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1.

Overview

(What is this policy about?)

Thrombolysis with tissue plasminogen-activator (tPA) for acute ischaemic stroke in the setting of
sustained elevated blood pressure (BP) may be associated with worse outcome
This document draws together available evidence and consensus to guide eligibility of tPA
when there is sustained elevation of BP in hyperacute ischaemic stroke, and management of
sustained hypertension for the 24 hour period after tPA
These guidelines will be used to determine eligibility for tPA based on BP parameters, and the
specific approach to pharmacological lowering of pre-treatment and post-treatment BP where
appropriate

2.

Scope

(Where will this document be used?)

This policy applies to:
1. All stroke medical and nursing staff; anaesthetic and critical care unit medical and
nursing staff at the Salford Royal site
2. Adult patients in the emergency department (ED) or in-patients with suspected stroke
being considered for thrombolysis on the Salford Royal site

3.

Background

(Why is this document important?)

The role of BP in determining outcome when thrombolysis is administered in acute ischaemic
stroke remains unclear. Excessive elevation of BP may contribute to the risk of haemorrhagic
transformation, but precipitous lowering of BP may worsen ischaemic injury. Data from the
prospective Safe Implementation of Treatment in Stroke (SITS) registry suggest that pretreatment BP, and BP upto 24 hours following initiation of tPA, are associated with symptomatic
intracerebral haemorrhage (ICH) and adverse 3 month outcomes.1 The National Institutes of
Neurological Disorders and Stroke (NINDS) tPA trial 2,3 and European Collaborative Acute
Stroke Study (ECASS) III4 excluded patients with sustained systolic BP greater than 185 mm Hg
or diastolic BP greater than 110 mm Hg at the time of randomisation, or where aggressive
treatment was required to reduce BP to within these limits. Indeed, deviations from these BP
criteria are associated with an increased risk of symptomatic ICH.5 The NINDS study group
proposed an algorithm for attempted pharmacological lowering of BP prior to randomisation,
and guidelines for the management of BP in the 24 hours following treatment3. This algorithm
has been recommended by expert consensus in European6 and American7 guidelines for the
approach to BP management when tPA is considered for ischaemic stroke. A recent
randomised trial of BP lowering in patients treated with tPA found that intensive BP lowering
(target BP 130-140mmHg within 60 mins of randomisation) reduced the frequency of any
intracranial haemorrhage) compared to guideline lowering (<180mmHg), but there was no
overall difference in clinical outcomes.8 This trial does not support the routine adoption of
intensive BP lowering after administration of tPA.
This guideline is based on the NINDS algorithm and has been adapted for use in this Trust.
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4.

What is new in this version?

The recently published Enhanced Control of Hypertension and Thrombolysis Stroke
Study (ENCHANTED) trial8 comparing intensive versus guideline BP lowering has been
reviewed and cited (in the introduction above), even though the results do not change the
guidelines

5.

Policy

5.1

Prior to considering thrombolysis with tPA

see FIGURE 1 and TABLE 1


Check patient’s medication and allergy history if possible.



If initial BP ≥ 185 (systolic) or ≥ 110mmHg (diastolic) when considering thrombolysis,
the BP should be repeated after 15 minutes prior to reconsidering thrombolysis



If BP remains ≥ 185 or ≥ 110mmHg, treat with labetalol 10-20mg IV bolus over 1-2
minutes or IV glyceryl trinitrate (GTN) infusion starting at 1.5ml per
hour, titrated gradually up to a maximum of 12ml per hour as required/ tolerated (see
appendix 2) if labetalol contraindicated*



If after a further 15 minutes BP remains ≥ 185 or ≥ 110mmHg, repeat labetalol bolus 1020mg, if still no contraindications, or continue titrating IV GTN as tolerated



If after a further 15 minutes BP remains ≥ 185 or ≥ 110mmHg do not proceed with
thrombolysis



*Note that labetalol is contraindicated in asthma, bradycardia <60/min (including second
or third degree AV nodal block) and uncontrolled heart failure. Consult current BNF or
SPC (Summary of Product Characteristics) for further cautions /contraindications.

5.2

During and after tPA treatment (up to 24 hours)
see TABLE 1 and FIGURE 2


Ensure patient is on a cardiac monitor, and record BP every 15mins for 2 hours, then
every 30mins for 6 hours, then consider at least hourly BP monitoring thereafter up to 24
hours post tPA



If BP185 or 105mmHg during the tPA infusion, the tPA should be stopped whilst the
patient and BP are re-assessed. tPA may be re-started once the BP is within target
levels if appropriate, on an individual basis



Review antihypertensive therapy at 24 hours and consider switch to oral treatment if
appropriate (consider restarting oral antihypertensive medication the patient was
receiving prior to admission if suitable)
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Note that monitoring may vary for patients who require admission to Critical Care Unit.

