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by large spontaneous variations both during the day and between days, months and

seasons. Therefore the diagnosis of hypertension should be based on multiple blood
pressure measurements, taken on separate occasions over a period of time.)
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diagnosis of hypertension should be based on at least 2 blood pressure measurements per visit and at

least 2 to 3 visits, although in particularly severe cases the diagnosis can be based on measurements taken

Hot2 AAIZ2O 2 20| B5HD| M0
.

at a single visit.

|.

! o}
=

Jol

fol

O 24 Al X}
TTEHO o

Jol
gk

ol

|, 1)



Xl 2 Al & o}

11 >

1.2.2 If blood pressure measured in the clinic is 140/90 mmHg or higher:

e Take a second measurement during the consultation.

e [f the second measurement is substantially different from the

first, take a third measurement.

Record the lower of the last two measurements as the clinic blood

pressure. [new 2011]

o._-l X'“ ? %= NICE XI& 2011
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Stage 1 hypertension:

* Clinic blood pressure is 140/90 mmHg or higher
and

- ABPM or HBPM average is 135/85 mmHg or higher.

~ Stage 2 hypertension:
* Clinic BP 160/100 mmHg is or higher and
« ABPM or HBPM daytime average is 150/95 mmHg

or higher.

Severe hypertension:
* Clinic BP is 180 mmHg or higher or
* Clinic diastolic BP is 110 mmHg or highe



At least two measurements per hour during the person’s
usual waking hours, average of at least 14
measurements to confirm diagnosis




1.2.10
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When using HBPM to confirm a diagnosis of hypertension, ensure
that:

e for each blood pressure recording, two consecutive

measurements are taken, at least 1 minute apart and with the

person seated and

e blood pressure is recorded twice daily, ideally in the morning and

evening and

e Dblood pressure recording continues for at least 4 days, ideally for
[ days.

Discard the measurements taken on the first day and use the

average value of all the remaining measurements to confirm a

diagnosis of hypertension. [new 2011] A= NICE XI& 2011
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CBPM 2140/90 mmHg | [ CBPM 2160/100 mmHg | BHS s
&ABPM/HBPM &ABPM/HBPM British Hypertension Society  Health and Clinical Excellence
= 135/85 mmHg = 150/95 mmHg

) \_ stage 2 hypertension | Care pathway

T

If target organ damage present or Offer antihypertensive
10-year cardiovascular risk > 20% drug treatment
\

Consider specialist

Stage 1 hypertension

Offer lifestyle interventions

Offer patient education and interventions to support adherence to treatment

Offer annual review of care to monitor blood pressure, provide support and
discuss lifestyle, symptoms and medication
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A+ C? Step 2 A — ACE inhibitor or
angiotensin Il receptor
blocker (ARB)?

C - Calcium-channel
blocker (CCB)

D — Thiazide-like diuretic

& Resistant hypertension ) Step 4 \ /

A + C + D + consider further
diuretic34or alpha- or
beta-blocker®

A+C+D Step 3

\_ Consider seeking expert advice

See slide notes for details of
footnotes 1-5
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Monitoring treatment and blood pressure targets

1.54 Use clinic blood pressure measurements to monitor the response
to antihypertensive treatment with lifestyle modifications or drugs.
[new 2011]

1.5.5 Aim for a target clinic blood pressure below 140/90 mmHg in

people aged under 80 years with treated hypertension. [new 2011]

1.5.6 Aim for a target clinic blood pressure below 150/90 mmHg in

people aged 80 years and over, with treated hypertension. [new
2011]

