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Neonatal department



[Pain INn newborns

We think the
newborns
DON'T feel
pain...



= Neonatal pain vs adult pain

... or less than adults



KIEN THUC VA THUC HANH PIEU TRI GIAM PAU KHI THUC HIEN
THU THUAT O TRE SO SINH CUA PIEU DUONG TAlI KHOA SO
SINH VA HOI SUC SO SINH BENH VIEN NHI PONG 2

Lwong Thi Anh Thity” , Pdng Thi My Tdnh", BS CKII Lé Ngu_}!fn Nhit Trung”

TOM TAT

Muc tiéu: Xac dinh ti 1é nhan vién khoa So Sinh (SS) va Hoi Sirc So Sinh (HSSS)
c6 kién thirc, va thuc hanh ding trong thuc hanh diéu tri giam dau ¢ tré so sinh tai khoa
SS va HSSS Bénh vién Nhi Ddng 2. So sinh méi tuong quan gitra kién thirc ding va
thuc hanh dung.

Phuong phdp nghién cieu: Cit ngang mé ta

Két qud: Qua nghién ciru, ¢ su twong dong vé phin bd nhin su giira hai nhém < 5
nim va > 5 nim kinh nghiém.

Khi tién hanh khao sat trén 106 diéu dudng dang lam viéc tai khoa SS va HSSS,

trén 96% nhin dinh viéc kiém soat dau & tré SS la quan trong. Tuy nhién, 93,4% cho
rang tré SS khong dau hodc dau it hon tré 1én, 52,8% cho rang dau khong anh huong
ngfin han dén sinh Iy va hanh vi cling nhir dai han dén sur phat trién cua ndo va tim ly tre

so sinh. Tét ca diéu dong y dat Catherter, chich déng - tinh mach, CDTS 1a nhirng thu

thudt gy dau cho tré, trén 90% ddng v liy mau, thay biang vét thuong, liy dextrostix,
dat NKQ ciing giy dau khéng kém. Trén 70% diéu dudng nim rd cic phuong phap
giam dau cao nhat 1a surcrose (98.,1), emla (97.2%).
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Pain assessment in

newborns

Tool Parameters Score Utility
Premature infant pain profile  Gestational age, behavioral state, heart rate, oxygen Total: 0-21 Procedural and
(PIPP) (24) saturation, brow bulge, eye squeeze, nasolabial each parameter scored 0-3; =6 postoperative
furmow minimal pain; >12 moderate to pain

FLACC (25)

COMFORT scale (behavioral
and physiological
parameters) (26}

COMFORT behavior scale
(27

Face, legs, activity, cry, consolability

Alertness, calmness, respiratory distress, movement,

muscle tone, facial tension, blood pressure, heart
rate

Alertness, calmness, respiratory response (ventilated
neonate) or crying (not ventilated), movement,
muscle tone, facial expression

severe pain
Total: 0-10
each parameter scored 0-2; >4
moderate pain; =7 severe pain
Total: 840
each parameter scored 1-5; 17-26
adequate sedation; =27 inadeguate
sedation/analgesia
Total: 8-30
each parameter scored 1-5; =17
moderate pain requiring intervention

Procedural and
postoperative
pain

Pain and
sedation in
NICU

Postoperative
pain in NICU




Pain assessment in newborns

NIPS

Neonatal Infant Pain Scale
NIPS 0 point 1 point 2 points
Facial expression Relaxed Contracted -
Cry Absent Mumbiling Vigorous
Breathing Relaxed Ditferent than basal -
Arms Relaxed Flexed/stretched -
Legs Helaxed Flexed/siretched =
Alertness Sleeping/calm Uncomiortable -
Maximal score of seven points, considening pain > 4.




[Pain assessment in newborns

N-PASS: Neonatal Pain, Agitation and Sedation Scale

Assessment Sedation Normal Pain / Agitation
Criteria -2 -1 (o] 1 2
Moans or cries Irritabl i TG g g ar
. oans o ie: ’ . rritable ar cryi
Crying Mo éry with painful s ; Appropriate crying : CEYIN | Sent-continuous
5 i s+l minimally with AT at intervals i
Irritability bbb painful stimuli Mot irritable i )
Inconsalable
Arching, kicking
MNe areusal to any Arouses minimally Restless, Constantly awake
stimuli te stimuli Apprepriate for squirming
Behavior State ; Rl b
Mo spontancous Little spontancous gestational age Awakens Arauses minimally /
movemeant movement frequently ne mevement (not
sedated)
Any pain Any pain
' " Maouth is lax i " Relaxed Y P Y P
Facial Expression e n. Mm::n::xp:".“sm" il expression expression
flcciereta ot i e Rl intermittent cartinual

