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SUMMARY

DUREREA SI STRESUL iN RANDUL NOU-NASCUTILOR

Asociatia Internationald pentru Studiul Durerii a definit in 1979 conceptul de durere ca ,,un rdaspuns senzorial si emotio-
nal nepldacut asociat cu vatamarile prezente sau potentiale ale tesuturilor, sau descrise in termen de astfel de vatamari”.

Sugarii §i fetusii au capacitatea de a percepe durerea. Substraturile neuroanatomic, neurofiziologic si neurochimic
pentru perceperea durerii se dezvoltd incepand de la mijlocul perioadei de gestatie §i continud sa se dezvolte in peri-
oada tardiva de gestatie §i in copilarie.

Reactiile la durere a sugarilor nascuti in termen §i prematuri sunt atdt fiziologice cdt si comportamentale. Expune-
rea la dureri prelungite sau severe poate creste cazurile morbiditatii neonatale prin distrugerea celulelor neuronale.
Are loc stimularea celulelor neuronale mediata de receptorul N-metil-D-aspartat (NMDA), cu aflux de calciu. Are loc
apoptoza neuronald consolidata, potential din cauza separarii materne sau a factorilor de stres metabolic.

Controlul adecvat al durerii poate atenua unele dintre aceste efecte.

Anand si Hickey4 descriu schimbarile de comportament asociate cu durerea §i le-au impartit in patru categorii
generale: reactie motorie simpla, expresii faciale, plansul si reactiile complexe de comportament. Severitatea durerii
si a efectelor analgezicilor poate fi evaluata la nou-nascuti cu ajutorul mijloacelor confirmate. Disponibil in unitatea
de terapie intensiva este Profilul durerii la nou-nascutul prematur (PIPP), iar in sectiile de ingrijire neonatald: Scorul
durerii comportamentale (BPS) sau Nivelul de durere la nou-nascuti si sugari (NIPS) pentru a evalua durerea pre- §i
post-interventionald.

Intre anii 1985-1992 KJS Anand si Asociatii a publicat literaturd radicald care a relevat siguranta relativd a
agentilor de anestezie si rezultatele bune la copii si adolescenti supugi unei interventii chirurgicale cu anestezie. Dupad
aceste publicatii seminale, cercetarile in domeniul durerii la nou-ndscuti, atdt clinice, cadt si cele stiintifice de baza,
s-au extins.

Recomandarile curente ale Academiei Americane de Pediatrie (AAP)

Comitetul asupra fatului si nou-nascutului (COFN) a extins ghidul pentru evaluarea si gestionarea durerii §i stre-
sului la nou-nascuti. Evaluarea ar trebui sa urmeze urmdtoarele:

Ingrijitorii trebui instruiti pentru a evalua durerea la nou-ndscuti prin utilizarea de instrumente multidimensionale

Nou-nascutii trebuie evaluati in mod curent pana/dupa proceduri

Folosirea gradatiei durerii ajutd la ghidarea ingrijitorilor in asigurarea unei alienari eficace a durerii

Principiul trebuie sa minimizeze cat mai mult posibil numarul de subminari dureroase in ingrijire

Sa utilizeze anestezice topice pentru venipunctie, punctie lombara si picurdtoare

Nu se recomanda utilizarea de rutina a picaturilor de morfina, fentanila sau midazolam la pacientii cronici ventilati

Sa foloseasca zaharoza/glucoza orala §i alte metode non-farmacologice de reducere a durerii: aspiratia non-nutri-
tiva, ingrijirea stil cangur, intinderea facilitatd, infasarea §i ingrijirea de dezvoltare

Exista publicate cateva studii clinice randomizate controlate privind gestionarea durerii la nou-nascuti. Studiul NE-
OPAIN a evaluat analgezia cu perfuzie de morfind de pana la 14 zile la sugarii prematuri ventilati. Dozele de morfina
folosite in acest studiu au scazut semnele clinice de durere, dar au fost asociate cu efecte adverse semnificative la sugari
prematuri ventilati. Astfel, studiul ar sugera ca morfina sa fie utilizata numai la sugarii normotensivi.