g = NICE A& 2011



Target

TABLE. Summary of Main Recommendations

AHA 2007

3P tfor prevention of IHD

BP Target, Lifestyle
Area of Concern mm Hg Modificationt Specific Drug Indications Comments
General CAD prevention <140/90 Yes Any effective antihypertensive drug or If SBP =160 mm Hg or DBP =100 mm Hg, then start with 2 drugs
combinationt
High CAD risk* <130/80 Yes ACEI or ARB or CCB or thiazide diuretic or If SBP =160 mm Hg or DBP =100 mm Hg, then start with 2 drugs
combination
Stable angina <2130/80 Yes B-Blocker and ACEl or ARB If B-blocker contraindicated, or if side effects occur, can substitute
diltiazem or verapamil (but not if bradycardia or LVD is present)
Can add dihydropyridine GCB (not diltiazem or verapamil) to
B-blocker
A thiazide diuretic can be added for BP control
UA/NSTEMI <130/80 Yes B-Blocker (if patient is hemodynamically If B-blocker contraindicated, or if side effects occur, can substitute
stable) and ACEIl or ARB§ diltiazem or verapamil (but not if bradycardia or LVD is present)
Can add dihydropyridine CCB (not diltiazem or verapamil) to
B-blocker
A thiazide diuretic can be added for BP control
STEMI <130/80 Yes B-Blocker (if patient is hemodynamically If B-blocker contraindicated, or if side effects occur, can substitute
stable) and ACEl or ARB§ diltiazem or verapamil (but not if bradycardia or LVD is present)
Can add dihydropyridine GCB (not diltiazem or verapamil) to
B-blocker
A thiazide diuretic can be added for BP control
LVD <2120/80 Yes ACEIl or ARB and B-blocker and aldosterone Contraindicated: verapamil, diltiazem, clonidine, moxonidine,

antagonisty] and thiazide or loop diuretic and
hydralazine/isosorbide dinitrate (blacks)

a-blockers




AHA/ASA Guideline

Guidelines for the Management of Spontaneous L
Intracerebral Hemorrhage 2010 guideline

A Guideline for Healthcare Professionals From the American Heart
Association/American Stroke Association

Hypertension i1s the most important currently modifiable risk
factor for prevention of ICH recurrence.!®>-!"¢ The importance of
BP control was supported by data from the Perindopril Protec-
tion Against Recumrent Stroke Study (PROGRESS ) showing that
subjects with cerebrovascular disease randomized to perindopril
plus optional indapamide had significantly lower risk of first
ICH (adjusted hazard ratio, 0.44; 95% confidence interval, 0.28
to 0.69) and a similar, though statistically insignificant, reduction
in recurrent ICH (adjusted hazard ratio, 0.37; 95% confidence
interval, 0.10 to 1.38).'%* Notably, this reduction appeared to
apply to lobar as well as deep hemispheric ICH. Although
specific data on the optimal BP for reducing ICH recurrence are
not available, a reasonable target 1s a BP <<140/90 (or <13(/80
in the presence of diabetes or chronic kidney disease) as
suggested by the most recent report from the Joint National

3. After the acute ICH period, a goal target of a normal
BP of <140/90 (<130/80 if diabetes or chronic
kidney disease) is reasonable (Class Ila; Level of
Evidence: B). (New recommendation)
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When using ABPM or HBPM to monitor the response to treatment
(for example, in people identified as having a ‘white-coat effect”

and people who choose to monitor their blood pressure at home),
aim for a target average blood pressure during the person’s usual

waking hours of:

e below 135/85 mmHg for people aged under 80 years
e below 145/85 mmHg for people aged 80 years and over.
[new 2011]

g = NICE A& 2011
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Laboratory Investigations

Routine tests

* Fasting plasma glucose
« Serum lipids

« Serum potassium

« Serum uric acid

« Serum creatinine

« Estimated creatinine clearance (Cockroft—Gault formula)
or glomerular filtration rate (MDRD formula)

« Haemoglobin and haematocrit

 Urinalysis (complemented by microalbuminuria dipstick
test and microscopic examination)

* Electrocardiogram



Laboratory Investigations

Recommended tests

Echocardiogram

Carotid ultrasound

Quantitative proteinuria (if dipstick test positive)
Ankle—brachial BP index

Fundoscopy

Glucose tolerance test (if fasting plasma glucose >5.6
mmol/L (102 mg/dL)

Home and 24h ambulatory BP monitoring
Pulse wave velocity measurement (where available)
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21.For all people with hypertension offer to:

e test for the presence of protein in the urine by sending a urine sample for estimation of the
albumin:creatinine ratio and test for haematuria using a reagent strip

e take a blood sample to measure plasma glucose, electrolytes, creatinine, estimated glomerular
filtration rate, serum total cholesterol and HDL cholesterol

e examine the fundi for the presence of hypertensive retinopathy

e arrange for a 12-lead electrocardiograph to be performed. [2004, amended 2011]
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TC= 220 mg/dl, HDL=45 mg/dl
K= 4.9 mEq/L

Cr=1.4 mg/d|

FBS= 104 mg/dI

AER 25 ug/mg

ECG= LVH (voltage)

Ol=XME AMEotllz 24

-
Hydrochlorthiazide 12.5 mg At=Z, 24l &

I—l I—l oH Ll.