Extremities
Tone

Mo grasp reflex

Flaccid tone

Weak grasp reflex

+ muscle tene

Relaxed hands and
feet

MNormal tone

Intermittent
clenched toes,
fists or finger
splay

Bedy is net tense

Continual clenched
toes, fists, or
finger splay

Beady i tense

Vital Signs HR,
RR, BP, S5a0:

Mo variability with
stimuli

Hypeventilatien or
apnea

< 10% variability
frem baseline
with stimuli

Within baseline or
nermal for
gestational age

T 10-20% frem
baseline

SaQ; T6-85% with
stimulation -
quick recovery T

T » 20% from
baseline

S5a0; < 75% with
stimulation -
slow recovery T

Out of sync with
vernt

The NPASS is a pain scale to assess pain in neonates.

e A score <4 = mild pain (requires non-pharmacologic comfort measures).

e A score > 5 = moderate to severe pain (most likely requires pharmacologic intervention

in conjunction with comfort measures)




[Painful procedure

‘can cause skin damage or mucosal
damage by inserting or removing
foreign bodies, and disturbing the body
integrity of a neonate through
therapeutic or diagnostic methods'.

EXx: oral suctioning, tracheal
suctioning, venipuncture, IV catheter
insertion, heel lancing, wound
treatment, ROP exam...



The frequency of painful ]
procedures

[nternarional fournal gf.-".'unmar Pracrice 2014: 2. 398407

m 145 preterm baby, mean GA 35.4 ws,
mean BW 2326g.

= An average 105.6 painful procedures
were performed in each neonate
during 2 weeks, and 7.5 daily.

= The number of painful procedures
increases in lower GA babies.






» Physiology and
behavioral responses

»Changes in stress
hormones

» Changing levels of neural

activity can alter the normal

development of the central
nervous system

» Poorer cognitive and
motor scores, impairments
of growth, reduced white
matter and subcortical gray
matter maturation, altered
corticospinal tract structure




Ann Newrel 2012 March : 71(3): 385-396. do1:10.1002/ana.22267.

Procedural pain and brain development in premature newborns

Objective: Preterm infants are exposed to multiple painful procedures in the neonatal intensive care unit (NICU)
during a period of rapid brain development. Our aim was to examine relationships between procedural pain in the
MNICU and early brain development in very preterm infants.

Methods: Infants bom very preterm (N = 864; 24-32 weeks gestational age) were followed prospectively from birth,
and studied with magnetic resonance imaging, 3-dimensional magnetic resonance spectroscopic imaging, and
diffusion tensor imaging: scan 1 early in life (median, 32.1 weeks) and scan 2 at term-equivalent age (median, 40
weeks). We calculated N-acetylaspartate to choline ratios (NAA/choling), lactate to choline ratios, average diffusivity,
and white matter fractional anisotropy (FA) from up to 7 white and 4 subcortical gray matter regions of interest.
Procedural pain was quantified as the number of skin-breaking events from birth to term or scan 2. Data were
analyzed using generalized estimating equation modeling adjusting for clinical confounders such as illness severity,
morphine exposure, brain injury, and surgery.

Results: After comprehensively adjusting for multiple clinical factors, greater neonatal procedural pain was
associated with reduced white matter FA (f = —0.0002, p = 0.028) and reduced subcortical gray matter NAA/
choline (f = —0.0006, p = 0.004). Reduced FA was predicted by early pain (before scan 1), whereas lower NAA/
choline was predicted by pain exposure throughout the neonatal course, suggesting a primary and early effect on
subcortical stru ; ; :
Interpretation:| Early procedural pain in very preterm infants may contribute to impaired brain development. L

ANN NEURCL 2012;71:385-39




Neonatal procedural pain

analgesia
 |Procedures ______|Sideeffects

Opioid Tracheal intubation -Respiratory
Venipuncture, arterial depression
puncture, IM or SC -Risk was increased by
injection, LP in some cases preterm birth and
Post operative in NICU intercurrent
comorbid conditions
Paracetamol Ineffective: heel lancing Overdose and
hepatotoxicity
Regional analgesia Venipuncture, arterial Local reactions.
EMLA puncture, IM or SC

injection, CVC insertion, LP
Ineffective: heel lancing

Non Venipuncture, arterial
pharmacological puncture,, CVC insertion,
analgesia LP



Non pharmacological pain
[relief: sucrose

Sucrose has been widely
recommended for routine use Iin
procedural pain in newborns.

