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Obtain measurements outside of the clinical setting for diagnostic confirmation before starting treatment.

»  BP readings equal to or higher than those in Table 2, Row 1 = confirm the diagnosis of hypertension. Use
clinical judgment or regional protocol if obtaining BP outside the clinical setting is not possible. Automated
office blood pressure (AOBP) measurements at = 2 visits may be used.

»  Diagnose hypertension for BP = 180,110 at a single office reading or = 150/100 with clinical evidence of

target organ damage (left ventricular hypertrophy, hypertensive retinopathy, or hypertensive nephropathy).

Table ORRESPONDING SBP/DBP VALUES

24-Hour
Office BP = AOBP  Home BPM  Day ABPM Night ABPM
ABPM
Row 1 140/90 135/85 135/85 135/85 120/70 130/30
Row 2 130/90 130/85 130/85 130/85 110/70 125/80

Office BP: Taken in the clinic setting using an oscillometric (preferred) or anercid device but not including autemated office BP.
AOBP: Taken in the clinic setting using a commercially available device that allows for measurements to be taken with patient
unobzerved. Home BP Monitoring (Home BPM): Taken by the patient at home (see Box 1). Ambulatory BF Monitoring
(ABPM): Taken at regular intervals by a device worn by the patient, usually for 24 hours.

4
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Home BP

— Home BP Smart phrase
— UA-789 AC XL cuff available in KP Pharmacies
— Home BP Education fliers available

4
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Home BP Protocol
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Home BP Smart phrase (short)

TAKING YOUR BLOOD PRESSURE AT HOME

_ over the course of one week, you should take your blood pressure at least 3 momings and 3 evenings.

- your blood pressure should be checked in the seated position after resting for several minutes, with both legs on the floor, back supported, and your arm at heart level
_ each time you measure your blood pressure, you should take 2-3 readings, about one minute apart

- the morning reading should be taken between 6 am and 10 am before your morning medication and before breakfast

- the evening reading should be taken between 6 pm and 10 pm before your evening medication and at least one hour after dinner.

- the average of these readings should be < 135/85
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Table. Automated/Semiautomated Devices Used for Measurements of Blood Pressure in Large Outcome Trials That Have Used thel

Automated Office Blood Pressure Measurement Technique

Trial Device Status of Observation References
ACCORD Model 907, Omron Healthcare, Lake Forest, IL Attended The ACCORD Study Group?
SPS3 Colin BP-8800C, Press Mate, Meena Medical Inc, Bedford, TX Attended The SPS3 Study Group®
SPRINT Model 907, Omron Healthcare, Lake Forest, IL Unattended The SPRINT Research Group’
HOT Visomat 0Z, D2 International, Hestia Pharma GmbH, Germany Attended Hansson et al°

TROPHY HEM-705CP, Omron Healthcare, Lake Forest, IL Attended Julius et al'®

ONTARGET HEM-757, Omron Corporation, Tokyo, Japan Attended Verdecchia et al®”
TRANSCEND HEM-757, Omron Corporation, Tokyo, Japan Attended Verdecchia et al®"

For optimal standardization people are seated in a quiet room for 3 to 5 minutes without talking before measurements are taken as an average of 3 measureme
with 1 minute apart. Measurements have been done unattended (unobserved) and fully automated in the SPRINT study (no other people in the room) while bein
attended (observed) in all other trials by investigator or technician who activated the device. ACCORD indicates Action to Gontrol Cardiovascular Risk in Diabetes study|
HOT, Hypertension Optimal Treatment study; ONTARGET, Ongoing Telmisartan Alone and in Combination With Ramipril Global Enpoint Trial; SPRINT, Systolic Bl
Pressure Intervention Trial; SPS3, Secondary Prevention of Small Subcortical Strokes study; TRANSCEND, Telmisartan Randomized Assessment Study in Aceintole
Subjects With Cardiovascular Disease study; and TROPHY, Trial of Preventing Hypertension study.

Hypertensign, May 2016
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Myers.Can Fam Physician. 2014 Feb
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Myers. Hypertension Sep 2015
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AOBP Tip Sheet

SPRINT sequence:
. 5 minute rest, followed by 15t blood pressure, 1 minute rest, 2" blood pressure, 1 minute rest, 3" blood
pressure. Average of the 3 BPs is used.

Patient must be in a quiet space, so exam room with door closed is ideal.

Specific workflows

Option A: initial blood pressure taken by AOBP

¢ Standard AOPB sequence (“AVG” mode)

¢ Standing Omron BP if average AOBP < 105 or > 135 (“SINGLE” mode)

. HC AOBP entries will be first BP and mean BP; if necessary, standing BP using Omron would be a third BP
entry.

