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If a procedure is painful
in adults, it should be
considered painful in

newborns, even if they

are preterms.




Deep sedation/analgesia or
general anesthasia

Local anesthetics:

subcutaneaus infiltration
or nerve blocks

Slow intravenous infuzion of
opioids

Acetaminophen: orally or
rectally

Topical anesthatics:
cream or gel

Pacifier, sucrose,
ka Ngarcs Care, massage,
sensorial saturation

Avoid painful procedures,
physical handling

Baselina

Figure 1. Stepwise approach to neonatal analgesia.




Analgesics Have Mediocre Efficacy - from H. McQuay,

A. Moore “An Evidence-Based Resource for Pain

Reliet”, Oxford Press — meta-analyses with >50,000

adult subjects)

Codeine 60 mg -

Dihydrocodeine 30 mg
Tramadol 50 mg

Dextropropoxyphene 65 mg -

Paracetamol 500 mg

Aspirin 650 mg + Codeine 60 mg -

Tramadol 100 mg

Paracetamol 1000 mg

Paracetamol 650 mg + Dextropropoxyphene 65 mg
Ibuprofen 200 mg

Morphine 10 mg intramuscular

Ibuprofen 400 mg

Diclofenac 25 mg

Diclofenac 50 mg
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Study in newborn rats
suggests early trauma
rewires nervous system

Debate has been rtaging in the medical

communiity over how newdormns

expeliencs 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 amimal study
released Thursday.




Influence of
on the deve

Anna Taddio*®

PIPP Score

VAS Pain (0-10)

Time (secs)

12

10

o

&0

s0

40

20

10

Wenipuncture
FPIFF Scores

Lo (= )
C— High (= 5)

. [
1

Sucrose Flacebo

Treatment Group

WAS Pain Scores

_—— Lo (= )
——= High (= 5)

e
o L

Sucrose Placelbo

Group

Cry Duration

. Lo (= )
C—3 High (= 5)

1

Sucross Placebo

Group




Facial action score*
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Maximal effect in

rats: 6-9 days (~nand
& Scalzo 2000)

Relative WGA-HRP Density
E

WAduk Necnatal Treated

No effect in rats: 14

days
(Ruda et al. 2000)

Rat - Human

0 day - 24 wks GA
7 days - full-term
14 days - 1l-year-old

Ruda et al. Science 2000: 189: 628-31/ Walker et al. Pain 2003; 105: 185-95

early insult rewires pain circuits
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MIEUX VAUT PREVENIR QUE GUERIR !!!







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*

Fig 1. Three devices used for the PKU test. From the top: the CCS
Minilancet used in the S group, the Microlance used in the LL
group, and the Microlance needle (0.9 > 40 mm) used in the VP

group.







s The 3 P’s of Helping your Baby during Vacclnatlons 5
A Parent’s Guide: Babies up to 1 year old

Vaccine egecnons can be paledul and ssessfu for balses and parents, Bue you can roatly make a diference.

For your Daby's rest vaccne inged tion, phan with your health care provide s tod
1) Apply topecal anaesthetics 10 rumb the shin - these are medicnes you can buy at a pharmacy without 3 prescription,
21 Give your Belry suger wnter for comior — make sugar water at home or st the chnk by modang 1 Seaspoon of sugas with
2 1eapoons of waber,
T) Distract your babsy - Choose an age-apgropriate e to bang.

Read the 3 775 of vaccinetion pein management below snd combine these siegies %9 mpore e okl
Fox mose I ormation and 4 wideo, visit the SickKids [ The Hospitad for Sick Chldman, Toronto, Canada) webeie:
warelabouth idahesith oo/ pars bee e o

STEP 1: QHARMACOLOGICAL (PAIN MEDICINE)

« Avalabile produdcts: docalne (Maxiene™), tettacalne
(Ametop™), ldocaine prilocsne EMLA™.

« Apply 1o edther the uppes owter gart of the jeg (ndanss less than
1 year), or upper arm (infants 1 year oldl X0 to 60 mimaney

N Defore ingecson - check product instnactions,

‘ 11 2 o more infectons are planned, apply %o Boch logs o aems.