Mechanism of action: not precisely
understood, maybe the sweet taste
iIncrease endorphines release.



|

= Advantages: no side effects, easy to
use.

= Disadvantages: less effective in
prolonged/ more intensive pain
procedures.

= Reduce acute effects of pain
(behavior responses); long- term
effects: not precisely understood.



+ N Cochrane
so? Library

Cochrane Database of Systematic Reviews

Sucrose for analgesia in newborn infants undergoing painful

procedures (Review)

Stevens B, Yamada J, Ohisson A, Haliburton 5, Shorkey A

Sucrose for analgesia in newborn infants undergoing painful procedures.
Cochrane Database of Systematic Reviews 2016, Issue 7. Art. No.: CDO01069.
DOl: 10.1002/14651858.CD001069.pubs.

www.cochranelibrary.com



Figure 4. Forest plot of comparison: 6 Heel lance: Sucrose (24%) + NNS vs. water + NNS, outcome: 6.2
PIPP 30 s after heel lance (term and preterm infants).

Sucrose + NNS Walter + HHS Mean Difference Mean Difference
Study of Subgroup  Mean SD Total Mean SD Tobal Welght IV, Fised, 95% Cl I, Fixed, 95% CI
5.2.1 Hew subgroup
Asmerom 2013 46 12 44 B3 1.2 45 TES% -1.70(-2.20,-1.20] |
Gibkins 2002 816 3.24 B4 1019 26T B4 18.0% -2.03[-3.06, -1.00) -
Stevens 1994 906 348 32 962 388 29 5.5% -056F2421.30) P B
Sultotal (95% C1) 140 138 100.0% -1.70[-2.13,-1.26] L

Heterogenaily: Ghi*= 184, di= 2 (P =040} F= 0%
Testfor cverall effect; £= 762 F = 0,00001}

Total {95% C1) 140 138 100.0% -1.70]-2.13, -1.26] 4
Helerogeneity, ChiT=1.24, df= 2 (P= 040 F= 0% EQEI -1!E| ) 11;':| Hfli
Testfor overall effect. 2= 7.62 (F < 0.00001) Favours sucrose + MNS  Favaurs waier « NNS

Te=slfor subgroup differences; Mot applicable

Figure 5. Forest plot of comparison: 6 Heel lance: Sucrose (24%) + NNS vs. water + NNS, outcome: 6.3
PIPP 60 s after heel lance.

Sucrose + NNS Water + HNS Mean Difference Mean Difference
Study or Subgroup  Mean 5D Total Mean 5D Tolal Weight IV, Fixed, 25% CI I, Fisgend, 95% I
Gibbins 2002 BTE 403 B0 11.2 34T 53 TO3% -24X[3FT.-1.07]
Stevens 194949 a48 442 21 1054 461 24 207% -1.06F3.70,158
Total (95% Cl) 81 83 100.0% -214[-3.34, -0.94] L]

-100 _50 0 500 100
Favaurs sucrose + BRS  Favours waler = NNS

Heterogenelty: Cht*= 081, di=1 (P=037; F=0%
Testfor overalt effiech £= 3.4%9 P = 0.0005)



Figure 6. Forest plot of comparison: |18 Venipuncture: sucrose (24% to 30%) versus control (sterile water or

no treatment), outcome: 18.1 PIPP score during venipuncture.

Sucrose Water Mean Difference Mean Difference
Study or Subgroup Mean  SD Total Mean SD Total Weight IV, Fixed, 95% €l I, Fied, 95% €I
18.1.1 Mewborns of non.-diahetic mothers J
Taddia 2008 57 37 55 8.9 3.55 51 492% -320[-4.58 -1.87]
Sulstatal (95% CI) 55 51 492% -3.20[-4.58, -1.82] ¥
Heterogeneity: Mot applicable
Testfor overall effect £=4 54 (P = 0.00007)
18.1.2 Hewhorns of diabetic mothers
Taddlo 2008 68 3485 52 g2 314 55 408% -Z40[-3.78, -1.04)] |
Subtotal (95% CI) ha 55  B0.8% .2.40[-3.76, -1.04] [
Heleroganaity, Mol apolicahle
Test for overall effect Z£= 246 (P = 0.0005)
Total (95% Ch 107 106 10000% -2.79[-3.76,-1.83] |
Heterogeneity; Chif= 066, df=1 (P=0.42); F= 0% :-iEIIZI SI} ; E:I:I 1IZI[I=

Testfor overall effect £=5.65 (P = 0.00001)
Tast for subgroup differences: Chi*f= 066, df=1 (P= 042, F= 0%

Favours sucrose  Favours water

Figure 7. Forest plot of comparison: 23 Intramuscular injection (term infants): Sucrose (20-25%) vs. water
or no intervention, outcome: 23.2 PIPP during IM injection (term infants).

