHg, vs. < 140 
mmHg, resulted in lower rates of fatal and nonfatal major CV 
events and death from any cause.

• However, significantly higher rates of some adverse events 
were observed in the intensive-treatment group.

25

The SPRINT Research Group. N Engl J Med. 
2015 Nov 9. [Epub ahead of print]

What is SPRINT and Why?

• SPRINT - Systolic Blood Pressure Intervention Trial 

• Why Sprint ? Previous trials demonstrated effectiveness of 
treating SBP to a target of <140 mm Hg – even treating to 
this goal is challenging.

• Observational studies and secondary analyses of achieved 
BP levels suggest benefits of SBP lowering may extend to 
levels below 120 mm Hg.

• SPRINT was  designed to provide critical evidence regarding 
feasibility and potential benefits/risks of more intensive 
BP control.  

Ambrosius, W. T., et al. (2014). "The design and rationale of a multicenter clinical 
trial comparing two strategies for control of systolic blood pressure: the Systolic 

Blood Pressure Intervention Trial (SPRINT)." Clin Trials 11(5): 532-546.
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Who Conducted SPRINT?

• Over 90 clinics across the United States and in Puerto Rico 
led by the following five SPRINT clinical center networks

• Case Western Reserve University School of Medicine, 
Cleveland, Ohio

• Department of Veterans Affairs, VA Medical Center, 
Memphis, Tennessee

• University of Alabama, Birmingham

• University of Utah, Salt Lake City, Utah

• Wake Forest Baptist Health, Winston-Salem, North Carolina

Ambrosius, W. T., et al. (2014). "The design and rationale of a multicenter clinical 
trial comparing two strategies for control of systolic blood pressure: the Systolic 

Blood Pressure Intervention Trial (SPRINT)." Clin Trials 11(5): 532-546.

SPRINT Major Inclusion Criteria

•At least 50 years old (mean age 68 yrs.)

•Systolic blood pressure 
•SBP: 130 – 180 mm Hg on 0 or 1 medication
•SBP: 130 – 170 mm Hg on up to 2 medications
•SBP: 130 – 160 mm Hg on up to 3 medications
•SBP: 130 – 150 mm Hg on up to 4 medications

•Risk (one or more of the following)
•Presence of clinical or subclinical CVD (not stroke)
•CKD, defined as eGFR 20 – 59 ml/min/1.73m2

•Framingham Risk Score for 10‐year CVD risk ≥ 15%
–Not needed if eligible based on preexisting CVD or CKD

•Age ≥ 75 years

Ambrosius, W. T., et al. (2014). "The design and rationale of a multicenter clinical 
trial comparing two strategies for control of systolic blood pressure: the Systolic 

Blood Pressure Intervention Trial (SPRINT)." Clin Trials 11(5): 532-546.
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Major Exclusion Criteria

• Stroke

• Diabetes

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

• Proteinuria >1g/d

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

• Adherence concerns

Ambrosius, W. T., et al. (2014). "The design and rationale of a multicenter clinical 
trial comparing two strategies for control of systolic blood pressure: the Systolic 

Blood Pressure Intervention Trial (SPRINT)." Clin Trials 11(5): 532-546.

Medication Classes Provided by SPRINT
•Angiotensin converting enzyme inhibitors (ACEI)

•Angiotensin receptor blockers (ARBs)

•Direct vasodilators

•Thiazide‐type diuretics

•Loop diuretics

•Potassium‐sparing diuretics

•Beta‐blockers

•Sustained‐release calcium channel blockers (CCBs)

•Alpha1‐receptor blockers

•Sympatholytics

Ambrosius, W. T., et al. (2014). "The design and rationale of a multicenter clinical 
trial comparing two strategies for control of systolic blood pressure: the Systolic 

Blood Pressure Intervention Trial (SPRINT)." Clin Trials 11(5): 532-546.
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The SPRINT Research Group. N Engl J Med 2015. DOI: 10.1056/NEJMoa1511939

Baseline Characteristics of the Study Participants

The SPRINT Research Group. N Engl J Med 2015. DOI: 10.1056/NEJMoa1511939

Baseline Characteristics of the Study Participants
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The SPRINT Research Group. N Engl J Med 2015. DOI: 10.1056/NEJMoa1511939

(composite
of myocardial 
infarction, acute 
coronary 
syndrome, stroke, 
heart failure,
or death from 
cardiovascular 
causes)

Primary Outcome

The SPRINT Research Group. N Engl J Med 2015. DOI: 10.1056/NEJMoa1511939

Death from any Cause
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The SPRINT Research Group. N Engl J Med 2015. DOI: 10.1056/NEJMoa1511939

Forest Plot of Primary Outcome According to 
Subgroups.

