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Study in newborn rats
suggests early trauma
rewires nervous system

Debate has been taging in the medical
community over how newdoms
experiencs pain and the impact later on

REUTERS

July 27 — Newborns who have painful. but often
life-saving. medical procedures in the early
weeks of life may have a lower pain threshold n
later vears. according to a new ammal study
released Thursday.
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Cry duration (s)
Pain score

Not Circumcised Not Circumcised
circumecised circumcised
Figure: Pain response during HIB injection in circumcised and
uncircumcised boys

Data not available for cry on 1 infant. p=0-02 for cry, p=0-01 for
behavioural pain score.

Facial action score*

% facial action
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Baseline Vaccination
Cry duration*

% cry duration

T T
Baseline Vaccination
VAS pain scores*

p<0-05

} p<0-05

VAS score (cm)

I I
Baseline Vaccination

Infant pain response to vaccination for infants in all groups
VAS=visual analogue scale.
*Values shown as mean (95% Cl).
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C-fiber terminals (blue) overlap
with A-fiber terminals (green)

Excitation and
inhikition unbalanced,
large receptive fields

Figure 1 Key sites of developmental transition In infant pain patmwayfs The
areas of the narvous system are indicat 3
plasticity impact pain detection and trea
Innervation is vulnerable and sensitive tc
pathways undergo considerable postna
reflex pathways are diffuse and poorly t
bafore secondary hyperalgesia. (5) Endd
brainstem are unbalanced. (6) Extensive
but little is known of the development of
infancy. (7) The somatosensory cortex |
early age, but little Is known of activatio
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If a procedure is painful
in adults, it should be
considered painful in

newborns, even if they

are preterms.
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not ‘only’ human ethical aspects

also hard short and longterm clinical outcome
data
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Venipuncture Is More Effective and Less Painful Than Heel Lancing for
Blood Tests in Neonates

Bjorn A. Larsson, MD*; Gunnilla Tannfeldt, RN*; Hugo Lagercrantz, MD, PhD{; and
Gunnar L. Olsson, MD, PhD*

e
—q

Fig 1. Three devices used for the PKU test. From the top: the CCS
Minilancet used in the SL group, the Microlance used in the LL
group, and the Microlance needle (0.9 > 40 mm) used in the VP
group.
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The 3 P's of Helping your Baby during Vaccinations - { ;fj
€L
%

A Parent’s Guide: Babies up to 1 year old

Vacoine yecnons Can be palrdul and stressiuf for balses and parents, Bae you can really make a diference

For your Daby's rees vaccine ingec tion, plan Wit your health care provider toc
1) Apply topical anaesthetics 1o ramb the shin - these are medhcnes you can buy at a pharmacy without a prescription,
21 Give your bedry suger wntes for comifor — make suga water at home or &t the chnk by modng 1 teaspoon of sugas with
3 18apoons of waber,
T) Distract your Babyy - Choose o age-appropriate feen to bang

Read the 377 of vaccinetion pein management below snd combine 1these siinegies %0 mpnore pei ielef
For mose Eormation and 4 wweo, visit the Shckiids [ The Hospital for Sick Chldmn, Toronto, Canada) webeie:

oLaboun bdahealth.cs/ pe R AT

STEP 1: GHARMACOLOGICAL (PAIN MEDICINE)

: TOPICAL ANAESTHETICS SUGAR WATER

« Avalabile produdts bdocalne (Maxiene™), betiacalne
(Ametop™), Mdocaine prilocane EMLA™.

« Apply 1o edther the uppey owter part of the jeg (ndants less than
1 yearl or upper arm (infants 1 year oldl 20 to 40 mmaney
Dalors oo Bom - chmck product st tions

11 2 or more injections are planned, apply 10 Both logs or aems

« May Cause temporary reddening o whitenng of skim - this s nonmal ¥ there is 2 rash, tak o
your doctor - i conudd be an alligic reacton

o drink right th
» Ao acetaminophen [Tylenol™), Ibuprofen (ASW™], ke and cold speays belom Ingection - they I mnq befox: the

have not been proven 1o reduce injection pain. Aler lnjeciion. acetaminophen o ibuprofen may
be uned %0 rebewe fever of dacomfont

STEP 2: GHYSICAL (BODY POSITION AND ACTIVITY)

HOLD BREASTFEED
Hold upright
« Hold your batyy cione « SEAN Bt fondirg your baby
| duing injection - ma Refone njection and continue

Bug o on your lap S0 and aller rgeton
This foeds good and belps  « I 1 injexd tion » planned, poston
YOUr Daly stay il your Deby 10 expose | leg; expone

» Avoid holding your baby  Doth legs for 2 or meose mjections.