Pentru procedurile minim-invazive: Solutie de zaharoza 24% (0,5-1,5 ml)

Proceduri invazive: Narcotice, inclusiv morfina, fentanila si sedative

Intubatia: Fentanild (1 mcg/kg pind la 3 mcg/kg), pentru o procedurd, In cazul in care sugarul ramine intubat si
este nevoie de analgezie, se va folosi o perfuzie continud de fentanila sau morfind.

Durerea preoperatorie: 1) Sugarii se vor premedica cu fentanild cu o ord inainte de transferul in sala chirurgicala
in cazul in care sunt intubati; altfel, aceasta se va administra la SAU inainte de intubatie; 2) Pentru revenire — dacad
este necesar, se fa folosi nalaxon (Narcan 0,1 mg/kg) pentru tratarea sugarilor cu efecte adverse excesive in urma ad-
ministrarii de opoide; poate fi titrat pentru a pastra careva efecte analgezice.
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PE3IOME
BOJIb 1 CTPECC Y HOBOPOKJIEHHBIX

B 1979 . Mexcoynapoonas Accoyuayus no usyuenuto 6oau npeodnodicuia credyiowee Hayinoe onpedenerue: «bonw
— 9MO HENPUAMHOE oWy eHIe U IMOYUOHATLHOE NEPENCUBAHUE, CBA3AHHOE C MEKVIUM UTU NOMEHYUATbHLIM MKAHe-
BbIM NOBPENCOCHUEM UTU ONUCHIBAEMOE 8 MEPMUHAX MAKO20 NOBPEHCOCHUS).

11100 u HosOpOIICOCHHbIE 0OIAdAtOm CNOCOOHOCMbIO 80CHpuHUMamy bonb. Helipoanamomuueckue, neipogusuo-
Jlo2udecKue U HetipoxumuiecKue CmpyKkmypbl, omseuaiowue 3da 0cnpusmue Oonu, pasuearomcs, HA4YUHdas ¢ CepeouHbvl
bepemennocmu, npoOONICAs PA3BUBAMBCS HA NO30HUX CPOKAX OEpeMenHOCmU U 8 Oemcmee.

Peaxyus na 6onb y 00HOUIEHHBIX U HEOOHOULEHHBIX Oemell HOCAM (DUUONOSUYECKULl U NOBEOEHUeCKULl Xapakmep.
Jlnumenvrnoe go3deticmeue 6onu, a Max dice CUNLLHOU DOIU, MOJICEM YEENUYUMb CLYHAU 3aD0NeBAEMOCU HOBOPOICOEH-
HbIX OCPedCmeom paspyuieHus HepeHvix Kiemok. Cmumynsyus HepeHbIX KAemMOK NPOUCXOOUmM 34 CHem peyenmop-
onocpedosannozo N-memun-D-acnapmama (NMDA), a mak sice 3a cuem npumoxa kanvyust. Mmeem mecmo oouupHbwiil
anonmo3s HetpoH08, BePOMHO O3HUKAIOWULL 8 CEA3U C OMJIYUEHUEM 0N MAMbL ULU MEMADOIUYECKUM CINPECCOM.

AodekxsamHulil KOHMPOLL OOIU MOJICEm 0ONeSUUMb HEKOMOopble U3 IMUX IPPexkmos.