The SPRINT Research Group. N Engl J Med 2015. DOI: 10.1056/NEJMoa1511939

Serious Adverse Events, Conditions of Interest, and 
Monitored Clinical Events.

*

Hypotension, Syncope Electrolyte Abnormalities & acute 
renal failure also led to increased hospitalizations
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37

Challenge to Achieve lower BP Goals

Adapted from Bakris et al. Am J Kidney Dis. 2000;36:646

# BP Agents Trial (SBP Achieved) 1 2 3 4

UKPDS (144 mm Hg)

RENAAL (141 mm Hg)

ALLHAT (138 mm Hg)

IDNT (138 mm Hg)

HOT (138 mm Hg)

INVEST  (133 mm Hg)

ABCD (132 mm Hg)

MDRD (132 mm Hg)

AASK (128 mm Hg)

Sprint     (<120mm Hg) 1.8 for < 140 and 2.8 for < 120 mmHg

How feasible is it to achieve lower BP

Butler J, et al. J Am Coll Cardiol. 2004;43:2036–2043
Case Management Society of America, 2006. www.cmsa.org/

• Only 80% of patients with an ACEI prescription 
filled the prescription within 30 days; this rate 
declined to 60% later at one year.1

• Similar findings for overall prescriptions.2
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Optimal care for patients with CKD necessitates an 
appropriate sensitivity to and understanding of 
socio-cultural factors such as education, SES, 
family support, insurance profile, & health 
beliefs/behaviors that may impede achieving a SBP 
<140mmHg or even lower. 

• Assess OTC NSAIDs and others

• Assess Na intake (may require 24 hour urine 
assessment)

Key Points for Achieving BP Control in older 
minority patients with DM and CKD

Nicholas SB, Vaziri ND, Norris KC. (2013). "What should be the 
blood pressure target for patients with chronic kidney disease?" 

Curr Opin Cardiol 28(4): 439-445.

2003–2006 National Health and 
Nutrition Examination Survey Data

Greater poverty 
associated with a 
higher prevalence 
of age-adjusted 
hypertension and 
lower rate of 
hypertension 
control
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Minorities 
have lower 
rates of BP 
control

2011–2012 National Health and 
Nutrition Examination Survey Data

At first glance, men appeared to run a slightly 
shorter course than women; the average age at 
death of Negro patients seemed definitely earlier 
than that of the group as a whole. However, when it 
is recalled that men are more prone to the 
arteriosclerotic process and that socioeconomic 
factors may play a part in medical care and 
supervision, no clear significance can be attached 
to these variations. 

Perera, G. A. (1955). "Hypertensive vascular disease; description and natural history." J Chronic Dis 1(1): 33-42.

Hypertensive vascular disease: description and 
natural history
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Sensitivity to and understanding of socio-cultural 
factors such as education, SES, family support, 
insurance profile, & health beliefs/behaviors that may 
impede achieving a SBP <140mmHg or even lower. 

• Assess OTC NSAIDs and others

• Assess Na intake (may require 24 hour urine 
assessment)

• Stress reduction, other

Key Points for Achieving BP Control in older 
patients with DM and CKD

Nicholas SB, Vaziri ND, Norris KC. (2013). "What should be the 
blood pressure target for patients with chronic kidney disease?" 

Curr Opin Cardiol 28(4): 439-445.

With more aggressive lowering of BP watch more carefully 
for side effects and inform patient/family as well

Special Thanks

• All my colleagues at AASK and Dr. Alfred 
Cheung of SPRINT

• All the patients that were willing to participate in 
the studies that have allowed us to gain a better 
understanding of the care of persons with HTN 
and CKD

44
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It is much more important to know 
what sort of a patient has a disease, 
than what sort of disease a patient 
has.