100 Bghtly ~ this Can ncrsase pain st iy tress, » b baby cannot be bosastied. offer 4 botthe or pacifier starting
Raforg pection and contirue duniog and attes injection.

STEP 3: (DSYCHOLOGICAL (THOUGHTS AND BEHAVIOURS)

- " e Dwtract |

« Stay calm and use your normal « Melp keep your boty's
spabing voloe This helps your afiertion awey feom the 4
batry viay calm - tabies look to necton X o -
their pasents for how lo actand  « Dtractions you can yse { o3
tree rocking. cuddiing, singing, Q\‘ ’
——— . - "o I you e nervouns, Wk & ew Lking, wacking (e ast- . - RS
siow, deep beeaths 10 cabm yourse¥ belore and dunng injection feeding o pacifier). Distract with obyects or 1oys ubbles,
hresthe 50 pour stomach expands, nol your chest, You om do Pop-wp books, ratthes) when your baby is calm enough (o
this whele hokding your baby: do sox otherwise, dntwys can be incrcased

These are sentifically proven ways of reducing pain in babdes duing vaccne injections.
Think about what worked and plan ahead to make the next vacdnation less painful.

RN <
nKidS Kids kids
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General observations:

body movements,
sleep state, crying
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‘Emotional’ behavior: 2

facial expression Specific flexor

"2 AR | 15 L2

muscle EMG activity
% /4
sS4~ R, 4
: “ & \\“\..f,-::—:_‘:':.
Cortical neural = .- W ‘
activity with D T == gkt UTEIEN IHeel
G ance
NIRS and EEG X,

Cardiovascular and
respiratory responses:
heart rate, pO,

4 Hormonal
responses:
cortisol

Figure 2 Methods of assessing infant pain. In the absence of language, infant pain is assessed by
a number of different physiological methods. Some of these methods are integrated into current
clinical pain assessment tools. The neurophysiological techniques EMG, EEG and NIRS are not
used for routine pain assessment but are increasingly being used in research studies of infant pain.
Abbreviations: EMG, electromyogram; NIRS, near-infrared spectroscopy; pO,, partial pressure

of oxygen.



| LEUVEN

ONCEPTS OF PAIN

PAIN BEHAVIOR

A multifaceted model of the components of pain.




J

!

’rv UZ

LEUVEN

Eligitl= newboms (n = 200)
T
ol rerwhorms not ind uded
becauga of non-availability
of okearar
I
150 nerwtaoms ware randomisad

Ho Flaizg ke A0 0% Pacifiar afe
traatmert | (starils Glucogs | Sucross Sueross
wirtar] anid pacifiar

Acta Peadiatr 86: 787-86. 1997

INVITED COMMENTARY
Calming minds or killing pain in newborn infants?

S Lindahl
Depariment of Anaesthesiology and Intensive Care, Karolinska Hospital and Institute, Stockholm, Sweden

M

- EE’"

Hix Facaba 0% 308 Pacifiar 0%

treatmert  (stedle Glucese  Sucrces Sucroes
wabar) ard pacifiar

Fig 2 Pain evalvation with DAN scale (0 to 10} during venepuncture
in 150 newbomns randomised to six aqual sized groups, with walves

for individual infants, median values, and interquartile ranges (for
30% suvercse and pacifier lower quartile coincides with median

valug)
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Oral sucrose as an analgesic drug for procedural painin
newborn infants: a randomised controlled trial

