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Blood Pressure
Management
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for Patients
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Objectives

" Discuss why blood pressure (BP) matters in acute stroke

= Provide refresher on BP monitoring & management for patients with ischemic
stroke, intracerebral hemorrhage (ICH) and aneurysmal subarachnoid
hemorrhage (aSAH) in ED, Critical Care, & Acute Care

= Highlight what’s new in BP management for acute stroke

= Discuss importance of our role in BP management
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Why Blood Pressure Matters!

= Patients often present with hx of hypertension & other comorbidities
= Elevated BP and fluctuation are common immediately after stroke

= High and low blood pressure are associated with poor patient outcomes

= Hypotension
o Avoid rapid or excessive lowering of BP
o Hydration
o Maintaining perfusion prevents infarct expansion

= Hypertension: Risk of hyperperfusion - endothelial damage, cerebral edema, intracranial
hemorrhage, death

= Challenging to achieve BP targets but important tool to reduce odds of death

Doubles the Odds of Poor Functional Outcome

strokenetwork




Case Study

* Tom, 68-year-old, lives in Belleville, was
discovered by daughter on his deck slumped over
on right side, speaking incomprehensively and
right facial droop

* Daughter called 9-1-1 immediately at 11:00h

* Paramedics assessed Tom was LSW at 09:00h and
activated Acute Stroke Protocol. +ve Large Vessel
Occlusion (LVO) screen communicated &
transported to Belleville General ED

* In ED, symptoms ongoing + BP elevated

HISTORY:
* MI 15 years ago with stents
* Hypertension x 25 years
* 40 pack year smoker (vapes)

MEDICATIONS:
* Metoprolol 50 mg BID
* ASA81mgOD
e HCTZ12.5mg OD strokenetwork
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Tom is a Candidate for TNK and EVT

Acute Stroke Protocol of Southeastern Ontario
Guide for o Thonpy(lvmolmolylh)mdlov

Endovas
Criteria for TNK or nt-PA Criteria for TNK or rt-PA
1. Patient suspected of having ischemic stroke
2. Deficit should be of a severity that would lead
bllmllcmleompvummpmunmﬂy

01/09/2022

KGH

A known source of recent

Puncture of non-compressible artery or biopsy site within 7 days,
Including lumbar puncture

Blood pressure remains at systolic > 185 and/or diastolc > 110
ds

3 mmuwmam

= Reviewed inclusion/exclusion criteria g S

co-morbidity
thrombolysis within 4.5 hours. Time of onset is fallure) that would Increase bleeding risk or Imit effectiveness of
time patient was last seen well treatment

s yis NOT a . Coma during current event

6. Age <18 years is NOT a contraindication . +INR>1.7;

’ o o [ If a child with stroke PIT;
. Stroke Service + ~Platelet Count < 100,000; or
IOI I l S Inl Ia I I Il I l g Intensive Care Service to jointly decide on -Direct Oral Anticoagulants taken within 24 hours
next steps (e.g., consider contacting The *Caution if Warfarin taken within 48 hours
Hospital for Sick Children in Toronto) Blood glucose <2.7 or >22.2 mmollL
s
Inclusion Criteria for EVT Exclusion Criteria for EVT
1. Presenting < 6 hours from stroke onset C«nmmumdmu-m-(?m)

o BP management protocol: Labetalol 10mg IV over 2 mins, | &t -

Imaging
2. NI Stroke Scale (NIHSS) greater than 5

o o sAwpo

o~

f

Severe contrast allergy or absolute contraindication to lodinated
Contrast

ow sw Ne

repeat 10-20 mg IV every 10-20 mins PRN until target R e | AR S,
reached R e R

O Establish continuous ECG and O2 saturation monitoring

0O Transport to CT Suite for non-contrast head CT + CT Angiography (CTA) + RAPID CT Perfusion (CTP);
Take stretcher, monitor, transport kit, TNK or rt-PA, & stroke medication kit to CT. If directed to take rt-PA,

o Avoid dramatic changes in BP e e

0 Consider urinary foley catheter only if known that patient is candidate for EVT after CTA/CTP is done
0 Determine patient’s weight for TNK or rt-PA

v Tom’s BP J, ed to 175/92 with 2 doses of IV labetalol T e e e
bl e o i i sl i e a2 i
g wgwwmnuwwmca&mmmMUudwmﬂw