FFIGURE 1: Approach to BP prior to tPA treatment
ACUTE ISCHAEMIC STROKE PRESENTATION
≤ 6 HRS OF ONSET

BP ≥ 185 OR ≥ 110

BP < 185/110:
tPA if otherwise
eligible

REPEAT BP AFTER 15mins

BP ≥ 185 OR ≥ 110

IV Labetalol* 10-20mg bolus
OR
IV GTN infusion (1.5 to 12ml per hour) if
contraindication to labetalol
BP < 185/110:
tPA if otherwise
eligible

REPEAT BP AFTER 15mins

BP ≥ 185 OR ≥ 110

Repeat IV Labetalol* 10- 20mg bolus
OR
Titrate IV GTN infusion
BP < 185/110:
tPA if otherwise
eligible

REPEAT BP AFTER 15mins

BP ≥ 185 OR ≥110

NOT FOR tPA
nd

rd

* Labetalol is contraindicated in asthma, bradycardia <60/min (including 2 /3 degree heart block) and
uncontrolled heart failure. Consult current BNF/SPC for further cautions / contraindications.
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TABLE 1
Refer to SPC or package insert for further details. If in doubt contact the prescriber, your ward
pharmacist or the Medicines Information Centre.
IV Labetalol
Dose

Start continuous IV infusion at 5ml (25mg) per hour and increase rate
gradually as required/ tolerated

Form

Ampoules containing 100mg labetalol in 20ml (5mg per ml)

Dilution

Not required.

Administration

Draw up two ampoules (200mg /40ml) and administer through Braun
syringe pump.

Flush

Before and after with sodium chloride 0.9%

Side-effects

May cause postural hypotension, rash, pruritus, tiredness, weakness,
headache, scalp tingling, difficulty in micturition, epigastric pain,
nausea, vomiting, nasal congestion, sweating and dyspnoea.

Cautions/
contraindications

Contraindicated in asthma, bradycardia <60/min (including
second/third degree heart block) and uncontrolled heart failure. Consult
current SPC/ BNF for further cautions /contraindications.

Monitoring

BP and pulse rate should be monitored throughout the infusion. Care
must be taken to ensure BP is reduced gradually.

IV GTN (Glyceryl Trinitrate)
Dose

Start continuous IV infusion at 1.5ml per hour and increase rate
gradually up to a maximum of 12ml per hour as required/ tolerated.

Form

Vials containing 50mg GTN in 50ml (1mg per ml)

Diluent/dilution

Not required.

Administration

Draw up contents of vial and administer through Braun syringe pump.

Flush

Before and after with sodium chloride 0.9%.

Side-effects

Headache, dizziness, flushing, hypotension and tachycardia may be
encountered, particularly if the infusion is administered too rapidly.

Cautions

Caution necessary in severe liver or renal disease

Monitoring

BP should be monitored throughout the infusion. Titrate slowly to
reduce BP gradually and note tolerance to nitrates may occur within 24
hours.
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FIGURE 2: Management of BP during and 24hrs following tPA treatment
Ensure patient is on a cardiac monitor and record BP every 15mins for 2 hours, then every 30mins for 6 hours, then consider at least
hourly BP monitoring thereafter up to 24 hours post tPA. Consider switch to oral antihypertensives when appropriate.

SYSTOLIC BP ABOVE 180mmHg OR
DIASTOLIC BP ABOVE 105mmHg?

YES

NO

IV Labetalol* 10-20mg bolus followed by
infusion starting at 5ml per hour and titrated as
necessary/ tolerated

USUAL CARE

OR

Titrate IV GTN infusion (1.5 to 12ml per hour)

Target of <180/105
maintained

YES

NO

CONTINUE

Consider adding IV GTN
only if labetalol optimised

TRANSFER TO NHDU
(if not already)
Inform neurosurgical team of admission

Discuss management with consultant anaesthetist:
NHDU neuroanaesthetist or first-on consultant anaesthetist if out-of hours
CONSIDER:
 IV Hydralazine
 IV Magnesium sulphate
 IV Sodium nitroprusside

Target BP <180/105

* Labetalol is contraindicated in asthma, bradycardia <60/min (including 2nd/3rd degree heart block) and
uncontrolled heart failure. Consult current BNF/SPC for further cautions / contraindications
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6.

Roles & responsibilities

Stroke medical staff: to be aware of (1) Exclusion criteria for tPA based on BP parameters; (2)
Role and limitations of pre-treatment BP lowering when considering eligibility for tPA; (3)
Management of sustained hypertension in the 24 hours following treatment with tPA.
Stroke ward managers & nursing staff on the hyperacute stroke unit and acute stroke unit: to
ensure awareness of (1) this document; (2) its implications for patient monitoring and safety; (3)
indications for alerting senior medical staff.
Anaesthetic/ critical care unit medical staff: to be aware of this document and its implications for
patients receiving tPA who may require management in a critical care environment.