Rebeccah Slater, Laura Cornelissen®, Lorenzo Fabrizi*, Debbie Patten, jan Yoxen, Alan Worley, Stewart Boyd, judith Meekt, Maria Fitzgeraldt

Drug assigned Hor- naxious Sucrosefsterilewater Maious
toinfart coritrol intervention heel lance

Ourkcome measure

Behavioural state

{videa)

Facial expression
fviden)

1

1
Heart rate and cygen saturation i
{pulss cirmetry)

Bvoked potential :
-EI-55=-1-0 5 i -0.L 5=-1-Cls

(EEG)

Refle limbwithdrawal i —I
(EMG) -1.0 5,—1.55 ! -1.0s | 1Es

Figure 1: Experimental time line
EEG=electroencephalography. EMG=electromyog raphy.
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Oral sucrose as an analgesic drug for procedural painin
newborn infants: a randomised controlled trial

Rebeccah Slater, Laura Cornelissen®, Lorenzo Fabrizi*, Debbie Patten, jan Yoxen, Alan Worley, Stewart Boyd, judith Meekt, Maria Fitzgeraldt

Sucrose (N=20) Sterllewater (N=24)

Primary outcome

MNociceptive- specific brain activity mean weight) 0-10(0-04-0-16) 008 (004-0-12)
Secondary outcomes

Mean baseline heart rati ibpm) 132.6(124.3-140.9) 1318({122.2-1415)
Mean baseline ciygen saturation (%) 99.4% (98.8-100.1) o7 4% (95-0-99.8)
Baseline behavioural score (from PIPF) 13(0:8-17) 130818

PIPP score 58 (377 8] 85 (73-5:8]
Latency to chanqe in facial xpression (5) 38(13-64) 35 (10-6.1)
Facial non- responders 7/20{35%) 0,24 {0%)

Mean nociceptive reflex withdrawal activity (V) 30-11(24-20-48.02) 3082 (1851-4313)
Mean latency to nociceptive reflex withdrawal activity {ms) 3633(2564-4701) 4135(262.0-564.9)

Diata are mean (95% Cljor /N (%), bpmi=beats per min. PIPP=prematureinfant pain profle.




Venipuncture

FIPP Scores
50 rewhorms notind vdad
becauss of non-availability

Placebo

Treatment Group
Fig 1 Trial profile and participant flow;
completed trial

WAS Pain Scores

Mz mum 10

Placeko
Cry Duration
Nex HMacaba 0%
treatment  (stadle  Glueos
watar)
Fig 2 Pain evaluation with DAN scale
in 150 newboms randomised to sie e
for individual infants, median values, a

30% suerose and pacifier lower quartil
valug)
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M 1: To increase pain assessmen
’i;‘all babies from 30% to 70% by
end of cycle 2,

Brow buige —
AIM 2: We will improve the use of

bundling and sweet solution for
babies undergoing painful Nasolabia furrow
procedures from 59, to 60%
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Pain Management

for Infants
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Avoid painful procedures,

Deep sedation/analgesia or
general anesthesia

Local anesthetics:
subcutaneaus infiltration
or nerve blocks

Slow intravenous infusion of
oploids

Acetaminophen: orally or
rectally

Toplcal anesthetics:
cream or gel

Pacifier, sucrose,

kangaroo care, massage,
sensorial saturation

physical handling Baseline

Figure 1. Stepwise approach to neonatal analgesia.



I |UZ

'/ |LEUVEN

analgesics Iin neonates
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Neonatal formulary'?
Oral Loading dose
Maintenance

Loading dose
Maintenance

Intravenous Loading dose

Maintenance

Dutch formulary'™
Oral Loading dose

Maintenance

Loading dose
Maintenance

Intravenous
Loading dose
Maintenance

{
24 mg/kg @
12 mg/kg/dose
q4h in =32 wk PMA, g8h in
= 32 wk

36 mg/kg
24 mg/kg, g8h in term neonates

MNo advice in preterm neonates
20 mg/kg, irrespective of age
15 mg/kg, q6h in term cases
12.5 mg/kg, 31-36 wk PMA