, TG 200 mg/dl
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BB: beta—blocker, ACEIl: ACE inhibitor, ARB: angiotensin receptor blocker, CCB: calcium channel blocker, Aldo—Ant: aldosterone antag—

onist, alpha—B: alpha—blocker
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family origin of any
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A+C+D Step 3

[ Resistant hypertension \

A+ C + D + consider further
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\_ Consider seeking expert advice /
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D — Thiazide-like diuretic
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See slide notes for details of
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A= (NICE)

Figure 18: Base case results (65-year-old, 2% cardiovascular risk, 1.1% diabetes risk, 1% HF risk)
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= Mean effect (QALYs per person, Mean effect(QALYs per person,
discounted) discounted)
¢ No Intervention EThiazide-type Diuretics
A Calcium-channel Blockers O Beta-blockers

OACE Inhibitors/Angiotensin |l receptor antagonists
QALYs = quality-adjusted life years
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1.6.10
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If diuretic treatment is to be initiated or changed, offer a

thiazide-like diuretic, such as chlortalidone (12.5-25.0 mg once

daily) or indapamide (1.5 mg modified-release once daily or 2.5 mg

once daily) in preference to a conventional thiazide diuretic such as

bendroflumethiazide or hydrochlorothiazide. [new 2011]

For people who are already having treatment with
bendroflumethiazide or hydrochlorothiazide and whose blood
pressure is stable and well controlled, continue treatment with the

bendroflumethiazide or hydrochlorothiazide. [new 2011]

g = NICE A& 2011



Comparative Antihypertensive Effects of Hydrochlorothiazide and
Chlorthalidone on Ambulatory and Office Blood Pressure
Michael E. Emnst, Barry L. Carter, Chris J. Goerdt, Jennifer J.G. Steffensmeier, Beth
Bryles Phillips, M. Bridget Zimmerman and George R. Bergus

Hypertension 2006, 47:352-358: originally published online January 23, 2006

A randomized, single—blinded,8—week active treatment, crossover study
comparing chlorthalidone 12.5 mg/day (force—-titrated to 25 mg/day) and
hydrochlorothiazide 25 mg/day (force—titrated to 50 mg/day)

Subjects: 30 untreated hypertensive patients

The main outcome: 24—hour ABP monitoring at baseline and week 8
The secondary: office BP every 2 weeks



Chlorthalidone vs hydrochlorthiazide

Mean 24-hour, daytime, and nighttime ambulatory SBP with change from baseline
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Chlorthalidone vs hydrochlorthiazide
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*P-values reported are Bonferroni adjusted p-values (unadjusted p-value X 4 tests)



Initial literature search
HCTZ: n=1,713
Chlorthalidone: n= 366

=
U/

Full text articles obtained
HCTZ: n=257
Chlorthalidone: n=59

Excluded on citation review

+ Thiazide used in combination

* Antihyperiensive efficacy not
a primary study outcome

* Mo abstract available for review
* Duplicate citation

h

Excluded on full text review

Final articles extracted

HCTZ: n=108
Chlorthalidone: n=29

+ No SBP or serum potassium
values provided
HCTZ =113
Chlorthalidone = 15
+ No thiazide monotherapy arm
HCTZ =15
Chlorthalidone = 2
+ Antihypertensive efficacy not
a primary study outcome
HCTZ=3
Chlorthalidone = 6
+ Dose or change in SBP or serum
potassium indeterminable
HCTZ =15
Chlorthalidone =3
+ Duplicate citation
HCTZ=3
Chlorthalidone = 4

1
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10 20 30 40 50 60 70 80 90 100 Dose
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-0.6
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AK

Figure 2 | Mean change in SBP (mm Hg) and potassium (mEq/l) for
chlorthalidone and HCTZ by dose (mg) using pooled data from all studies and
time points. (Sample size at each data point corresponds in a relative manner
to the size of the circle or triangle point. Doses >100 mg were not plotted due
to limited sample size).