» May Cause temporary reddening of whtenng of siom - this i nomeal ¥ there s 2 rash, Ik o :

your doctor - i conddd be an allgic reaction * Give your Baly Sugad water

» A0 acstaminophen (Tylenol™), Ibuprofen (A, ios and cold speays belom ingection - they mmmnn

have not been proven 1o reduce injection pain. ARS Inieclion. acetaminophen or ibuprofen may
be uned 0 rebeve fever of dacomfont

STEP 2: GHYSICAL (BODY POSITION AND ACTIVITY)

Plan Ahead

2l

Before injection

HOLD BREASTFEED

« Hold your batyy clone « SEAN Breastionding your baly
8 Auiing injection - ma Rafooe injection and continue
= Bug o o0 your lap. Suog aod aller irgection
b4 This foeds good and belps I 1 injection » planned, posticn
T YOUI babyy stay sl your Deby 10 expose | leg: expose
P + Avold holding your baby  both legs for 2 or mome mjections.
S8 100 Bghtly ~ this can increese pein and dytress, » It baby cannotbe bosastied, offer 4 bottle o pacifier starting
§ Refore npection and continue duiog and attes injection,
el STEP 3: (DSYCHOLOGICAL (THOUGHTS AND BEHAVIOURS)
e
= b« Stay calm and use your normal

spmabing voloe This helps your

batry siay calm - babies look to

[heir pasents for how 1o act and

feed.

M s ame nervous, ke o lew

slow, deep beeaths 1o cabm yourse¥ before and dunng injection  feeding o pacifier). mmmamm
= hreathe 5o pour stomach expands, nol your chest, You cam do  pop-w books, matthe) when your baby s calm enough 1o
this whele hokding your baby. do so; otherwise, datwys can be incrcased.




‘r )M 1: To increase pain assessment
in all babies from 30% to 70% by
end of cycle 2. .

AIM 2: We will improve the use of
bundling and sweet solution for
babies undergoing painful
procedures from 5% to 60%
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General observations:

body movements,
sleep state, crying

o
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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.



CONCEPTS OF PAIN

PAIN BEHAVIOR

A multifaceted model of the components of pain.



SUGGESTIE 4

Deep sedation/analgesia or
general anestheasia

Local anesthetics:

subcutaneous infiltration
or nerve blocks

Slow intravenous infusion of
opioids

Acetaminophen: orally or
rectally

Toplcal anesthetics:
cream or gel

Pacifier, sucrose,
ka Ngarcd care, Massaoe,
sensorial saturation

Avoid painful procedures,
physical handling

Baseline

Figure 1. Stepwise approach to neonatal analgesia.
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Acta Paadiatr 86: TE7-8. 1997

INVITED COMMENTARY

Calming minds or killing pain in newborn infants?

5 Lindahl
Depariment of Anaesthesiology and Intensive Care, Karolinska Hospital and Institute, Stockhiolm, Sweden
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Fig 2 Pain ewaluation with DAN scale {0 to 10) during venspuncture
in 150 newboms randomised to six equal sized grovps, with values
for individual infants, median values, and interquartile ranges (for
30% sucrose and pacifier lower quartile coincides with median




Randomsed trial of analgesic effects of sucrose, glucose,

andd pa-:ifier:-} 1 term neonates
E Caﬂ:-a_iaL}i Chamver, 5 Couderc, B Olivier-DMartir

BREASTFEEDING MEDICINE
Volume 2, Number 2, 2007

© Mary Ann Liebert, Inc

O 1010589 . 20060031

Breastfeeding or Breastmilk to Alleviate Procedural
Pain in Neonates: A Systematic Review

PRAKESH 5. SHAH, LUCTA ALIWALAS, and VIBHUTI SHAH




Oral sucrose as an analgesic drug for procedural pain in >W
newborn infants: a randomised controlled trial

Rebeccah Slater, Laura Cornelfissen®, Lorenzo Fabrizi*, Debbie Patten, jan Yaxen, Alan Werley, Stewart Boyd, Judith Meekt, Maria Fitzgeraldt

Drug assigned MNan-noxious Sucrcse/sterilewater Miwious
toinfant cortral intervention heel lance
Tirme
—
—; |
Outcome measure ; ; Zmin |
Behavioural state E E ........ __
fvidea) ! ' -1Es 10
| | |
Facial expression E - I
fiden) : : Osi s
| | |
Heart rate:nd atygen sturtion : e —
{pulse cximetry) ' ' -1Es E 305
Bvcked potential E ........
(EEG) <0555 108 | DT 105
Refle: limb withdrawal — R —
{EMG) -los T LEs ! -10s | 1Es

Figure 1: Experimental time line
EEG=electroencephalography. EMG=electromyagraphy.