Option B: initial blood pressure sequence with Accutor; if elevated, repeat by AOBP

. Sitting Accutor BP

¢ Standing Accutor BP if 15t SBP < 110; repeat or standing Accutor BP if 1t SBP > 140
*  AOBP if repeat or standing SBP > 140 (“AVG” mode)

Smart phrase to be placed in nursing notes when AOBP used:

. “Blood pressure taken by Automated Office Blood Pressure (AOBP). 1% vital is 15t BP, 2" vital is average of 3
readings.”

(note, this only works for option A, but can be modified for B).

4
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AOBP Tip Sheet

Patient preparation: this is the most important issue (as it is for
routine BP measurement). Because the process takes close to 10

minutes, proper positioning is critical, including good back, feet and
arm support. As usual, proper sized cuff over bare arm is essential.

e Patient instructions: SPRINT sequence must be explained so patient
isn’t surprised by additional readings.

e Display of reading should be positioned away from patient, so they
don’t get more anxious looking at results

e Patient should be alone. Family/friends should be gently asked to
wait in the waiting room; if they insist on being with patient, then
conversation or interaction should be discouraged.

4
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AOBP Tip Sheet

e Consider a reminder system. | use an 8 % x 11 paper clipped outside the door with the AOBP
completion time written (typically 10 minutes after the start button is pushed). This allows the

nurse and physician to check status at a glance.

e The Omron HEM-907 does not have memory; that means that if machine is not charged and not
plugged in, display will erase in 5 minutes. This has not been an issue with machine charged and

plugged in.

 If using in a provider clinic, consider starting with 2-3 patients/half-day. Avoid using on 1%

patient of the half-day, unless the patient has checked in early.

4
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AOBP KEY POINTS

e Largely eliminates white coat HTN
e Equivalent to awake ABPM

e Emerging outcome data — LV mass, CV outcomes, SPRINT; however overall body of evidence
much less than ABPM and HBP.

° ESH/ESC 2013:«f feasible, automated recording of multiple BP readings in the office with the patient seated in an isolated
room, though providing less information overall, might be considered as a means to improve reproducibility and make office BP values
closer to those provided by daytime ABPM or HBPM.”

e CHEP 2014. “Automated office blood pressure measurements can be used in the assessment of office blood pressure.”

e USPSTF 2015:“Automated office blood pressure, which is an average of multiple automated measurements taken while
the patient is alone in a room, may yield results similar to those of daytime ABPM.”

e CHEP 2016: “preferred method of in-office BP measurement.”
¢ Time constraint — 8-10 minutes, but proper technique requires at least 6-7 minutes
e AOBP as possible adjunct to routine office BP, HBP, ABPM

4
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— Participant alone only during the rest period
e Alone for BP Measurement (570 participants at 6 sites)

— Participant alone only during the BP readings

4
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Johnson, Karen. Hypertension May 2018

Results:

Overall: 119/71 mmHg
Awake: 121/73
Asleep: 106/61

4
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Goal: </=130/80
Goal: </=135/85
Goal: </=120/70

9/17/2018

13



Internal Medicine
Hypertension Physician Co-Champ
Kaiser Baldwin Park
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* How can we definitively diagnose Mrs. White
with hypertension? What is the process to get
to our answer?

4
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- Dipping patterns
- Cases interpretation
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* How can we definitively diagnose Mrs. White
with hypertension? What is the process to get to
our answer?

4
KAISER PERMANENTE. thrive

- Dipping patterns
- Cases interpretation
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7. RNs complete paper log, close the loop.
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5. Remind physician if encounter is still opened after 7 days and
help close the loop.
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- Cases interpretation
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measurements

* DIPPING - fall of SBP during sleep by at least 10%

4
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Office <140/90, Awake >135/85, Overall>130/80

Normotensive
Office <140/90, Awake <135/85, Overall<130/80

4
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BMJ. 2000 Apr 22; 320(7242): 1128-1134.
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Hypertension. 1999;34:267-272

dysfunction, chronic kidney disease (CKD), and
diabetic neuropathy.
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- If not on HTN meds, similar risk as reverse dipper
- If on HTN meds, similar risk as dipper

Hypertension. 2016;67:693-700

4
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Table 2. Main Effects and Heterogeneity Results of Meta-Analyses of Nocturnal BP Fall Parameters for
Prediction of All-Cause and Cardiovascular Mortalities, With and Without Adjustments for 24-Hour SBP

All-Cause Mortality Cardiovascular Mortality
Main Effect Heterogeneity Main Effect Heterogeneity
Dipping Parameters Adjustment for 24-h SBP HR (5% CI) Tl HR (85% Cl) Tl