Anano u Xuxud onucvlearom nogedenyeckue UMeHeHus, Ces3anHble ¢ 00Ibl0, Komopble OblLiU NOOpa30eneHbl UMU
Ha Yemvipe OCHOGHbBIE KAMEe2OPUU.: NPOCMAs 08ULAMENbHAS PEaKYUs, MUMUKA, NIAY U CLONCHbIE NOBEOEHUECKUe PedK-
yuu. Taocecmov 60nu u obesborusaroueco sppexma y oemei Mo2ym 6vlmb OYeHeHbl ¢ HOMOWBIO HOOMBEPHCOCHHBIX
uncmpymenmos. B Omoenenuu HUumencuenoi Tepanuu 6 nanuyuu umeemcs Ilpoguns 6onu y HedoHOWEHHBIX HOBO-
poorcoennvix (PIPP), a 6 Omodenenusix no yxo0y 3a nosopodxcoenuvimu: Oyenka nogedenuecrkou bonu (BPS), unu Ypo-
8etb 60U Y HOBOPOJICOeHHbIX U 2pyOHblX Oemell (NIPS) 0ns oyenku 6onu 0o u nocie 6Mewamenbcms.

Cywecmayem HecKONbKO ONYONUKOBAHHBIX PAHOOMUSUPOBAHHBIX KOHMPOIUPYEMBIX UCCIEO08aHUIL O ledeHuU 00U
y Hogopodicoennvix. Hccneoosanue NEOPAIN oyenusano boneymoasowuii sghpexm ungysuti mopuna é meuenue 14
OHell Y GeHMUIUPYEMBIX HEOOHOUWEHHBIX HOBOPONCOCHHBIX. {036l MOPDUHA, UCNONB3YEMBIX 8 OAHHOM UCCTEe008AHUU,
CHU3UMU KIUHUYECKUE NPUSHAKU 60U, HO NPUBETU K 3HAUUMETbHIM NHOOOYHBIM dPheKxmam y 6eHMUIUPYEeMbIX HEOOHO-
wenHvix 0emeti. Takum obpasom, ucciedosanue NOKA3AN0, 4Mo MOPPHUH cliedyem UCHONb306aMb MONLKO Y MAA0EHYe8
€ HOPMATLHBIM APMEPUATLHBIM OAGTEHUEM.

Despite the fact that the field of neonatology has reasons for the lack oftreatment were multifaceted and
dramatically reduced infant morbidity and mortality included the following:
over the past several decades, under-treatment of pain * Immature neonatal brain could not respond in
and stress continues. It is estimated that some infants a manner that perceived or localized painful
in the neonatal intensive care unit (NICU) experience stimuli
over 7000 painful procedures before discharge. Hu- * Clinicians assumed that neonates did not expe-
manitarian and scientific principles favor improved rience pain as severely as adults and could not
management of strategies to prevent pain and stress rememberthe pain
in the neonate. * Misconception stems from the lack of ability to
The American Academy of Pediatrics (AAP) has communicate verbally
published recommendations for the assessment and * Concerns about the potential adverse side ef-
appropriate treatment of pain. Also, the clinician has fects of analgesic or anesthetic agents over-
many tools for this assessment including an updated whelmed the perceived benefit
N-PASS tool for appropriate evaluation of pain and What Is Pain?
stress in the neonate. Short-term and long-term seque- The International Association for the Study of Pain
lae of acute and chronic pain are now validated. defined pain in 1979 as "an unpleasant sensory and
Instruction emotional response associated with actual or potential
The field of neonatology, established in the past tissue damage, or described in terms of such damage."
several decades, has dramatically reduced infant mor- Pain is always subjective. This is clearly problematic
bidity and mortality. The performance of frequent and when considering the preverbal nature of the fetus,
more invasive procedures has been an integral part neonate, and infant. The inability to communicate ver-
ofthis advancement. It is now recognized that both bally has led to this misconception.
premature and full-term infants experience pain and Pain perception is dependent on two components.
stress related to these procedures. One is a sensory component that is neurophysiologi-
Until the 1980s, newborns underwent invasive cally determined and the other is an emotional compo-
procedures, including surgery, without administration nent based on affective factors, past experience, and
of analgesic or anesthetic agents administered. The development.
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Pain may be described as a process in which the
stimulation of peripheral sensory nociceptors produc-
es responses conducted via the spinal cord neurons to
sensory areas of the cerebral cortex (Table 1).

