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• TELEMONITORING
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QUIZ QUESTION

41 year old healthy female on no medications, with the following 
BPs over several visits (readings are all 2nd BPs).

• 4/3/17:  151/100

• 4/25/17:  164/94

• 5/22/17:  172/100

• 7/24/17:  178/94

QUIZ QUESTION CONTINUED

• Physical exam including fundi normal

• EKG – normal (no LVH)

• Cr 0.8

• Urine MA normal

• Cholesterol 189, HDL 35, A risk 1.9%
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QUIZ QUESTION CONTINUED

Next steps:

• A:  start HCTZ 12.5 mg daily

• B:  start Lisinopril 20-HCTZ 25, ½ tab daily

• C:  24 hour ABPM

• D:  AOBP

• E:  Home BP

KP NATIONAL GUIDELINES
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Home BP

• Home BP Machine  - Omron 710N
– Home BP Protocol
– Home BP Smart phrase
– UA-789 AC XL cuff available  in KP Pharmacies
– Home BP Education fliers available 
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Home BP Protocol

• Check your BP 3 mornings between 6 am and 10 am and 3 evenings between 6 pm and 
10 pm, over one week.

• Morning BP readings are taken within 1 hour of waking up and before morning 
medications and breakfast.

• Evening BP readings are taken prior to medications and at least 1 hour after eating.

• Please take 2 or 3 BP readings each time you measure your BP.  Each should be at least 
1 minute apart.

Home BP Smart phrase
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Home BP Smart phrase (short)
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Hypertension, May 2016

AOBP = Awake ABPM

Myers.Can Fam Physician. 2014 Feb
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AOPB AND CV OUTCOMES

Myers. Hypertension Sep 2015

3,627 patients followed over 4.9 
years.
outcomes – CV mortality, stroke, 
MI, HF
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AOBP Tip Sheet

SPRINT sequence:
• 5 minute rest, followed by 1st blood pressure, 1 minute rest, 2nd blood pressure, 1 minute rest, 3rd 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 1st SBP < 110; repeat or standing Accutor BP if 1st 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). 1st vital is 1st BP, 2nd vital is average of 3 

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

AOBP SMARTPHRASE
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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.

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

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

• 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.

AOBP Tip Sheet

• Consider a reminder system. I use an 8 ½ 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.

• 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 1st

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

• Largely eliminates white coat HTN
• Equivalent to awake ABPM
• Emerging outcome data – LV mass, CV outcomes, SPRINT; however overall body of evidence 

much less than ABPM and HBP.
• ESH/ESC 2013: “If 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.”

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

• 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.”

• CHEP 2016:  “preferred method of in-office BP measurement.”

• Time constraint – 8-10 minutes, but proper technique requires at least 6-7 minutes
• AOBP as possible adjunct to routine office BP, HBP, ABPM

SPRINT BP Measurement Techniques varied by site
• Always Alone (4082 participants at 38 sites)

– Participant alone for 5 minutes of rest and the 3 BP 
readings

• Never Alone (2247 participants at 25 sites)

– Personnel in the room during the entire BP 
measurement period

• Alone for Rest (1746 participants at 19 sites)

– Participant alone only during the rest period
• Alone for BP Measurement (570 participants at 6 sites)

– Participant alone only during the BP readings

SPRINT BP MEASUREMENT
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SPRINT BP MEASUREMENT

Johnson, Karen. Hypertension May 2018

GETTING BACK TO OUR PATIENT

• 24 hour ABPM done:

• Patient has white coat HTN, and should be coded as such
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Ambulatory Blood Pressure Monitor or ABPM

Que Nguyen, M.D.

Internal Medicine

Hypertension Physician Co-Champ

Kaiser Baldwin Park 

Disclosure Statement

• Today’s presenter Que Nguyen, M.D. does not have any relevant 
financial relationships with commercial interests or affiliations to 
disclose. 
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Case 1 – Mrs. White  
• Patient is a 77 y/o female with history of anxiety 

and elevated blood pressure. 

BP Readings from Last 3 office Encounters:
07/07/16 : 134/71
06/01/16 : 159/85
05/02/16 : 154/85

• How can we definitively diagnose Mrs. White 
with hypertension?  What is the process to get 
to our answer?

Outline

• Logistic of incorporating ABPM into your clinic 

- Role of nurses and providers

- Patient information and loan agreement

• Interpretation of ABPM reports

- Required components of an ABPM report

- Dipping patterns

- Cases interpretation
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• Information on Kaiser ABPM Guide is available 
on our Complete Care website.