SBP-NDR (1-SD increment) Without 24-h SBP 118(1.06-1.32* 0074, 35%  1.31 (1141507 0100, 33%
With 24-h SBP 11300341244 0.052,20%  1.23(1.08-1.408  0.082, 25%
24-h SBP (1-SD increment) With SBP-NDR 126 (1.15-1.39F 0052, 18%  1.51 (1.37-1.681  <0.001, 0%
Nondipping (vs dipping) Without 24-h SBP 140(113-4.73  <0.001,0%  172(1.24-240) 0442, 11%
With 24-h SBP 133(1.07-185F  <0.001,0% 157 (1.15-2454¢  0.066, 2%
Subgroups of dipping (vs normal dippers)

Extreme dippers Without 24-h SBP 0.72(0.47-1.12) 0.154,8%  0.68(0.35-1.34  <0.001, 0%
With 24-h SBP 076(047-1.24)  0.22415%  0.71(0.36-1.41)  <0.001, 0%
Reduced dippers Without 24-h SBP 1.47(0.96-1.42) 0.096,5%  1.40(1.00-1.9)  0.205 23%
With 24-h SBP 117(080-153  0202,40%  128(0.89-1.84) 0232, 27%
Reverse dippers Without 24-h SBP 188(1.07-331F  0.443,65%  215(1.24-373F | 0.420, 47%

With 24-h SBP 173(1.01-295)f  0.408, 60%+  1.84 (1.08-315)4 | 0.362, 41%
BP indicates blood pressure; CI, confidence interval; HR, hazard ratio; NDR, night-to-day ratio; and SBP, systolic blood pressure.
Hypertension. 2016;67:693-700
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American Journal of Hypertension, Volume 29, Issue 1, 1 January 2016, Pages 39-45
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Average

110/ 61 mmHg

112 /62 mmHg

105 / 57 mmHg

D
Pulse Pressure

Systolic:

Nr. measurements
Maximum
Minimum

Diastolic:

Nr. measurements
Maximum
Minimum

Heart rate:

Average
sD
Maximum
Minimum

Decrease:
Morning average:

12.37/8.4 mmHg
49.3 mmHg

2 (5%) >= 130
141 mmHg at 11:00
92 mmHg at 16:06

0(0%) >= 80
76 mmHg at 10:03
45 mmHg at 22:43

74 bpm
8.0 bpm
92 bpm at 8:07
56 bpm at 4:22

early morning:

6.2% / 9.6% (Not a dipper)

105.5/ 67.0 mmHg

12.1 /7.8 mmHg
49.5 mmHg

1 (4%) >= 135
141 mmHg at 11:00
92 mmHg at 16:06

0 (0%) >= 85
76 mmHg at 10:03
50 mmHg at 13:40

76 bpm

7.0 bpm

92 bpm at 8:07
65 bpm at 10:03

12.0 /9.0 mmHg
48.6 mmHg

2 (20%) >= 120
128 mmHg at 6:29
95 mmHg at 22:43

0 (0%) >= 70
689 mmHg at 6:29
45 mmHg at 22:43

70 bpm
9.4 bpm
90 bpm at 7:32
56 bpm at 4:22

9/17/2018
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37

Overall: Awake: Asleep:

10:56:00 PM

27
1:06:00 PM

10
9:50:00 AM

110 /61 mmHg 112 /62 mmHg 105 /57 mmHg

12.3/8.4 mmHAg 12.1/7.8 mmHg 12.0/9.0 mmHg
49.3 mmHg 49.5 mmHg 48.6 mmHg

4
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Blood pressure decrease in sleep -6.2%, the patient is a non-dipper.
(Normal dipping is between 10-20% drop of systolic blood pressure)

9/17/2018
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A) Hypertension
B) White Coat Syndrome
C) Masked Hypertension

4
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A) Hypertension
B) White Coat Syndrome
C) Masked Hypertension
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pressure.

As patients with white coat syndrome may progress to true
hypertension, consider as
clinically indicated.