Oral sucrose as an analgesic drug for procedural pain in >W
newborn infants: a randomised controlled trial

Rebeccah Slater, Loura Cornelissen®, Lorenza Fabrizi*, Debbie Patten, Jan Yoxen, Alan Worley, Stewart Boyd Judith Meekt, Maria Fitzgeraldt

Sucrose (N=20) Sterlle water (N=24) pvalue
Primary outcome
Nociceptive-specific brain activity imean weight) 010 (0-04-016) 0-08(0:04-0-12) 046
Secondary outcomes
Mean baseline heart rate {bpm) 1326124 3-1409) 131-8(122. 2-1415) 090
Mean baseline ciygen saturation (%) 99-4%(988-1001) o7-4% (95.0-93.8) 013
Baseline behavioural saore (from PIPF) 13(08-17) 13 (08-1.8) 091
FIFP score 58 (3778 857 3-58) 002
Latency to change in facial expression {s) 381364 35(10-61) 080
Facial non- msponders 7/20(35%) 0/24{0%] <0001
Mzan nociceptive refla withdrawal activity (V) 36-11(24-20-4802) 30-82 (1851-4313) 049
Mezan latency to nociceptive reflex withdrawal activity (ms) 3633(2564-4701) 4135(262.0-564-9) 056

Diata are mean (5% Clyar ryN (% ). bpmi=beats per min. PIPP=prematureinfant pain profle.




Oral sucrose as an analgesic drug for procedural pain in
newborn infants: a randomised controlled trial

Rebeccah Slater, Laura Cornelfissen®, Lorenzo Fabrizi*, Debbie Patten, jan Yaxen, Alan Werley, Stewart Boyd, Judith Meekt, Maria Fitzgeraldt
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suggestie 4: beperkt effect — if any — in neonates, proven in infants

Table 15.3 Reported papers on the analgesic effects of tetracaine/amethocaine in neonates (type of procedure highlighted)

Reference
Shah et al. [88]

Jain A et al. [89]

Lemyre et al. [90]

Lemyre et al. [91]

Jain et al. [92]

Study design and results

Randomized, double-blind, placebo-controlled trial, intramuscular injection (vitamin K) in 110 term neonates,
topical amethocaine gel 4 %. There were no differences in crying duration, in pain score and only the latency
to cry was somewhat longer in the treated group. Topical amethocaine gel 4 % was ineffective in reducing pain
intramuscular injection of vitamin K in full-term neonates

Randomized, double-blind, placebo-controlled trial in 40 (pre)term neonates during venipuncture. Topical
amethocaine provided effective pain relief (crying, neonatal facial coding system) during venipuncture in the
newborn when used as single technique for analgesia

Randomized, double-blind, placebo-controlled trial in 142 preterm (from 24 weeks onward) infants during
venipuncture. Tetracaine did not significantly decrease procedural pain in infants undergoing a venipuncture,
when used in combination with routine sucrose administration

Randomized, double-blind, placebo-controlled trial in 54 preterm neonates on the add-on effect of tetracaine
eel in addition to sucrose to treat procedural pain related to peripherally inserted central catheter (PICC)
placement. Tetracaine 4 % when applied for 30 min was not beneficial in decreasing procedural pain associated
with a PICC in very small infants

Randomized, double-blind, placebo-controlled trial in 60 (pre)term neonates during heel prick blood sampling.
Topical amethocaine gel does not have a clinically important effect on the pain of heel prick blood sampling.
Its use for this purpose cannot therefore be recommended
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Deep sedation/analgesia or
general anesthesia

Local anesthetics:

subcutaneous infiltration
or nerve blocks

Slow intravenous infusion of
opioids

Acetaminophen: orally or
rectally

Topical anesthetics.
cream or gel

Pacifier, sucrose,

ka ngarco Care, Massaqe,
sensorial saturation

Avoid painful procedures,
physical handling

Baseline

Figure 1. Stepwise approach to neonatal analgesia.




Phospholipids
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Figure 1
Schematic diagram of arachidonic acid metabolism.
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how does paracetamol ‘work’ (pharmacodynamics)

mg/l, plasma

— 10 antipyretic ? lower

20

- >25
analgesic ceiling or not ?
any type of pain syndrome ?
median conc 10 mg/I


http://www.acdlabs.com/webzine/6/images/rr6-paracetamol.gif

Dutch formulary ™

Oral Loading dose
Maintenance
Rectal Loading dose
Maintenance

Intravenous
Loading dose
Maintenance

— —

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, q8h 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/keg, max 20 mg/keg/d, < 31
wk PMA

PMA = postmenstrual age (in weeks).

Pacifici, Curr Ther Research 2015




suggestie 5: paracetamol werkt, soms...

standard rectale dosis paracetamol is onvoldoende

lagere bio-availabiliteit
vertraagde absorptie
belangrijke variablliteit
oral > iv > rectal

denk aan een oplaaddosis: distributie volume

leeftijd gerelateerde veranderingen in klaring zijn eerder beperkt
(AL

-



rectaal of oraal, 20 mg/kg single dose na NKO heelkunde

;4

1 rectal route
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Anderson et al. Anesthesiology 1999



rectaal of oraal, 20 mg/kg single dose na NKO heelkunde
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hogere doseringen rectaal ?