10 mg/kg, =30 wk PMA

Not sufficiently supported by
clinical evidence

60 mg/kg/d, =32 wk PMA

30 mg/kg/d, 28-32 wk PMA

30 mg/kg, =32 wk PMA

20 mg/kg, 28-32 wk PMA

20 mg/kg, g8h in term neonates

20 mg/kg, q12h in preterm
neonates

Off label in preterm neonates

20 mg/kg, irrespective of age

10 mg/kg, max 40 mg/kg/d, in
term cases

10 mg/kg, max 30 mg/kg/d, 31-
36 wk PMA

10 mg/kg, max 20 mg/kg/d, =31
wk PMA

PMA = postmenstrual age (in weeks).
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o Total body water
& Extracellular wate
aBody Fat

Bith 3mos é6mos 9mos 1yr  Syr 10yr 20yr 40vyr

Fig. 1. Changes occurming in percentages ol body fat and water
stores along the continuum of age [16].
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17 LEUVEN body water/paracetamol distribution

10 mg/kg 6 h with loading dose
10 mg/kg 6 h without loading dose

Concentration (mg/l)

12 18 24
Time (hours)

Figure 3 A typical concentration profile for neonates of 28—44
weeks’ premenstrual age given a paracetamol loading dose of

20 mg/kg (black continuous line) or not given a loading dose (grey
continuous line), followed by a maintenance dose of 10 mg/kg every 6
h. A mean concentration of 11 mg/l is achieved.
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Effect of Intravenous Paracetamol
on Postoperative Morphine Requirements
in Neonates and Infants Undergoing

Major Noncardiac Surgery
A Randomized Controlled Trial

[Ise Ceelie, MD, PhD

Saskia N. de Wildt, MD, PhD
Monique van Dijk. MSe, PhD
Margreeth M. J. van den Berg, MD
Gerbrich E. van den Bosch, MD
Hugo J. Duivenvoorden, PhD

Tom G. de Leeuw, MD

Ron Mathot, PharmD, PhD
Catherijne A. J. Knibbe, PharmD, PhD
Dick Tibboel, MD, PhD

HE TREATMENT OF PAIN IN

young children has improved

after the publications by Anand

ctal'? in 1987 that made clear
that neonates have well-developed no-
ciceptive pathways and therefore are ca-
pable of experiencing pain. Because un-
treated pain is both an unwanted
experience and ultimately may lead to
adverse consequences,’® opioids were
introduced and have been used ever
since.” Opioid therapy, however, is as-
sociated with adverse effects, in par-
ticular respiratory depression.® Re-

Importance Continuousmorphineinfusion as standard postoperative analgesic therapy
in young infantsis associated with unwanted adverse effects such as respiratory depression.

Objective To determine whether intravenous paracetamol (acetaminophen) would
significantly (==30% ) reduce morphine requirements in neonates and infants after ma-
jor surgery.

Design, Setting, and Patients Single-center, randomized, double-blind study con-
ductedinalevel3 pediatric intensive care unitin Rotterdam, the Netherands. Patients were
71 neonates or infants younger than 1 year undergoing major thoracic (noncardiac) orab-
dominal surgery between March 2008 and July 2010, with follow-up of 48 hours.

Interventions All patients received a loading dose of morphine 30 minutes before
the end of surgery, followed by continuous morphine or intermittent intravenous
paracetamol up to 48 hours postsurgery. Infants in both study groups received mor-
phine (boluses and/or continuous infusion) as rescue medication on the guidance of
the validated pain assessment instruments.

Main Outcome Measures Primary outcome was cumulative morphine dose (study
and rescue dose). Secondary outcomes were pain scores and morphine-related ad-
verse effects.

Results The cumulative median morphine dose in the first 48 hours postoperatively was
121 (interquartile range, 99-264) pg/kg in the paracetamol group (n=33) and 357 (in-
terquartile range, 220-605) pug/kg in the morphine group (n=38), P<.001, with abetween-
group difference that was 66% (95 % Cl, 34 %-109%) lower in the paracetamol group.
Pain scores and adverse effects were not significantly different between groups.

