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Overview

* The role of the ACP in PICU and retrieval

e The differences prescribing in intensive care vs retrieval

My typical day
Case study-inotropic support for septic shock
Some challenges (legal and non-legal) aspects of prescribing

How prescribing enhances the role of the ACP



Retrieval Service

Last year approximately 1700 calls, 900
activated

Advice or/and transfer request
60% of the activated calls were led by ACPs

Majority of the children retrieved were < lyear
old with respiratory symptoms

Daily interventions and prescriptions either
advised or performed




Retrieval Service

e Integrated Service

 13% of the time spent on follow up referral calls
e 63% of the time directly related to patient care

e 20% of the time supporting PICU activities

Transfer Team departs Team arrives Team departs Team arrives Team departs Team returns to

sccepted  STRSpase = DGH oGH PICU PICy ELCH Examples of interventions

Mobilisation Stabilisation . . o
3(;"“6' e ban Time Saen. | TR T | strsiece e [ntubation/ Re-intubation
nitial ca mln 1
Initial call e \enous/arterial access

e Starting vasoactive infusions
180min e Chest drain insertion




2022 Retrievals

My role as an ACP

 |nitial management/advice over the phone

e Retrieval acceptance

Pneumonia/LRTI

2022 Retrievals

e Stabilisation P | N o
“There were no differences in the adjusted mortality between transports led

by ANPs and Junior Doctors “ DEPICT study 2021

' arrythmias, etc.)
Personal development

O ngo i ng DG H tea Ch i ng m Intubated and Ventilated = Self ventilated

H OOHC

Link ACP for two hospitals of the region

e Case reviews/teaching locally



PICU — My role and an ACP.

e Level 3 Advanced PICU

* Wide range of conditions and support

e Four pillars of advanced practice

e Assess, diagnose and make treatment plan
-Advanced technical procedures

-Communication skills

e Supervise junior doctors/other ACPs
e Teaching

e Part of working groups

e Continuous research



Error

Prescribing in the critical care setting

Assessing medication prescribing errors in pediatric intensive care Exploring the human factors of prescribing errors in
units* paediatric intensive care units
Michael A. Cimino, RPh, MS; Mark S. Kirschbaum, RN, PhD; Linda Brodsky, MD: Adam Sutherland,” ** Darren M Ashcroft, ™ Denham L Phipps '~

Steven H. Shaha, PhD, DBA; for the Child Health Accountability Initiative

. 4 ) 4

Paediatric Critical Care Medicine, 2004 British Medical Journal, 2019

 11.1% incidence of prescribing errors * 18% incidence of prescribing errors

e Wrong dose was the most common error e Cognitive burden was the main factor
* Only factor accounting for differences * Themes:

between units was the prescriber-patient -Individual factors

. -Organisational factors
ratio

-Task related factors
-Team related factors

-Work related factors




PICU vs Retrieval

*Electronic system

More resources
Specialised nursing team
Time to know patient

More drugs

Complex patients
Higher workload (more than one patient)

Variety of conditions




Prescribing as an ACP (;)

A prospective audit of a nurse British Association of Critical Care

iIndependent prescribing within Nurses position statement

critical care on prescribing in critical care

Martin Carberry, Sarah Connelly and Jennifer Murphy ﬁ;gjrriﬁEj:g:?:ﬁ:ﬁ?:{;ﬁ;;;ia Gibson, Heather Howells, Heather Cooper, Joanna

e Nursing in Critical Care, 2012 * Nurse prescribing aim should be the improvement
of care

1418 prescriptions in total
2.8% incidence of prescribing errors
Error rate 0.6% ACPs vs 3.4% medical team

* Not a substitute to medical prescribing practice
e Audit and continuous practice evaluation







Case study

-Change antibiotics to broad

* Two-day history of fever and lethargy

\% e 12-year-old, 48Kg * Medication advice:
\]