Evidence suggests that the density of cutaneous
nociceptors in the late fetus and neonate is compa-
rable to or greater than those found in adults.

When did the reality of pain change?

Between 1985-1992, KJS Anand and Associates1-3
published radical literature that revealed the relative
safety of anesthetic agents and improved outcomes of
pediatric patients undergoing surgery with anesthe-
sia. After these seminal publications, neonatal pain
research, both clinical and basic science, blossomed.
Awareness by neonatal practitioners was increased.
Presently, assessment and control of pain is part of the
Joint Commission's hospital evaluations and must be
in place for the hospital to receive accreditation.

Principles of the development of pain perception

It is now recognized that neuroanatomical, neuro-
physiologic, and neuroendocrine systems of the neo-
nate are sufficiently developed to allow transmission
of painful stimuli.

Catecholamine, corticosteroids, growth hormone,
and glucagon are developed in the fetus and newborn.
During painful stimuli, there is a difference in cerebral
blood flow (CBF) with males having increased CBF
to both sides of the brain, resulting in them requiring
more narcotics and sedatives than females.

A review of the literature indicates that infants,
including preterm infants, experience both immediate
and long-lasting harmful consequences of structural
and physiologic changes associated with exposure
to severe or repetitive pain. Exposure to prolonged
or severe pain may increase neonatal morbidity by
causing neuronal cell death. N-methyl-D- aspartate
(NMDA) receptor-mediated neuronal cell stimulation
occurs with calcium influx initiating excitotoxic cell
death. Enhanced neuronal apoptosis, potentially due
to maternal separation or metabolic stressors, occurs.
Neonates who have experienced pain during the neo-
natal period respond differently to subsequent painful
events such as immunizations.

Behavioral And Physiologic Response To Pain

Peripheral sensory nociceptors produce responses
conducted via the spinal cord neurons to sensory ar-
eas of the cerebral cortex. Nerve terminals exist on all
body surfaces by 22-29 weeks of gestation and the fe-
tus is capable of sensing painful stimuli. Overlapping
terminals create local hyper- excitable networks, which
enable even low- threshold stimuli to produce an exag-
gerated pain response. Physiologic responses include
an increase in catecholamine resulting in an increase in
HR, BP, and intracranial pressure. These changes occur
as early as 23 weeks of gestational age.

Assessment Of Pain

Anand and Hickey4 describe the behavioral
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Table 1
Development of cutaneous sensory
receptors occurs as follows:

Weeks of Gestation | Location of Receptors

7th Week Perioral region

11th Week Face, palm, and soles

15th Week Trunk, arms, and legs

20th Week All cutaneous and mucous
surfaces

changes associated with pain and divided them into
four general categories: simple motor response, facial
expressions, crying, and complex behavioral respons-
es. Severity of pain and effects of analgesia can be
assessed in the neonate using validated instruments.
Newborns are usually not easily comforted when an-
algesia is needed. The clinician should be aware that
a lack of behavioral responses (ie, crying and move-
ment) does not necessarily indicate the absence of
pain.

There are a number of validated and reliable scales
of pain assessment. Available in the NICU is (1) pre-
mature infant pain profile (PIPP), which is based on
the facial expression of the infants, along with physi-
ologic measures in the context of gestational age and
alertness. Available in the intermediate care or well-
baby nurseries are the (2) behavioral pain score (BPS)
or the (3) neonatal infant pain scale (NIPS), which is a
tool that can be used to assess pre- and post-interven-
tional pain.

Another scale for the assessment of pain in the
NICU, which includes changes in vital signs, is the
NPASS (Neonatal Pain, Agitation, and Sedation
Scale).5 The scale's reliability and validity was pub-
lished in 2008 and 2010 for use in prolonged or acute
pain. Table 2 contains the most current version shared
by the author.