Conclusion and Relevance Among infants undergoing major surgery, postopera-
tive use of intermittent intravenous paracetamol compared with continuous mor-
phine resulted in a lower cumulative morphine dose over 48 hours.

Trial Registration trialregister.nl Identifier: NTR1438

JAMA. 2073,;309(2):7149-754 WWW.jama.com
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together is better ?

—
Figure 2. Cumulative Morphine Dose for

Morphine and Paracetamol Study Groups
Over 48 Postoperative Hours
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Study in newborn rats
suggests early trauma
rewires nervous system

Debate has been taging in the medical
community over how newboms
expefiencs pain and the impact later on

REUTERS

July 27 — Newborns who have painful. but often
life-saving. medical procedures in the early
weeks of life may have a lower pain threshold in
later years. according to a new animal study

released Thursday. he NEW ENGLAND JOURNAL'af MEDICINE

Defining Safe Use of Anesthesia in Children

Bob Rappaport, M.D, R. Daniel Mellon, Ph.D., Arthur Simone, M.D., Ph.D., and Janet Woodcock, M.D.
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Ongoing Clinical Trials Assessing the Effects of Anesthetics on Neurocognitive Development.

Odense University Hospital (Denmark) A nationwide epidemiologic study comparing the
and the Danish Registry Study Group educational achievement of all children who have
undergone a surgical procedure before the age of 1
with that of a general-population control group.

Columbia University A prospective cohort study of children who had expo-
sure to an anesthetic before the age of 3 and their
siblings who were not exposed. The two groups
will be followed for neurodevelopmental out-
comes.

International collaboration of institutions  Prospective, randomized, investigator-blinded,
from Australia, the United States, controlled clinical trial to assess the effects of
Canada, Italy, the United Kingdom, general anesthesia using sevoflurane versus
and the Netherlands neuraxial anesthesia using bupivacaine on neu-

rocognitive function in infants over 26 weeks’
gestational age. Children will be followed with
evaluations of neurocognitive development at
2 and 5 years of age.
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Neurodevelopmental outcome at 2 years of age after general
anaesthesia and awake-regional anaesthesia in infancy (GAS):
an international multicentre, randomised controlled trial

Andrew | Davidson, Nicola Disma, jurgen C de Gragff, Davinia E Withington, Liam Dorris, Graham Bell, Robyn Stargatt, David C Bellinger,

Tibor Schuster, Sarah] Arnup, Pollyanna Hardy, Rodney W Hunt, Michael | Takagi, Gaia Giribaldi, Penelope L Hartmann, Ida Salvo, Neil SMorton,
Britta 5 von Ungern Sternberg, Bruno Guido Locatelli, NiallWilton, Anne Lynn, joss ] Thomas, David Polaner, Oliver Bagshaw, Peter Szmuk,
Anthony R Absalom, Geoff Frawley, Charles Berde, Gillian D Ormond, jacki Marmor, Mary Ellen McCann, for the GAS consortium®

Findings Between Feb 9, 2007, and Jan 31, 2013, 363 infants were randomly assigned to receive awake-regional
anaesthesia and 359 to general anaesthesia. Outcome data were available for 238 children in the awake-regional group
and 294 in the general anaesthesia group. In the as-per-protocol analysis, the cognitive composite score (mean [SD])
was 98-6 (14-2) in the awake-regional group and 98-2 (14-7) in the general anaesthesia group. There was equivalence
in mean between groups (awake-regional minus general anaesthesia 0-169, 95% CI -2-30 to 2-64). The median
duration of anaesthesia in the general anaesthesia group was 54 min.

Interpretation For this secondary outcome, we found no evidence that just less than 1 h of sevoflurane anaesthesia in
infancy increases the risk of adverse neurodevelopmental outcome at 2 years of age compared with awake-regional
anaesthesia.
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Treatment
Maturational aspects affect drug dose (pharmacokinetics)
Changes in practices affect primary cutcome variables (pharmacodynamics)

Assessment Prevention

Pain scales Growing evidence on effectivenaess

Intersubjectivity of non-pharmacological modalities
Hetero-assessment

Individualized approach

Combination of unit specific guidelines
and the individual needs of the newbom