Acute Stroke Treatment

with Thrombolysis

4.3 Acute Blood Pressure Management
i. Patients with ischemic stroke eligible for thrombolytic therapy:

BP should be lowered and sustained below 185/110 mmHg while initiating + during IV
thrombolysis therapy, and for next 24 hrs (NEW)

See inside your Acute Stroke Protocol/Code Stroke Packages

5.2 Clinical Considerations (NEW)

6. BP should be lowered for symptomatic ICH who are hypertensive (>185/110 mm HG)
specific target and duration of antihypertensive are unknown

strokenetwork
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5. Acute Stroke Treatment

with EVT

General Management BEFORE & DURING EVT (BOX 5D)

6. Maintain BP according to target for IV thrombolysis; avoid aggressive BP lowering

General Management After EVT (BOX 5D.2)

15. Ideal target after EVT is unknown. BP targets should be individualized based on
clinical factors, e.g., degree of recanalization achieved, if intra-procedural
complication, IV thrombolysis, & baseline BP

strokenetwork




Clinical Picture 15t 24 hours

= Tom - D4ICU; Motor & speech deficits improved —not at baseline

= Blood work-
e Glucose: 8.0 mmol/L; Other bloodwork normal

= ECG: Sinus Rhythm w frequent PACs including couplets

= Sp0, 92- 94% on R/A, chest clear

= B/P elevated at 190-170/85-110 (IV antihypertensives prn)
= T: 37.3-37.8°C; (Acetaminophen PR, prn target < 37.5)

= Tom NPO (8-24 hours); anti-thrombotics held until f/u CT

= No signs of angioedema

= No signs of bleeding (intracranial or systemic)

strokenetwork




What if Tom
has ar
arterial line?




What if Tom
was not
Eligible for
Hyperacute
Treatments?

« Recommend lowering BP for Ischemic
Stroke when BP > 220/120 mmHg
unless co-existing comorbidities

 If &L ing BP, { by approximately 15% and
not > 25% over first 24hrs with gradual
reduction thereafter-permissive
hypertension



Transferred to Stroke Unit

" Follow up CT —negative for hemorrhagic transformation

= STAND (swallowing screen) negative, Tom can have PO meds
" Tom started on Dual Antiplatelet Therapy (DAPT)

" Tom transferred to Stroke Unit

= Watch out for hypotension &

WATBII

hypertension

strokenetwork




Clinical Picture in Stroke Unit

= BP remained elevated. ACE Inhibitor added. Antihypertensive PO prn
= No signs of hemorrhagic transformation

= Temperature < 37.5°C
o Orders: if T > 37.5, T monitoring; administer Acetaminophen; investigate possible
source of infection; & treat source of infection
= Glucose level 7-14 mmol/L throughout stay

o Blood glucose level greater than 10mmol/L: Report and repeat with fasting blood
glucose and HbA1C

o Treat hyperglycemia as per diabetes patient care orders with bolus insulin SC (Tube
feeding/NPO/Eating)

= Low Molecular Weight Heparin (LMWH) sc for VTE prophylaxis

strokenetwork




Clinical Picture before Transfer to Rehab

= BP decreased slightly 140-160/82-90
= Converted to Atrial fibrillation on Day 3

* Glucose level remained 188-11 mmol/L Stroke team provided

o education including
" LDL'C E|evat6d on adm|SS|On (3.5 mmOI/L) Stroke Information
= Tom transferred to IP Rehab on day 5 Package

= DC medications:

ACEl and continue thiazide

DAPT (asked IP Rehab to start DOAC on Day 7 & stop DAPT and LMWH)
Bolus Insulin sc

Statin

B-Blocker (not changed)

NRT

strokenetwork
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What If Tom Presents With Hemorrhagic

Stroke?