Suct ose Waler o no inlervedion Mean Difference Mean Dilference
Study or Subgroup  Mean S0 Total Mean S0 Total Weighi I, Fixed, 95% CI I, Fiedd, 95% CI
23.2.1 Intants of non-diabetic mothers
Taddio 008 74 384 58 B.5 317 A6 526% -1.10F238, 018 — &
Subdotal (95% CI) 59 GG 526% -1.10[.2.38, 0.18] e
Heterogenaity Mol applicabls
Testfor overall effect Z=1.63 (P = 0.09)
2322 Infants of diabetic mothers
Taddio Z00& 6.2 334 58 T.2 362 a8 4T4% -1.00 F2.35, 0,35 -l
Subdotal {95% 1) 59 58 ATA%  -1.00[-2.35,0.35] e
Heterozenzity Hot zppiicable
Test for overall efect. Z= 145 (P=0.15)
Tolal (5% CI) 118 114 100.0%  -1.05 [-1.98, .0.12] e
Heterogengity: Chi*=0.01, df=1 (F =092}, *=0% 5 5 3 i ]

Testfor cverall effect Z=2.22 (P = 0.03)
Test for subgroup diferences; Chif= 004, df=1 (P= 082 F= 0%

Favours sucrose  Favours watenno intery



Figure 8. Forest plot of comparison: 30 ROP examination: sucrose (24% to 33%) (sucrose or sucrose + NNS)
versus control (water or water + NNS), outcome: 30.1 PIPP score during eye examination.

Sucrose Water Mean Difference Mean Difference
Stuchy or Subgronp Mean  SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fimed, 95% Cl
30,1.1 Sucrose via syringe versus control (sterile waler via syvinge)
Bovle Z006 143 1.6 10 153 1.4 10 21.7% -1.00F2.54, 0.54] -
Subtotal (95% C1) 10 10 21.7% -1.00[-2.54, 0.54] +

Heterogenadty: Mot applicable
Testfor overall effect Z=1.27 (P =10.20)

30.1.2 Sucrose + pacifier versus control (sterile water + pacifier)

Bovle 2008 121 34 11 123 218 9 67% -020F296, 256] 1
Collle 2014 127 21 37 164 1.8 21 855% -270[-3.86,-1.74] m
Mitchell 2004 88 271 15 114 232 15 157% -2EO0[-4.41,-079] s
Sultotal (95% CI) 58 56 TB.3% -247[-3.27,-1.66] L]
Heterogenaity, Chi®= 2.84, df = 2 (P = 0.24); F= 28%

Testfor overall effect £2=597 (P = 0.00001)

Total (95% CI) GA 66 100,0% -2.15[-2.86, -1.43] L

Heterogeneity: Chf= 556, df= 3 (P = 0.13); F= 46%
Tes! for averall effect 2=588 (P = 0.00001)
Testfor subgroup diferences: Chifs 272, di=1{P=010) F=63.3%

G0 0 0 10 20
Favours sucrose  Favours water



Neonatal department and
NICU- Children Hospital No2

Qua giam sat lim sang, 93% diéu dudng tuin thu thyce hién giam dau khi CDTS,
26% c6 giam dau khi chich déng — tinh mach va 29% lay mau xét nghiém. Tét ca céc
truong hop dit sonde da day va lay dextrostix déu khéng duge giam dau, 89% khi thay
bing, 50% khi dit catherter, 23% khong giam dau khi dat NKQ. Ti Ié diéu dudng tuin

thui thure hanh kiém soat giam dau cho tré chiém 30, 3% .



[Conclusion

Sucrose: effective analgesia in some
neonatal painful procedures.

Increase using pharmacological
(regional analgesia: EMLA) and non-
pharmacological (sucrose) during
some painful procedures in newborns,
esp preterms.
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