Ernst ME, et al. Am J Hypertens 2010; 23:440-446



Event Free Probability

1.0

Chlorthalidone Reduces Cardiovascular Events Compared With
Hydrochlorothiazide : A Retrospective Cohort Analysis
Michael P. Dorsch, Brenda W. Gillespie, Steven R. Erickson, Barry E. Bleske and
Alan B. Weder

M { ‘ ‘ S t Hypertension 2011, 57:689-694: originally published online March 7, 2011
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. HCTZ versus Stopped Drug HR 0.64; 95% CI1 0.55-0.75; p<0.0001 |
: : CTD versus HCTZ HR 0.79; 95% CI 0.68-0.92; p=0.0016

0

0.5

1.0

1.5

20 25 30 35 40 45 50 55 60 65 70 7.5
Time (years)



Glucose (mg/dL)

(9]

Total Cholesterol (mg/dL)

Overall p<0.0001
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1104
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Overall p=0.0009

Years

Overall p=0.0003

Years

7.7+

7.0

* Overall p=0.0001

Chlorthalidone Reduces Cardiovascular Events Compared With
Hydrochlorothiazide : A Retrospective Cohort Analysis
Michael P. Dorsch, Brenda W. Gillespie, Steven R. Erickson, Barry E. Bleske and
Alan B. Weder

Hypertension 2011, 57:689-694: originally published online March 7, 2011
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Beta-blockers are not a preferred initial therapy for hypertension.
However, beta-blockers may be considered in younger people,

particularly:

e those with an intolerance or contraindication to ACE inhibitors

and angiotensin |l receptor antagonists or

e women of child-bearing potential or

e people with evidence of increased sympathetic drive. [2006]

g = NICE A& 2011
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1-3 4-6 7-9 10-12

. Sodium balance

. Potassium balance

Changes in sodium and potassium balance (intake minus
excretion) after the administration of 100 mg of
hydrochlorothiazide to 3 normal subjects. Negative balance
persisted for only three days for sodium and six days for
potassium before a steady state was reestablished in which
intake and excretion were roughly equal.

Data from Maronde, RF, Milgrom, M, Viachakis, ND, Chan, L, JAMA 1983;

249:237.,
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- =20l 150/92 mmHg

- K=4.6 mEqg/L, Cr= 1.4 mg/dL
e LI &X=7
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Step 2 treatment

1.6.13

1.6.14

If blood pressure is not controlled by step 1 treatment, offer step 2

treatment with a CCB in combination with either an ACE inhibitor or

an ARB®. [new 2011]

If a CCB is not suitable for step 2 treatment, for example because
of oedema or intolerance, or if there is evidence of heart failure or a

high risk of heart failure, offer a thiazide-like diuretic. [new 2011]
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12.5.2.2 Evidence statements - clinical

ACEi + CCB was significantly better than ACEi + D for:
e MI (fatal and non-fatal) [moderate quality evidence]

e |ess study drug withdrawals [moderate quality evidence]

There was NS difference between A+C and A+D for:

e mortality (all cause) moderate quality evidence]
e stroke (fatal and non-fatal) moderate quality evidence]
e hospitalisation for unstable angina [moderate quality evidence]

e coronary revascularisation moderate quality evidence]

¢ new onset diabetes moderate quality evidence]



Kaplan Meier for Primary Endpoint

0.16

014 - —— ACEI/HCTZ 20% Risk Reduction
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Recommended intervals to monitor for side
effects after initiation or change in dose of
ACEI or ARB therapy according to baseline

values

Baseline Value SBP (mm Hg) 2120* 110-119 <110 B
Baseline GFR 260 30-59 <30
(mUmin/1.73 m?)
Early GFR Decline <15 15-30 >30
(%)
Serum Potassium <4.5 46-5.0 >5.0
SmngLz

Interval (Weeks 412 2-4 <2

Clinicians are advised to evaluate each parameter and select the follow-up interval that requires the earfiest follow-up.
*See Guideline 7, Table 90, for recommended intervals 10 reach blood pressure goal.