Observations: spectrum
SatO, 94% on air -Prepare intubations drugs...
RR 25bpm

HR 110bpm BNF Chapter 5 Infection

Normotensive
* Transferred to the ward
e Started on co-amoxiclav for chest cover

24hours after

 Hypotension and increased lactate

Treated for sepsis

Retrieval services contacted as the patient might need inotropes
Received 30ml/kg fluid




Case study

On arrival
Not intubated, preparing for intubation

Drugs requested:
Fentanyl 1-2mcg/kg carefully titrated: synthetic opioid with better cardiovascular stability
Ketamine 1-2mcg/kg: NMDA receptor antagonist preferred induction agent in shock or
haemodynamic compromise

Rocuronium 1mg/kg: non depolarising neuromuscular blocking drugs

Morphine infusion starting at 30mcg/kg/hr

Adrenaline infusion 0.1mcg/kg/min already started peripherally

Noradrenaline infusion requested

e BNF chapter 15 Anaesthesia
e BNF Chapter 4 Nervous system

e BNF Chapter 2 Cardiovascular system




Case study — Septic Shock

SEPTIC

- SEPSIS | SHOCK



Case study — Sepsis

Sepsis is a life-threatening organ dysfunction caused by a
dysregulated host response to infection

Worldwide leading cause of mortality and morbidity in children
Early recognition is paramount

Sepsis 6 campaign (senior clinician, oxygen , IV/bloods,
antibiotics, fluid, early inotropes)

Children compensate for longer, more difficult to know when

unwell, more difficult to recognise shock

Initial Resuscitation
Algorithm for Children

Campaign .

hour of initial
recognition of
septic shock

e Systematic Screening for
Sepsis in Children
Within 1 ‘
Ex.pedlted

diagnostic
Shock evaluation
‘/—\ develops q

ey

Within 3
hours of initial
suspicion of
sepsis

sepsis-associated organ dysfunction

| Diagnostic evaluation supports

Obtain

(2,

Collect

(3

Start empiric

(4

Measure

O

Administer fluid

(6

Start vasoactive

IvV/10 blood broad-spectrum lactate. bolus(es) if shock agents if shock
access. culture. antibiotics. is present.” persists. *
Respiratory support
Assess for Pediatric Acute Respiratory Distress Syndrome
Infectious source control Continuous Fluid and vasoactive titration*

reassessment

Advanced hemodynamic monitoring if shock persists

= +/- hydrocortisone

for refractory shock™*

= Nutritional support

= Avoid hypoglycemia VA or VW ECLS for refractory shock or
= Antimicrobial oxygenation/ventilation failure (after addressing

stewardship other causes of shock and respiratory failure)

*See fluid and vasoactive algorithm. Note: Fluid bolus should be omitted from bundle if a) fluid overload

is present or b) it is a low-resource setting without hypotension. Fluid in mL/kg should be dosed as ideal

body weight.

"*Hydrocortisone may produce benefit or harm.



Case study — Septic Shock

Septic Shock is sepsis with cardiovascular organ dysfunction

A clinical syndrome of inadequate tissue perfusion

DO, < VO,

* Increased capillary permeability
* Dysregulation of vascular tone

e Depression of myocardial function

Management principles

Early recognition

Fluid

Early inotropes

Early ventilation (unbalance DO2 and VO2)
Find and address cause

ANTIBIOTICS




Case study — Septic Shock

“WARM shock”

e Tachycardia

* Bounding peripheral pulses
* Flushed skin

* Increased pulse pressure

e Blushing capillary refill

e Oliguria

e Altered mental status

e Tachypnoea

* Hypotension

Clinical signs

VS

“COLD shock”

Tachycardia

Peripheral pulses not palpable
Cool peripheries

Mottled skin / pallor
Prolonged capillary refill time
Reduced pulse pressure
Oliguria

Tachypnoea

Altered mental status
Hypotension

Note: In intensive care there are other measures: CVP, SvO,, NIRS, lactate trend, arterial vs venous CO,,

POCUS




Case study — Septic Shoc

Fluid and Vasoactive-Inotrope
Management Algorithm For Children

Healthcare Systems
WITH Intensive Care

Campaign-e"