07/21/16 : 140/80
07/19/16 : 157/81

4
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General:

Nr. measurements
Total time
Average

sD

Pulse Pressure

Systolic:

Nr. measurements
Maximum
Minimum

Diastolic:

Nr. measurements
Maximum
Minimum

QOverall:

36
11:46:00 PM

Awake:

24
11:37:00 AM

Asleep:

12
12:09:00 PM

139/ 70 mmHg

141 / 73 mmHg

133 /65 mmHg |

15.4 /7.8 mmHg
68.2 mmHg

23 (64%) >= 130
184 mmHg at 18:23
108 mmHg at 7:28

3 (8%) >=80
88 mmHg at 16:54
48 mmHg at 0:13

91 bpm at 4:24
58 bpm at 8:31

Heart rate:
Average 76 bpm
sSD 8.2 bpm
Maximum
Minimum

, early g:
Decrease:

Moming average:

6.0% / 10.4% (Not a dipper)

140.0 / 77.7 mmHg

14.3/ 6.4 mmHg
68.5 mmHg

15 (63%) >= 135
164 mmHg at 18:23
110 mmHg at 21:22

1(4%) >=85
88 mmHg at 16:54
60 mmHg at 21:54

79 bpm
5.5 bpm
88 bpm at 19:22
68 bpm at 16:29

16.7 / 8.0 mmHg
67 .6 mmHg

9 (75%) >= 120
164 mmHg at 6:24
108 mmHg at 7:28

2 (17%) >= 70
79 mmHg at 9:35
46 mmHg at 0:13

69 bpm
9.0 bpm
91 bpm at 4:24
58 bpm at 8:31

9/17/2018
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Overall: Awake: Asleep:

K 24 12

11:46:00 PM 11:37:00 AM 12:09:00 PM
139/ 70 mmHg 141/73 mmHg 133 /65 mmHg
15.4/7.8 mmHg 14.3/6.4 mmHg 16.7 /8.0 mmHg
68.2 mmHg £8.5 mmHg 67.6 mmHg

* Blood pressure decrease in sleep -6%, the patient is a non-
dipper
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ypertension
B) White Coat Syndrome
C) Masked Hypertension
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B) White Coat Syndrome
C) Masked Hypertension
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RECOMMENDATION:

Patient fiGHCHtEHATORNYPErtensiondiagnosis|and did
not appear to have white coat syndrome.
Recommending lifestyle adjustment and possibly
medication for hypertension management.

04/2/18 : 126/80

4
KAISER PERMANENTE. thrive

9/17/2018

37



9/17/2018

38



Overall: Asleep:

31 25 6
72% 71% 75%
23:25:00 17:55:03 05:29:57

162 /109 mmHg 166 /113 mmHg 143 /92 mmHg
20.3/15.0 mmHg 19.2/12.7 mmHg 13.3/11.7 mmHg
52.4 mmHg 52.8 mmHg 50.7 mmHg

* Blood pressure decrease in sleep -6%, the patient is a non-dipper.

(Normal dipping is between 10-20% drop of systolic blood pressure)
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atient has:

A) Hypertension

B) White Coat Syndrome
C) Masked Hypertension

4
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A) Hypertension
B) White Coat Syndrome
C) Masked Hypertension
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cardiovascular risk profile.

RECOMMENDATION:
Patient’s blood pressure readings are suggestive of

1. Metoprolol 12.5 am, 25mg pm (Rx 12.5 BID — pt self increased PM dose)
2. Losartan 25mg daily

3. Hydrochlorothiazide 12.5mg daily

4. Hydralazine 20mg two times a day

e Clinic BP 158/70, HR 62
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e ABPM ordered
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Patient appears to have _during time of

measurement and there was no severe elevation of blood pressure to
correlate with timing of her headache or palpitation symptoms.

Final BP 123/52

9/17/2018
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Asleep average >120/70 mm Hg

* Successful implementing ABPM requires collaboration
of nurses, physicians and a closed loop system.
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BMJ

e Owens P, Atkins N, O'Brien E. Diagnosis of White Coat Hypertension by
Ambulatory Blood Pressure Monitoring . Hypertension. 1999;34:267-272

e Salles G, Reboldi G, Fagard R, et al. Prognostic Effect of the Nocturnal Blood
Pressure Fall in Hypertensive Patients — The Ambulatory Blood Pressure
%&Ilaboration in Patients With Hypertension (ABC-H) Meta-Analysis. Hypertension.
waser rermanente. th2046;67:693-700.
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Medical Center

Antelope Valley

Bakersfield 0
Baldwin Park 6 6
Downey 1 at each module 2
Fontana 4 5
Orange County 18 3
Panorama City 4
4

14 6

1

Sunset 5 2
West LA 14 4
Woodland Hills 10 2

91
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* BP monitoring for SCAL could be ready to deploy by Q4 2018,
although realistically early 2019
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* Readings come into KPHC for clinical review and documentation
* Patients can be unenrolled and re-enrolled if needed
* Required notifications can be handed off to another clinician
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tékén in > 1 week, etc.
— Current triggers: <>= reading, <>= average, # of readings per day/week
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