Concentration (mg/L)

15 20 25 30

10

N
!
|
!
!

|

Solid box= 50th centile
Values outside the 97.5%
centile are shown individually

== ===

] B ] ' I
5 10 15
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25

Anderson et al. Anesthesiology 1999




Peripheral Volume of Distribution (1/70kg)

body water/paracetamol distribution
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body water/paracetamol distribution

25 7 — 10 mg/kg 6 h with loading dose
------- 10 mg/kg 6 h without loading dose
= 20 A
15

=k
o
|

Concentration (mg/I

N\

D ! ! T ! ! 1
0 6 12 18 24 30 36

Time (hours)

o
|

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.

pooled iv paracetamol in neonates. Arch Dis Child 2011
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Figure 2. Cumulative Morphine Dose for
Morphine and Paracetamol Study Groups
Over 48 Postoperative Hours
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Ceelie et al. JAMA 2013
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Pediatr Anesth, 2014




after procedural pain (heel prick), uniform negative

model dosing

Shah et al. Double blind placebo controlled Single oral No differences in facial action pain
Arch Dis Child Fetal trial paracetamol scores,
Neonatal Ed 75 term neonates, heel prick. 20 mg/kg or nor in cry score.
1998 Facial action pain scores and cry placebo,
score. 60 to 90 min before
prick.
Bonetto et al. Prospective randomized trial Placebo, dextrose  NIPS<4 similar between placebo,
Arch Argent Pediatr 76 term neonates, heel prick (25%) paracetamol or ELMA (47, 42 and
2008 pain scores (NIPS, neonatal infant EMLA or oral 63 %). Oral dextrose
pain score>4) paracetamol (20 most effective (84% NIPS<4, NNT
mg/kg, 60 min) 2.7)
Badiee et al. Randomized placebo controlled Single (high dose)  PIPP scores placebo (9,7, SD 4.2)
Saudi Med J 2009 trial in 72 preterm (mean 32 oral paracetamol were similar to paracetamol (11.1,
weeks) neonates, heel prick PIPP (40 mg/kg) 90 SD 3.8)
(premature infant pain profile) minutes before

score prick.



Deep sedation/analgesia or
general anesthesia

Local anesthetics:

subcutaneous infiltration
or nerve blocks

Slow intravenous infusion of
— opioids

Acetaminophen: orally or
rectally

Topical anesthetics.
cream or gel

Pacifier, sucrose,

ka ngarco Care, Massaqe,
sensorial saturation

Avoid painful procedures,
physical handling

Baseline

Figure 1. Stepwise approach to neonatal analgesia.




SUGGESTIE 6

Loading Dose

Conc.

Maintenance Dose

Time

OPLADEN IS VAN BELANG, NOG MEER BlJ PASGEBORENEN



Table 2 Dose suggestions for systemic analgesics in the surgical term
neconate are formulated based on the currently available evidence on
pharmacokinetics or dynamics of these analgesics in neonates (iv=
intravenous) [4, 5, 10, 12]

Route Loading dose Maintenance dose
Morphine v 50-100pg'kg 10-30pug'kg/h
Fentanyl v |-3ugkeg |-5pg'kg/h
T'ramadol v 2 mg'kg/30 min 6-8 mgkg/day
Paracetamol Oral 20 mgkg 4=10 mg/kg/day

Rectal 40 mgkg 420 mg/kg/day

v 20 mgkg 410 mg/kg/day




pain/exitocytosis

exposure to analgesics
apoptosis-synaptogenesis



SUGGESTIE 7

1 msn™ Health |

Study in newborn rats
suggests early trauma
rewires nervous system

Debate has been raging in the medical
y ovar how rawd
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. TheNEW ENGLAND JOURNAL-of 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, ltaly, 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.



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 EWithington, 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 5 Morton,
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.




NIKS DOEN IS GEEN OPTIE

PREVENTIEVE MAATREGELEN BESTAAT EN WERKEN

METEN IS WETEN ?

PROCEDURALE PUNSTILLING
PRO EN CO VAN SUCROSE EN DE VARIANTEN
PRO EN CO VAN TOPISCHE LOCALE ANALGETICA

PARACETAMOL WERKT, SOMS
MILDE PIJNBEELDEN
MORPHINE SPAREND
PROCEDURALE PIUNSTILLING
OPLADEN IS VAN BELANG, NOG MEER BlJ PASGEBORENEN

TEVEEL IS OOK NIET GOED