Use Of The NIPS And N-PASS In A Case Sce-
nario In The NICU

This 28 6/7 weeks gestation age female was admit-
ted to the NICU at Kosair Children's

Hospital with diagnoses of prematurity, rule- out
sepsis, and respiratory distress syndrome. The baby
was intubated and had a nasogastric tube in place
when N-PASS scoring began at 24 hours of age. Prior
to the N-PASS scoring, the NIPS score was 0. The
baby scored a 1 on the Pain Scale of the N-PASS and
a 5 score on the Sedation Scale even though the infant
had not received medications for sedation.

Ifthe blood culture had been positive, this could
have been a contributing factor to the decreased re-
action to stimuli which was seen in this patient. Ac-
cording to Hummel, 6 a sedation score when sedation
medication has not been given could be a potential
sign of prolonged pain or stress to the infant. During
this same time frame the pain score from the NIPS



Table 1

Neonatal Pain, Agitation, and Sedation Scale

painful stimuli

Assessment Sedation Sedation/Pain Pain / Agitation
Criteria -2 -1 0/0 1 2
Crying Irrita- | No cry with Xi(:ﬁnmsa(l)lr C\f:ie;l No sedation/ Irritable or crying at gﬁgﬂtﬁ;ﬁf orhslt}::ll:t—
bility painful stimuli Y No pain signs | intervals Consolable Yy

solable

No arousal to

Arouses mini-

Arching, kicking
Constantly awake or

Behavior any stimuli No | mally to stimuli | No sedation/ Restless, squirming .
. L Arouses minimally /
State spontaneous Little spontane- |No pain signs | Awakens frequently
no movement (not se-
movement ous movement
dated)
. Minimal . . . . .
Facial Ex- . . . No sedation/ Any pain expression | Any pain expression
. Mouth is lax | expression with . . . .
pression . o No pain signs | intermittent continual
No expression |stimuli
Intermittent clenched | Continual clenched
Extremities | No grasp reflex | Weak grasp reflex | No sedation/ toes, fists or finger toes, fists, or finger
Tone Flaccid tone | muscle tone No pain signs | splay splay

Body is not tense Body is tense

o 0o = 700 .
Vital Signs NQ Var.labll?[y < 10% variability . 110 .20A> from 1>20% from basel}ne
with stimuli . No sedation/ baseline Sa0, < 75% with stim-
HR, RR, BP, . from baseline . . 2
Hypoventila- . . No pain signs | SaO, 76-85% with ulation - slow t Out of
Sa0, . with stimuli L2 . .
tion or apnea stimulation - quick 1 | sync/fighting vent
scale was 0. Therefore, this is a scenario where a pre- e Sedation does not need to be assessed/scored
mature infant may have been exhibiting signs of pain with every pain assessment/score
through decreased movement from stimulation. The * Sedationis scored from 0—-2 for each behav-

prolonged stress could potentially have been related
to overstimulation and/or intubation.
Three days later, the same baby was again scored
using the N-PASS and NIPS. The baby had been ex-
tubated to 5 cms of Bubble CPAP (continuous posi- .
tive airway pressure) and had an orogastric tube. The
N-PASS scores were between 2 and 4 while the NIPS
was 0. The baby did not exhibit signs for a sedation
score to be used at this time.
The score of 4 was treated with a repositioning and
decreasing stimulation in the environment, which de-
creased the N-PASS score to 2. According to Hummel
(2009), a score of 3 or below is the goal after an in- .
tervention. The only signs of pain that were exhibited
were clenched toes, fists, orfinger splay and 1 point
was added for prematurity.
Current Americian Academy Of Pediatrics
(AAP) Recommentations
The Committee on the Fetus and Newborn (COFN)
expanded guidelines for assessment and management .
of pain and stress in the newborn. The assessment
should follow the following guidelines:
* The caregivers should be trained to assess neonates
for pain using multidimensional tools
Assessment of Sedation
* Sedationis scored in addition to pain for each
behavioral and physiological criteria to assess
the infant's response to stimuli
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ioral and physiological criteria, then summed
and noted as a negative score (0 — -10)