Y — N

Abnormal Perfusion with

e How much to fill? -

= If signs of fluid overload = If signs of fluid overload
are absent, administer = Do NOT give fluid are absent, administer
fluid bolus, 10-20 mL/ kg. bolus unless fluid bolus, 10-20 mL/kg.
= Repeat assessment of there are signs of = Assess hemodynamic
hemodynamic response de"'!l"f"at'“"! with response to fluid and
to fluid and consider fluid ongoing fluid losses repeat fluid boluses, 10-20
. OW m u C t O S u e e Ze boluses, 10-20 mL/kg, until (eg, diarrhea). mL/kg, until hypotension
° shock resolves or signs of = Start maintenance resolves or signs of
fluid overload develop. fluids. fluid overload develop.
= Assess cardiac function. = Monitor = Assess cardiac
= Consider epinephrine hemodynamics ilable)
if there is myocardial closely. Consider epinephrine/
° dysfunction or epinephrine/ = Consider vasoacti norepinephrine if
norepinephrine if shock inotropic suppo hypotension persisits
. I I OW I I | u C h t O I Ve ? persists after 40-60 mL/ (if available). after 40 mL/kg or
[ ] kg (or sooner if signs of sooner if signs of fluid
fluid overload develop). overload develop.
C Fluid in mL/kg should be dosed as ide3tagdy weight. )
— —

N ¥ rd

Shock resolved, perfusion improved

= Do not give more = Consider = Monitor for signs/symptoms
fluid boluses. maintenance fluids. of recurrent shock.
*Hypotension II'\ SBP SBP SBP \ Presence of all 3 World
in healthcare \ < 50 mm Hg < 60 mm Hg < 70 mm Hg \'\, Health Organization criteria:
systems WITHOUT ) in children in children in children OR ) cold extremities, prolonged
intensive care is | aged < 12 aged 1 to 5 aged > 5 | capillary refill > 3 seconds,

defined as either: [ months years years | weak/fast pulse
!




Case study — Vasopressors/Inotropes

e What do we want to achieve?

Tissue perfusion and oxygenation

CO=HR xSV

/

Autonomic Innervation
Hormones

Fitness Levels

Age

N

Contractibility
Preload
Afterload

Duration of contraction




Case study — Vasopressors/Inotropes

e Classification of inotropic agents

Catecholamines Phosphodiesterase Calcium Sensitising
o Others
Inhibitors Agents

e Dopamine e Milrinone e Levosimendan e Digoxin
i e Amrinone
e Enoxemone

Adrenaline
Noradrenaline
e \asopressin
e Phenylephrine
e |soprenaline

N




Case study — Vasopressors/Inotropes

Catecholamines

r

Act on sympathetic nervous system

Individual drugs favour specific receptors

The drug actions are determined by the receptors they act on

Effects vary depending on dose

&

Pharmacokinetics/Administration

Short half-life (approximately 2 minutes)

r

Steady state reached in approximately 10 minutes

&

r

Extravasation can result in tissue necrosis

_

s
Different infusion concentrations depending on central or peripheral access

&




Case study — Vasopressors/Inotropes

Receptors

<

Dopamine

Alpha (o, o)

Bl

Renal, cerebral,
coronary, splenic

Vascular walls

B, Vascular walls

Vasodilation

Vascular resistance

4 Vasoconstriction
4 svr

4 cardiac contractibility
(Inotropy)

* HR (Chronotropy)

Vasodilation



C tudy — Adrenaline
4 Vasoconstriction
Alpha (oty, o) — Vascular walls — s SVR
Potent stimulator of B and a receptors Adrenergic TTE——
/ P1: Heart (Inotropy)
. P 4 HR (Chronotropy)
Beta effects predominantly at lower doses
. B Vascular walls Vasodilation
Higher doses a > B =