7.

Monitoring document effectiveness







8.

Key standards: 100% of patients being assessed for stroke thrombolysis with elevated
BP will be managed according to this policy. 100% of patients receiving stroke
thrombolysis with elevated BP during and within 24 h of thrombolysis will be managed
according to this policy
Method(s)*: Ongoing audit of thrombolysis standards for stroke M&M
Team responsible for monitoring: Stroke clinical team
Frequency of monitoring: Monthly
Process for reviewing results and ensuring improvements in performance:
Monthly M&M meetings with feedback to individual clinicians and teams; component of
stroke team induction

Abbreviations and definitions

BP
BNF
ECASS
ED
ENCHANTED
GTN
IV
M&M
mg
NINDS
NHDU
SITS
SPC
tPA

9.

Blood Pressure
British National Formulary
European Cooperative Stroke Study
Emergency Department
Enhanced Control of Hypertension and Thrombolysis Stroke Study
Glyceryl Trinitrate
Intravenous
Mortality and Morbidity
milligram
National Institutes of Neurological Disorders and Stroke
Neurological High-Dependency
Safe Implementation of Treatment in Stroke
Summary of Product Characteristics
Tissue plasminogen Activator
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change in circumstance dictate.
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12.

Equality Impact Assessment (EqIA) screening tool

Legislation requires that our documents consider the potential to affect groups differently, and
eliminate or minimise this where possible. This process helps to reduce health inequalities by
identifying where steps can be taken to ensure the same access, experience and outcomes are
achieved across all groups of people. This may require you to do things differently for some
groups to reduce any potential differences.
1a) Have you undertaken any consultation/
No
involvement with service users, staff or other
groups in relation to this document?
1b) Have any amendments been made as a
No
result?
2) Does this policy have the potential to affect any of the groups below differently or
negatively?
Protected Group
Age (e.g. are specific age groups excluded? Would the same
process affect age groups in different ways?)
Sex (e.g. is gender neutral language used in the way the policy
or information leaflet is written?)
Race (e.g. any specific needs identified for certain groups such
as dress, diet, individual care needs? Are interpretation and
translation services required and do staff know how to book
these?)
Religion & Belief (e.g. Jehovah Witness stance on blood
transfusions; dietary needs that may conflict with medication
offered.)
Sexual orientation (e.g. is inclusive language used? Are
there different access/prevalence rates?)
Pregnancy & Maternity (e.g. are procedures suitable for
pregnant and/or breastfeeding women?)

Marital status/civil partnership (e.g. would there be any
difference because the individual is/is not married/in a civil
partnership?)
Gender Reassignment (e.g. are there particular tests related
to gender? Is confidentiality of the patient or staff member
maintained?)
Human Rights (e.g. does it uphold the principles of Fairness,
Respect, Equality, Dignity and Autonomy?)
Carers (e.g. is sufficient notice built in so can take time off work
to attend appointment?)
Socio/economic (e.g. would there be any requirement or
expectation that may not be able to be met by those on low or
limited income, such as costs incurred?)
Disability (e.g. are information/questionnaires/consent forms

Yes

No

Unsure

Reasons for
decision

X
X
X

X
X
X

If thrombolys is
deemed
otherwise
suitable then
the policy is
applicable

X
X
X
X
X
X
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available in different formats upon request? Are waiting areas
suitable?) Includes hearing and/or visual impairments, physical
disability, neurodevelopmental impairments e.g. autism, mental
health conditions, and long term conditions e.g. cancer.

Are there any adjustments that need to be made to ensure that
people with disabilities have the same access to and outcomes
from the service or employment activities as those without
disabilities? (e.g. allow extra time for appointments, allow advocates to be

X

present in the room, having access to visual aids, removing requirement to
wait in unsuitable environments, etc.)

3) Where you have identified that there are potential differences, what steps have you
taken to mitigate these?
N/A
4) Where you have identified adjustments would need to be made for those with
disabilities, what action has been taken?
N/A
5) Where the policy, procedure, guidelines, patient information leaflet or project impacts
on patients how have you ensured that you have met the Accessible Information
Standard – please state below:
N/A
………………………………………………………………………………………………………………
EDI Team/Champion only: does the above ensure compliance with Accessible Information
Standard
o Yes
o No
If no what additional mitigation is required:
Will this policy require a full impact assessment? No
Please state your rationale for the decision:
(a full impact assessment will be required if you are unsure of the potential to affect a group differently, or
if you believe there is a potential for it to affect a group differently and do not know how to mitigate
against this - Please contact the Inclusion and Equality team for advice on equality@pat.nhs.uk)

Author: Craig J Smith

Date: 07/05/19

Sign off from Equality Champion:

Date:
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