* A score of 0 is given if the infant has no
signs of sedation, does not under-react
Desired levels of sedation vary according to the

situation
* "Deep sedation" — goal score of -10 to -5
» "Light sedation" — goal score of -5 to -2
* Deep sedation is not recommended unless
aninfant is receiving ventilatory support,
related to the high potential for hypoventi-
lation and apnea
A negative score without the administration of
opioids/ sedatives may indicate:
* The premature infant's response to pro-
longed or persistent pain/stress
* Neurologic depression, sepsis, or other pa-
thology

Paralysis/Neuromuscular blockade

It is impossible to behaviorally evaluate a para-
lyzedinfant for pain
Increases in heart rate and blood pressure at rest
or with stimulation may be the only indicator of
a need for more analgesia
Analgesics should be administered continuous-
ly by drip or around-the-clock dosing

* Higher, more frequent doses may be re-

quired if the infant is post-op, has a chest



tube, or other pathology (such as NEC) that
would normally cause pain
* Opioid doses should be increased by 10%
every 3-5 days as tolerance will occur with-
out symptoms of inadequate analgesia
Premature Pain Assessment
+ 1 if <30 weeks gestation / corrected age
Assessment of Pain/Agitation
» Pain assessment is the fifth vital sign - assess-
ment for pain should beincluded in every vital
sign assessment
» Pain is scored from 0—+2 for each behavioral
and physiological criteria, then summed
* Points are added to the prematureinfant's
pain score based on the gestational age to
compensate for the limited ability to behav-
iorally communicate pain
+ Total pain scoreis documented as a positive
number (0 — +11)
» Treatment/interventions are suggested for scores
>3
+ Interventions for known pain/painful stimu-
li are indicated before the score reaches 3
* The goal of pain treatment/intervention is a
score <3
* More frequent pain assessment indications
+ Indwelling tubes or lines which may cause
pain, especially with movement (e.g. chest
tubes) — at least every 2-4 hours
* Receiving analgesics and/or sedatives — at
least every 2-4 hours
* 30-60 minutes after an analgesic is given for
pain behaviors to assess response to medi-
cation
* Post-operative — at least every 2 hours for
24-48 hours, then every 4 hours until off
medications
Scoring Criteria
Crying / Irritability
-2 — No response to painful stimuli
*  No cry with needle sticks
*  No reaction to ETT or nares suctioning
*  No response to care giving
-1 — Moans, sighs, or cries (audible or silent)
minimally to painful stimuli, e.g. needle sticks, ETT
or nares suctioning, care giving
O — No sedation signs or No pain/agitation signs
+ 1 — Infant is irritable/crying at intervals - but
can be consoled
*  If intubated - intermittent silent cry
+2 — Any of the following
*  Cry is high-pitched
*  Infant cries inconsolably
*  If intubated - silent continuous cry
Behavior / State
-2 — Does not arouse or react to any stimuli:
*  Eyes continually shut or open
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*  No spontaneous movement

-1 — Little spontaneous movement, arouses brief-
ly and/or minimally to any stimuli

*  Opens eyes briefly

*  Reacts to suctioning

*  Withdraws to pain

O — No sedation signs or No pain/agitation signs

+ 1 — Any of the following

*  Restless, squirming

*  Awakens frequently/easily with minimal or
no stimuli

+2 — Any of the following

*  Kicking

*  Arching

*  Constantly awake

*  No movement or minimal arousal with stimu-
lation (not sedated, inappropriate for gestational age
or clinical situation)

Extremities / Tone

-2 — Any of the following

*  No palmar or planter grasp can be elicited

*  Flaccid tone

-1 — Any of the following

*  Weak palmar or planter grasp can be elicited

*  Decreased tone

O — No sedation signs or No pain/agitation signs

+ 1 — Intermittent (<30 seconds duration) ob-
servation of toes and/or hands as clenched or fingers
splayed

*  Body is nottense

+2 — Any of the following

*  Frequent (>30 seconds duration) observation
of toes and/or hands as clenched, or fingers splayed