-William Osler
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Younger and 
older have 
lesser BP 
control

2011–2012 National Health and 
Nutrition Examination Survey Data

The SPRINT Research Group. N Engl J Med 2015. DOI: 10.1056/NEJMoa1511939

Renal Outcomes

Few renal events among participants WITH CKD at baseline 
Among those WITHOUT CKD at baseline increased risk of 

eGFR falling with intensive Rx
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Primum non nocere

first, do no harm

49

• His BP is 148/86, below a goal BBP of 150 mmHg –
but not at a goal SBP of 140 mmHg 

• Guidelines: Weak evidence of benefit of target SBP 
<130 mmHg (vs. <140 mmHg) in patients with CKD 
and proteinuria or DM, but no evidence of harm

Key Points for Level of BP Control in persons > 60 
yrs with HTN & DM
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• Patient is an African American over 60 yrs and has 
HTN with DM and proteinuria

•Most evidence varies from SBP < 140 mmHg or < 150 mmHg

• SPRINT is only one trial –
•most importantly for this patient, DM was a SPRINT 
exclusion criteria

• BP target probably SBP < 140 mmHg

• Will likely need another 1-2 meds 

Key Points for Level of BP Control in CKD

Nicholas SB, Vaziri ND, Norris KC. (2013). "What should 
be the blood pressure target for patients with chronic 

kidney disease?" Curr Opin Cardiol 28(4): 439-445.

Eligibility, Randomization, and Follow-up.

The SPRINT Research Group. N Engl J Med 2015. 
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Systolic Blood Pressure in the Two Treatment Groups 
over the Course of the Trial.

The SPRINT Research Group. N Engl J Med. 
2015 Nov 9. [Epub ahead of print]

121.5 mm Hg

134.6 mm Hg

Achieved 
BP levels

The SPRINT Research Group. N Engl J Med 2015. 



Keith C. Norris, MD, PhD

28

The SPRINT Research Group. N Engl J Med 2015. 

The SPRINT Research Group. N Engl J Med 2015. 
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The SPRINT Research Group. N Engl J Med 2015. 

The SPRINT Research Group. N Engl J Med 2015. 
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The SPRINT Research Group. N Engl J Med 2015. 

Hypertensive End Organ Disease (G. Perera
Am J Med, 1948)
Hypertensive End Organ Disease (G. Perera
Am J Med, 1948)

• Prospective study of 150 outpatient 
• pre HTN until death
• DBP > 90; 2:1 f:M; 1/3 Black
• mean age onset 32; mean age death 52               
-uncomplicated phase 15 yrs-

• Mean age onset Blacks: 32 (age death 48; 16 year lifespan)

• Mean age onset Whites: 32 (age death 53.9; 22 year lifespan)
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Hypertensive End Organ Disease 
(G. Perera J Chron. Disease 1 (Jan) 33-42, 1955)
Hypertensive End Organ Disease 
(G. Perera J Chron. Disease 1 (Jan) 33-42, 1955)

• 500 outpatients 
• 150 prospective with pre-HTN & 350 
uncomplicated HTN

• 42% proteinuria; 18% azotemia
• Worse prognostic factors: azotemia & 
papilledema

25 with labile BP 25 with non-labile

203/121; resting 146/89 207/123; resting 192/117

renal death 16% 44%

age onset 32 31

age death 56 44

yrs to renal death 19 9.9

Hypertensive End Organ Disease 
(G. Perera J Chron. Disease 1 (feb) 121-126, 1955)
Hypertensive End Organ Disease 
(G. Perera J Chron. Disease 1 (feb) 121-126, 1955)

Perera, G. A. (1955). "Relation of blood pressure lability to prognosis in hypertensive vascular 
disease." J Chronic Dis 1(2): 121-126.
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G. Perera Am J Med, 1948
J Clin Disease 1955

• Retrospective study of 250 outpatient 

• 150 pre HTN; 350 from uncomplicated phase until death

• DBP > 90; 2:1 f:M; 1/3 Black (11.5% of population)

• mean age onset 32; uncomplicated phase 15 yrs. -
death 20 years

Annual 
Reviews
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Annual 
Reviews

Annual 
Reviews



Keith C. Norris, MD, PhD

34

Annual 
Reviews

Annual 
Reviews
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Annual 
Reviews

Annual 
Reviews
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Annual 
Reviews

Annual 
Reviews
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Annual 
Reviews

114
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