• https://sites.sp.kp.org/teams/tm02/scpmgcc/
cc/SitePages/Hypertension.aspx

ABPM Resources
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• Information on Kaiser ABPM Guide is available 
on our Complete Care website.

• https://sites.sp.kp.org/teams/tm02/scpmgcc/
cc/SitePages/Hypertension.aspx

ABPM Resources
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ABPM Process

1. Providers input referral in HC to Internal Medicine
2. Receptionists receive referral & schedule appointments
3. RNs input ID information, adjust sleep time, provide 

instructions and obtain signed loan agreement
4. Patient keeps diary of timing of meds, symptoms, sleep 
5. RN download monitor, provide data to interpreting 

physicians and keep a log or initiate telephone encounter
6. Physicians enter interpretation, forwarding to referring 

provider, and closing telephone encounter
7. RNs  complete paper log, close the loop.

38

Request for ABPM



9/17/2018

20

Nurses

1. Provide patient’s instruction

2. Input ID information and adjust sleep time before releasing 
monitor (different frequency of measurement)

3. Download data, adjust actual sleep time in order for program 
to calibrate averages accurately, and forward results to MD. 

4. Enter Message encounter

5. Remind physician if encounter is still opened after 7 days and 
help close the loop. 
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Patient’s Instruction
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Loan Agreement
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Outline

• Logistic of incorporating ABPM into your clinic 

- Role of nurses and providers

- Patient information and loan agreement

• Interpretation of ABPM reports

- Required components of an ABPM report

- Dipping patterns

- Cases interpretation
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Physicians Interpretation 
Kaiser Manual

RECOMMENDED FREQUENCY OF READINGS 

• 30 minutes during  awake and sleep time

VALIDITY

• At least 80% of the total readings programmed for 
the testing period

• At least >14 daytime and >7 night time 
measurements

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

Definitions
THRESHOLD FOR ELEVATED BLOOD PRESSURE
• >130/80 for 24 hour
• >120/70 for Asleep
• >135/85 for Awake

White Coat 

Office >140/90, Awake <135/85 

Mask HTN 

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

Normotensive

Office <140/90, Awake <135/85, Overall<130/80 
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Normal vs. White Coat ABPM waves

BMJ. 2000 Apr 22; 320(7242): 1128–1134.

Dip Surge

Hypertensive ABPM waves

Dip No Dip
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Hypertension. 1999;34:267-272

NOCTURNAL DIPPING

• Failure of the blood pressure to fall by at least 
10 percent during sleep is called non-dipping, 
which has a higher cardiovascular risk. 

• Causes of non-dipping may include: sleep 
disturbance, obstructive sleep apnea, 
orthostatic hypotension, autonomic 
dysfunction, chronic kidney disease (CKD), and 
diabetic neuropathy.
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NOCTURNAL DIPPING

There are 4 types of dipping patterns with different prognosis:

1. Dipper 
- Between 10-20% drop, standard for comparison

2. Reduced Dipper 
- <10% drop, slightly higher risk than dipper

3. Reverse Dipper or Riser 
- Higher BP during sleep, worst prognosis

4. Extreme Dipper - >20% drop
- If not on HTN meds, similar risk as reverse dipper
- If on HTN meds, similar risk as dipper

Hypertension. 2016;67:693-700

Hypertension. 2016;67:693-700
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American Journal of Hypertension, Volume 29, Issue 1, 1 January 2016, Pages 39–45

Morning surge within 2 hours awakening 
Higher surge has worse prognosis 

Physician ABPM Interpretation Documentation
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Case 1 – Mrs. White  

• “Patient is a 77 y/o female with history of 
anxiety and elevated blood pressure, patient 
reports normal home BP, please do ABPM."

BP Readings from Last 3 office Encounters:
07/07/16 : 134/71
06/01/16 : 159/85
05/02/16 : 154/85
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ABPM Documentation
• Measurements were done every 30 minutes in day time and every 

60 minutes in night time.
97 % of the measurements are satisfactory.
Total measurements: 37; Day time: 27 Night time: 10
Total time of recording 22 hours 59 minutes

• Average overall BP 110/61 mmHg (goal < 130/80)

• Average awake BP 112/62 mmHg (goal < 135/85)

• Average asleep BP 105/57 mmHg (goal < 120/70)

• Blood pressure decrease in sleep -6.2%, the patient is a non-dipper.
• (Normal dipping is between 10-20% drop of systolic blood pressure)
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Question
Patient’s blood pressure in clinic:
07/07/16 : 134/71 mmHg
06/01/16 : 159/85 mmHg
05/02/16 : 154/85 mmHg
Patient’s blood pressure on 24 hour monitor: 
Overall average blood pressure 110/61 mmHg
Daytime average time blood pressure 112/62 mmHg

Patient has:
A) Hypertension
B) White Coat Syndrome
C) Masked Hypertension

Question
Patient has elevated blood pressure in clinic.