K/DOQI guideline



Recommended intervals to monitor for side
effects of ACEI or ARB therapy after BP is at
goal and dose Is stable, according to baseline

values
Baseline Value SBP (mm Hg) 120-129 110-119 <110
GFR (mL/min/1.73 260 30-59 <30
m?)
Early GFR Decline <15 <15 215
(%)
Potassium (mEg/L) <4.5 4.6-5.0 >5.0
Interval (Months 6-12 3-6 1-3

Clinicians are advised to evaluate each parameter and select the follow-up interval for the parameter that requires the earliest
follow-up.

K/DOQI guideline
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Stroke mortality
(floating absolute risk and 95% CI)

A: Systolic blood pressure

Age at risk:
256 - 80-80
years
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£0-69
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pressure (mm Hg)

Stroke mortality
(floating absolute risk and 95% Cl)

No threshol/d down
to at least 115/75 mm Hg

one million adults with no previous vascular disease
in 61 prospective observational studies

B: Diastolic blood pressure

Age at risk:
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Figure 2: Stroke mortality rate in each decade of age versus usual bleod pressure at the start of that decade

IHD mortality
(floating absolute risk and 95% Cl)
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Figure 4: Ischaemic heart disease (IHD) mortality rate in each decade of age versus usual blood pressure at the start of that decade
Conventions as in figure 2.
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Incidence of M| and Stroke Stratified by Diastolic Blood Pressure in the
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J—curve

m Summary of Clinical Studies Reporting Association Between Low DBP and Adverse End Points

J-Curve Relatlonship for DBP and Event

First Author/ Mean Mean Includes Mean
Study Name Age Entry DBP Subjects Follow-Up Total Mortallty J}-Polint DBP
(Ref. #) Year Subjects (n) (yrs) {(mm Hg) With CVD (yrs) M Stroke or Non-CV Events (mm Hg)
Crulckshank (7) 1987 902 55 109 Yes 6.1 Yes No No 85-90 (in Ischemic
patlents only)
Fletcher (41) 1988 2,145 51 107 Yes 4.0 Yes No No 86-91
Abernethy (42) 1986 10,053 51 90-104 Yes 4.0 — — Yes *26
Waller (43) 1988 3.350 50 110 Yes 65 Yes MNo No 91-98
Coope (44) 1986 884 68 98 Yes 4.4 Yes — — 80-89
Stewart (&) 1979 169 44 124 MNo 6.3 Yes — — 100-109
Alderman (45) 1989 1.765 51 102 Yes 4.2 Yes No — 84-88
Staessen (46) 1989 B840 71 101 Yes 4.7 Yes Yes Yes 90-95
IPPPSH (47) 1985 6,357 52 108 No 4.0 Yes — — 92
ANEP (48) 1981 3921 50 101 MNo 4.0 Yes Yes — 85-89
Wilhelmsen (49) 1987 6,569 40-60 107 No 39 Yes Yes Yes 86-89
Samuelsson (50) 1990 GE6 B2 106 Yes 12.0 Yes Yes — 81
MeCloskey (51) 1992 912 30-79 104 Yes 3-21 Yes No — 84
Lindblad (16) 1994 2574 59 92 Yes 74 Yes — — 90-95
Somes (33) 1999 4,736 T2 77 Yes 50 Yes Yes — 60-65
Hasebe (52) 2002 234 64 88 Yes 6.0 Yes — — 95-104
Pastor-Bamiuso (53) 2003 7.830 54 82 No 15.0 Yes Yes — 80
Zanchettl (54) 2003 18,790 62 100-115 No 38 Yes No Yes (In smokers only) 80-85
Pepine (55) 2003 22,576 66 86 Yes 2.7 Yes Yaes Yes 76.4-85.8
Kannel {36) 2004 7.798 35-80 — No 10.0 Yes Yes No 80-89
Lubsen (38) 2005 7.661 63 80 Yes 4.9 Yes Yes Yes —
Protegoru (39) 2007 331 85 — Yes 3-4 Yes Yes Yes =70
Fagard (40) 2007 4,695 T0 85 Yes 1-8 Yes Yes Yes *70-75



No J—curve”?