B, effects balanced out with o effects

Major side effects
Other effects
e Extreme tachycardia
* Increased glucose production by hepatic glycogenolysis and gluconeogenesis e Arrythmias
* Increased aerobic glycolysis leading to increased lactate production e Decreased tissue perfusion
* Increased myocardial oxygen consumption * Decreased diastolic filling
e Decreased coronary perfusion




Case study — Noradrenaline

4 Vasoconstriction
Alpha (oty, at;) — Vascular walls — s SVR
. . / Adrenergic #Cardiac contractibility
* Modest B receptor activity By: Heart e
. Beta B
 Little chronotropic effects - balanced -<
- Vascular walls asodilation

Major side effects

* Potent a, receptor agonist

out with reflex bradycardia from a,

e Augments diastolic pressure leading to increased coronary perfusion

* Good for vasodilatory shock

Peripheral digital ischaemia
* |ncreases stroke volume

Arrhythmias

Bradycardia




Case study — Vasopressors/Inotropes

Dose 1
Dog  Recghroliey A (g gie) e el
Merodrenchine: Mainky oc] ogosst,  Vosccomsiriction inreasing systemic 003-02  Eedeced renal perhrion & o result of vescsomsirictics,
some [3] gosis! actioa vastuler resklone inreased afterlood will reduce shoke volume asd inirease
neyacordinl cayges demand
Advesoline  Low dosex: 51 ogoaist Inureased heart ote, sireke wohime 001-0.15"  Tochycordia and echyarshythmia, increased myecandial
ond cordioc sutpud axygen demand
High drses: ] ngosin! Vasecomiriction ot highes doses intreating 001-0.15"  High centenirations can caurse redued cordies owtpul
syslemic vosculor reisionce
Disbetamine i1 ogonkt Inteeased heart rale, inensed cordi oulpst 25-25 Tothyarihythmia, incressed nmpocardsal axygen coasumplion
{42 ngonist Vasodilatien asd redued systemic 7595 Rk of bypsteasion
virstubor resklanie
Dopomine  Low dose: dopomine  Vasedikabafien of copillory beds, reduced syslemic 1-3 sk of tochyam ythmia
receplot oganki vastulor reskionce and increoued cordind oetpul
Needinm dase: Inoreases canirachility, siroke volume 0 Previowily wsed ol lew ['renal’) doses b moinkoia seaal
i1 ogenit and tordiot eatpet pesfusion ond funcion
High dose: ol ogontd  Vesmiomirition inremsing ofierleod, peripherl =10 Ho bonger wsed o any Besefit oa renal sulcome & oorsed
restilands gad meas orlerinl pressane by the inireased carda: outpal

* these & no sSed oot off befesta Bigk ond oer dooe 50 dze mmge opples 3o both
British Journal of Hospital Medicine, 2012, Volume 73, No5



Obtaining
informed
consent

Use of non-

Accountability licensed drugs

Advice over Dearth of
the phone evidence

Dependent of
clinical
assessment

Rapid
response

Advanced
monitoring

Monitoring

POSITIVES

Senior team
involved

Other
specialists

Shared
responsibility




Accountability

ACCOUNTABILITY

Public
Criminal
law

NON-MEDICAL
PRESCRIBER

Employer
Contract
law

cac
Key lines of

enquiry

Patient
Civil law

Profession
GPhC
NMC

HCPC

Figure 1. Prescribing accountability

Journal of Prescribing Practice, 2019, 1(8).




Home > Drug Safety Update

Off-label or unlicensed use of
medicines: prescribers’
responsibilities

“Healthcare professionals may have more

Accountability IiSes:sZ; Tﬁﬂgs responsibility to accurately prescribe an unlicensed

medicine or an off-label medicine than when they
prescribe a medicine within the terms of its license”.

Better Practice

Best practice in prescribing
off-label medication for children

Michelle Bennett

e Ensuring the pillars of accountability are used
even more important

e Patients need to be at the centre of the
decision-making process




How does prescribing improves my practice?

Autonomy

Understanding physiopathology

Multidisciplinary relationships

Clinical assessment

Differential diagnosis
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