Intracerebral Hemorrhage
. . (bright white area)
Slice of Brain CT Scan Slice of Brain

Normal CT Scan

strokenetwork
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Intracerebral Hemorrhagic (ICH) Stroke:

Blood Pressure Management

= Assess BP every 15 mins until target achieved and maintained for 1st 24 hours

= SBP lowering to target of < 140 mmHg systolic does not worsen neurological
outcomes (relative to a target of 180 mmHg systolic)

= Subsequent SBP monitoring should be individualized as per stability of V/S & ICP
Clinical Considerations

= SBP of < 140-160 mm Hg for 1st 24-48 hours may be reasonable

o Factors that may favour this lower target may include: presentation within 6
hours of symptom onset; presenting SBP no greater than 220 mmHg;
anticoagulation therapy; presence of neuroimaging markers of expansion
and/or normal renal function

= Labetalol, hydralazine, nicardapine and/or enalapril (oral or IV) may be considered
for acute BP reduction %

strokenetwork




Subarachnoid Hemorrhage:

Blood Pressure Management

= CSBP (2015) indicated that for Unsecured Aneurysm:

o BP should be closely monitored and maintained as normotensive

o Tx for high BP should be initiated to reduce risk of hypertension-induced rebleeding
while maintaining CPP

" Unsecured Aneurysm: Normotensive usually SBP 110-140mmHg. Secured
Aneurysm: SBP < 160 mmHg

= Between the time of SAH onset and aneurysm obliteration, BP should be
controlled with a titratable med to balance the risk of stroke, HTN related
rebleeding, and maintenance of CPP

" For the prevention of rebleeding
o Maintenance of MAP > 90 mmHg to maintain CPP

strokenetwork




SAH-Vasospasm

= Administer prophylaxis Nimodipine po/NG
o Calcium channel blocker
o 60mg g4h x 21 days

= Maintain Euvolemia
o Avoid hypovolemia & hypervolemia
o Fluid boluses prn

" |In the case of symptomatic cerebral vasospasm and delayed cerebral
ischemia after SAH

- Induced HTN is recommended
= May start vasopressors to *BP to resolve symptoms

= Milrinone IV
o If no resolution of symptoms despite increase in SBP
o Limited data on efficacy for refractory vasospasms from SAH



W h at to d O Previously untreated patients with SBP>140 mm Hg or

DBP 290 mm Hg

|n the * |nitiate BP therapy

Patients with SBP <140 mm Hg and DBP <90 mm Hg

S u b a C u te * Initiation of BP therapy is of uncertain benefit

Previously treated patients with known hypertension

P h dSe ? * Resume BP therapy



Blood Pressure Management

Secondary Stroke Prevention

Assess /manage BP in everyone with stroke or TIA

Target BP < 140/90 mm Hg for ischemic stroke or TIA

Target SBP < 130 mmHg for small subcortical stroke (i.e., lacunar stroke)
Target SBP < 130/80 for patients with ICH or diabetes

NEW

= Tx with ACE inhibitor + thiazide/thiazide-like diuretic is recommended. Long-acting
diuretic may be considered over short-acting. Use of ACE + ARB not recommended

= Refer to Hypertension Canada guidelines

Tom continued on ACEI & received nutrition counselling with RD in acute and rehab
including , Sodium. Tom had f/u appt in Stroke Prevention Clinic

strokenetwork
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Reminders-We all
have role to play

* In all healthcare settings across
continuum- prevention

* Provide individualized info and education
about medication and other strategies to
manage BP & other vascular risk factors

 Discuss & document adherence to
secondary prevention tx plan(s)
(pharmacotherapy & lifestyle changes)

* Explore & address non-adherence/
barriers & engage in joint goal setting
encourage adherence

strokenetwork
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Medication Adherence

= Many patients are non-adherent e.g., not everyone fills Rx
= Patients experience more than 1 barrier

= Use multi-interventional approach tailored to patient

= Learn more about adherence management

= Link with pharmacist team

Rehab pharmacist sees Tom and links with other team members. Tom links with his
community pharmacist & primary care team for ongoing support

strokenetwork




Home BP Management Tips

= Encourage the use of approved home monitors and
teach proper technique and BP tracking

v’ Advise patients to monitor BP at home to encourage self-care
and adherence.

v"Home BP target is <135/85

Which of the Following is the
Correct Position?

strokenetwork




Resources

= https://www.strokenetworkseo.ca/

= https://www.strokebestpractices.ca/

= https://hypertension.ca/
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Let’s Stay connected
Website

www.strokenetworkseo.ca

Email

Heather.Jenkins@kingstonhsc.ca

Colleen.Murphy@kingstonhsc.ca

Albert.Jin@kingstonhsc.ca

Phone

613-549-6666 ext 6306
Cell: 613-532-2728
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