Summary of Clinical Studies Reporting No Clear Association Between Low DBP

Table 2 . . L .
and Adverse End Points But Upon Further Inspection of Data Pointing to Existence of a J-Curve
FArst Author/ Mean Mean
Study Name Subjects Mean Entry DBP Include Subjects Follow-Up Total Mortallty J-Point DBP
(Ref. #) Year (n) Age (yrs) {mm Hg) With CAD (yrs) Mmi Stroke or Non-CV Events (mm Hg)

Hansson (20) 1998 18,790 62.0 105.0 Yes 3.8 Yes No No 80-85*
Psaty (22) 2001 4,902 726 71.0 No 6.7 Yas No No =69
Glynn/PHS (19) 2002 22,071 53.2 78.8 No 13.0 Yes No No 65-70
Glynn/WHS (19) 2002 39,876 53.8 77.7 No 6.2 Yes No No 70
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Figure 1. SBP, DBP, and the hazard of cardiovascular disease Figure 2. SBP, DBP, and the hazard of cardiovascular disease
in men by use of cubic splines in a single Cox model controlling in women by use of cubic splines in a single Cox model control-
for covariates in Table 1. ling for covariates in Table 1.

Glynn RJ et al



Cardiovascular Health Study
Women’'s Health Study

Psaty BM, et al Arch Int Med 2001

Tahle 3. Risk of Myocardial Infarction by Blood Pressure Level and Quintiles of Blood Pressure in All 4902 Subjects*

Unadjusted Model Adjusted Modelt
| |
BP Range HR (95% Cl) ¥ P HR (95% CI) G P
Linear term
1. Systolic BP SD=214 7 (1.27-1.48) 2.1 <.001 1.24 (1.15-1.35) 28.3 <.001
2. Diastolic BP SD=11.2 4 (1.05-1.24) 9.5 002 1.13 (1.04-1.22) 8.3 004
3. Pulse pressure SD=185 33 (1.24-1.43) 52.2 =.001 1.21 (1.12-1.31) 20.6 =.001
2-Term models
4a. Systolic BP SD=214 1.40 (1.28-1.53) ) 1.25 (1.13-1.37) .
4b. Diastolic BP SD = 11.2 0.96 (0.87-1.05) ] e — 1,00 (0.91-1.10) ] L L
5a. Systalic BP SD=21.4 1.29 (1.11-1.50) _ 1.24 (1.07-1.45) _
5b. Pulse pressure SD=185 1.07 (0.92-1.25) :I ik e 1.00 (0.85-1.17) :I — =i
Ba. Diastolic BP SD=11.2 1.14 (1.05-1.24) _ 112 (1.03-1.21) _
6b. Pulse pressure SD - 16.5 1.34 (1.24-1.44) ] 63.0 001 121 (1.41-1.31) ] 28.3 =001
Quintiles
7. Systolic BP
1 =125 1.00 Reference 1.00 Reference
2 ,125m-135 1.63 (1.26-2.11) 1.45 (1.12-1.38)
3 =135 to =147 1.64 (1.27-2.11) 77.0 =001 1.37 (1.06-1.77) 444 =001
4 =147 to =160 2.53 (1.96-3.27) 2.19 (1.70-2.84)
5 =160 2.69 (2.08-3.49) _| 1.98 (1.52-2.58) _|
8. Diastolic BP
1 =62 1.00 Reference 1.00 Reference
2 =62 to =60 0.93 (0.72-1.20) 0.98 (0.76-1.27)
3 =69 to =75 1.10 (0.85-1.42) 13.0 01 1.13 (0.88-1.46) 10.5 03
4 =75 t0 =82 1.26 (0.97-1.63) 1.34 (1.03-1.73)
5 =82 1.42 (1.00-1.85) _ 1.37 (1.05-1.79) _|
9. Pulse prassure
1 =56 1.00 Reference ] 1.00 Reference 7
2 =56 to =65 1.64 (1.28-2.12) 1.46 (1.13-1.88)
3 =B5t0 =73 1.87 (1.44-2.42) 68.5 -.001 1.65 (1.27-2.15) 324 =001
4 =73 t0 =86 2.21 (1.72-2.83) 1.83 (1.42-2.37)
5 =86 2.65 (2.05-3.44) _ 1.98 (1.50-2.60) _



JNC-VII

 There is no definitive evidence ot an
Increase in risk of aggressive treatment
(a J—curve) unless DBP is lowered to 55
or 60 mm Hg by treatment.
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