*  Body is tense/stiff

Vital Signs: HR, BP, RR, & O2 Saturations

-2 — Any of the following

*  No variability in vital signs with stimuli

*  Hypoventilation

*  Apnea

*  Ventilated infant - no spontaneous respiratory
effort

-1 — Vital signs show little variability with stimuli
- less than 10% from baseline

O — No sedation signs or No pain/agitation signs

+ 1 — Any of the following

*  HR, RR, and/or BP are 10-20% above baseline

*  With care/stimuli infant desaturates minimal-
ly to moderately (SaO2 76-85%) and recovers quickly
(within 2 minutes)

+2 — Any of the following

*  HR, RR, and/or BP are > 20% above baseline

*  With care/stimuli infant desaturates severely
(Sa02 < 75%) and recovers slowly (> 2 minutes)

*  Out of sync/fighting ventilator

Facial Expression

-2 — Any of the following

*  Mouth is lax



Drooling
*  No facial expression at rest or with stimuli
-1 — Minimal facial expression with stimuli
O — No sedation signs or No pain/agitation signs
+ 1 — Any pain face expression observed inter-
mittently
+2 — Any pain face expression is continual

*  Neonates should be routinely assessed be-
fore/after procedures

»  Use of pain scale helps to guide caregivers in
the provision of effective pain relief

*  Principle should be minimizing the number
of painful disruptions in care as much as possible

* Use topical anesthetics for venipuncture,
lumbar puncture, and I'V placement

*  Routine use of drips of morphine, fentanyl,
or midazolam in chronically ventilated patients is not
recommended

*+ Use oral sucrose/glucose and other non-
pharmacologic pain reduction methods: nonnutritive
sucking, kangaroo care, facilitated tuck, swaddling,
and developmental care

Major Surgery

*  Allhospitals should have established protocols
for pain management including perioperative period

» Sufficient anesthesia should be provided to pre-
vent intra-operative pain and stress to decrease post-
op analgesic requirements

* Use of a pain scale post-op

* Opioids should be used (regional anesthesia)

* Consider acetaminophen if >28 weeks

* Chest tube placement and removal

* Local anesthetic used for skin infiltration

* Retinal surgery

* Peripheral central line placement

* Peripheral arterial line placement

* Retinal examination (questionable)

Treatment Of Pain

There are few published randomized controlled
trials (RCTs) of pain management in the neonate. One
such trial was the NEOPAIN trial which evaluated
analgesia with morphine infusion up to 14 days in
ventilated preterm infants. Overall, pre-emptive mor-
phine infusions did not reduce the primary composite
of neonatal death, severe intraventricular hemorrhage
(IVH), or periventricular leuko- malacia (PVL) in
ventilated preterm infants. The post-hoc analysis did
show an increase in severe IVH in the subgroup of 27-
29 weeks GA, and an increased rate in the composite
in those who received intermittent boluses of open-
label morphine. It appears that the

adverse outcomes were in those infants who were
hypotensive before the drug infusion was initiated.

The morphine doses used in this study decreased
clinical signs of pain but were associated with sig-
nificant adverse effects in ventilated preterm infants.
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Therefore, this study would suggest that morphine be
used only in infants who are normotensive.7

For minimally-invasive procedures:

* Sucrose 24% solution (0.5 -1.5 ml)

Invasive procedures:

* Narcotics including morphine, fentanyl and seda-
tives

Intubation:

* Fentanyl (1 mcg/kg to 3 mcg/kg) for the procedure

* Ifthe infant remains intubated and analgesia is
needed, then use a continuous infusion offentanyl or
morphine

Preoperative pain:

* Premedicate infants with fentanyl one hour be-
fore transferring to the surgical suite if intubated; oth-
erwise, give in the ORjust before intubation

* Reversal—if required, naloxone (Narcan 0.1 mg/
kg) is used to treat infants who have excessive side
effects of opoids; may be titrated to keep some ofthe
analgesic effect
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