Patient’s blood pressure on 24 hour monitor: 

Overall average blood pressure 110/61 mmHg

(<130/80mm Hg)

Daytime average time blood pressure 112/62 mmHg

(<135/85 mm Hg)

Patient has:

A) Hypertension

B) White Coat Syndrome

C) Masked Hypertension
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Recommendation:

Patient's blood pressure profile of overall and daytime averages 
do NOT meet criteria of hypertension.  Since blood pressure was 
elevated in clinic and normal during awake period of ambulatory 
measurement, patient likely has  white coat syndrome. 

If clinic blood pressure continues to be elevated, consider using 
automated office blood pressure monitor (AOBP) in the office, or 
patient’s home BP monitor to assess her ambulatory blood 
pressure.  

As patients with  white coat syndrome may progress to true 
hypertension, consider retesting patient in a few years as 
clinically indicated. 

Case 2 – Mrs. White 2 years later

• 77 year old woman referred for ABPM to “rule out white coat 
hypertension”. 

• BP Readings from Last 3 Encounters in clinic:

08/15/16 : 155/87

07/21/16 : 140/80

07/19/16 : 157/81
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Mrs. White
• 97 % of the measurements are satisfactory.

• Average overall BP 139/70 mmHg  (goal < 130/80)

• Average awake BP 142/73 mmHg   (goal < 135/85)

• Average asleep BP 133/65 mmHg  (goal < 120/70)

• Blood pressure decrease in sleep -6%, the patient is a non-
dipper
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Question
Patient’s blood pressure in clinic is 155/87 mmHg.

Patient’s 24 hour monitor shows 

Overall average blood pressure 139/70 mmHg
Daytime average blood pressure 142/73 mmHg

Patient has:

A) Hypertension

B) White Coat Syndrome

C) Masked Hypertension

Question
• Overall average blood pressure 139/70 mmHg

(≥130/80mm Hg)

• Daytime average blood pressure 142/73 mmHg
(≥135/85 mm Hg)

Patient has:

A) Hypertension

B) White Coat Syndrome

C) Masked Hypertension
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IMPRESSION: 
This is a valid study with more than 80% of expected 
recorded blood pressure being successful.  Patient had 
elevated systolic blood pressure throughout the day, 
surpassing the recommended thresholds for overall, 
awake and asleep blood pressure averages.  Patient's 
awake blood pressure is similar to office blood 
pressure, thus patient does not have white coat 
syndrome.   Patient is a non-dipper, indicating higher 
cardiovascular risk profile. 

RECOMMENDATION:  
Patient met criteria for hypertension diagnosis and did 
not appear to have  white coat syndrome. 
Recommending lifestyle adjustment and possibly 
medication for hypertension management. 

CASE 3 – Mr. Zorro

Patient is a 43 year old male referred for ABPM

Readings from Last 3 Office Encounters:
05/7/18 : 134/84
04/14/18 : 138/92
04/2/18 : 126/80
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Mr. Zorro
• 84 % of the measurements are satisfactory

• Average overall BP 162/109 mmHg  (goal < 130/80)

• Average awake BP 166/113 mmHg   (goal < 135/85)

• Average asleep BP 143/92 mmHg  (goal < 120/70)

• 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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Question
Patient’s blood pressure in clinic:

05/7/18 : 134/84
04/14/18 : 138/92
04/2/18 : 126/80

Patient’s blood pressure on 24 hour monitor: 
Overall average blood pressure 162/109 mmHg
Daytime average blood pressure 166/113 mmHg
Nighttime average blood pressure 143/92 mmHg

Patient has:
A) Hypertension
B) White Coat Syndrome
C) Masked Hypertension

Question
Patient has borderline blood pressure in clinic.

Patient’s blood pressure on 24 hour monitor: 

Overall average blood pressure 162/109 mmHg

(≥130/80mm Hg)
Average day time blood pressure 166/113 mmHg

(≥135/85 mm Hg)

Patient has:

A) Hypertension

B) White Coat Syndrome

C) Masked Hypertension



9/17/2018

41

IMPRESSION: 
This is a valid study being with more than 80% of expected 
recorded blood pressure being successful.  Patient appears to 
have elevated systolic blood pressure in the range of  140-160s 
for most awake time. Pt has more than 85% of her systolic blood 
pressure above awake threshold and more than 91% of systolic 
blood pressure values above the asleep threshold.  Patient's 
awake average blood pressure is elevated compared to a normal 
average  office blood pressure, suggesting diagnosis of mask 
hypertension.  Patient is a non-dipper, indicating higher 
cardiovascular risk profile. 

RECOMMENDATION: 
Patient’s blood pressure readings are suggestive of masked 
hypertension, recommending behavior modification and 

medication treatment.   

Resistant HTN indication – Mrs. Knight

• 85 yo woman with hx of HTN, anxiety, med non-compliance, hypertensive 
urgency, who was referred to HTN clinic for resistant HTN. 

• Patient reports she would get woken up at night with headache, 
palpitation, SOB and CP and this was due to the high BP at night into 170s. 
Within 3 months, she has had 3 ER visits, 3 normal head CTs  and EKGs.  
Holter monitor pending. 

• Allergies include amlodipine (cough), nifedipine (increased BP) and 
losartan (dizzy at dose higher than 25mg )

Current medications include:
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 

• Clinic BP 158/70, HR 62
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Process

• Changed hydralazine (tachycardia side effect) to 
amlodipine 

• Added loratadine for possible allergic rhinitis

• Changed metoprolol to atenolol 

Patient insisted she felt better on atenolol before and a 
cardiologist once told her atenolol was good for her heart

• ABPM ordered

Patient’s diary
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RECOMMENDATION:

Patient appears to have well controlled blood pressure during time of 
measurement and there was no severe elevation of blood pressure to 
correlate with timing of her headache or palpitation symptoms.

After reviewing ABPM with patient, her symptoms become much 
improved.  Pt takes as needed  acetaminophen for headache and 
clonazepam for her anxiety.  

Discharge med regiment (small dosages due to fear of side 
effects)

Losartan 25 mg, one-half tab BID
Amlodipine 5 mg, one-half tablet daily
Hctz 25 mg , one-half tab daily
Atenolol 25 mg, one-half tab BID

Final BP 123/52



9/17/2018

45

Take Home Points

• Consider ABPM to diagnose white coat hypertension, 
masked hypertension, or to evaluate symptomatic 
patients. 

Blood pressure thresholds:

Daytime average ≥ 135/85 mm Hg

24-hr Average ≥ 130/80 mm Hg

Asleep average ≥ 120/70 mm Hg

• Successful implementing ABPM requires collaboration 
of nurses, physicians and a closed loop system. 
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Medical Center AOBP ABPM

Antelope Valley 1 1

Bakersfield 0 0

Baldwin Park 6 6

Downey 1 at each module 2

Fontana 4 5

Orange County 18 3

Panorama City 6 4

Riverside 2 4

San Diego 14 6

South Bay 1 1

Sunset 5 2

West LA 14 4

Woodland Hills 10 2
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HEDIS

Changes to Existing Measure for HEDIS® 2019: Controlling High Blood Pressure (CBP)

• Update the blood pressure target to <140/90 mm Hg for all hypertensive 
patients 18–85 years of age.

• Allow remote monitoring device readings directly transmitted to and 
interpreted by the provider to satisfy the numerator.

94
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National Remote Pt Monitoring (RPM) Program
Dr. Michael Swiernik

• SCAL and MAS were part of pilot programs started early 2017 –
SCAL for glucometer and MAS for BP monitoring

• New version being deployed to all regions

– Deployed glucometer monitoring in CO (Feb), SCAL (June 26), soon in 
GA (September 17)

– Deployed BP monitoring in MAS (March)

• BP monitoring for SCAL could be ready to deploy by Q4 2018, 
although realistically early 2019

High-level workflow

• Clinician enrolls patient
– Sets patient goals and In Basket notifications

• Patient receives email and does enrollment
– Includes setting up account with vendor and consent

• Patient connects BP cuff to smartphone app and starts taking 
readings

• 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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Questions to consider

• Clinical use case
– Diagnosis v. short-term monitoring v. long-term monitoring

• How to distribute blood pressure cuffs?
• Enrollment method – virtual vs in-person
• In-person with assistance has much higher data upload % (~85-

90%), vs. ~55% for email
• What do you want to trigger In Basket notifications?

– E.g., single reading > 250/120, average readings > 180/100, no readings 
taken in > 1 week, etc.

– Current triggers: <>= reading, <>= average, # of readings per day/week

102


