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SLHD - RPA Pain Management and Sedation in the Newborn  

1. Introduction  
This document provides guidance on the management of pain, including procedural pain, in the 
newborn.   

2. The Aims  
To minimise the experience and consequences of pain in newborn infants in the neonatal 
intensive care unit by providing adequate and appropriate analgesia.   

3. Risk Statement 
SLHD Enterprise Risk Management System (ERMS) Risk # 105 - Minimise adverse events 

• Minimise pain in the neonate  
• Minimise risk of later negative neurodevelopmental outcomes due to neonatal pain  

4. Scope   
Neonatal Medical Staff 
Neonatal Nursing Staff 
Visiting Medical Officers  
Allied Health Staff   

5. Resources 
Within existing resources 

6.  Implementation 
• Distribution and notification of this guideline via usual means (email, relevant 

management and ward meetings) 
• Notification on the SLHD / RPAH Policies/Guidelines Intranet  
• Education and training programs for nurses, midwives, medical officers and neonatal 

nurse practitioners  
• Posters for the unit to educate parents on the importance of pain assessment and 

management  
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Analgesia Ladder for Neonatal Acute Pain  
 

 

  Mild Pain
Reduce noxious stimuli, skin-to-skin, multi-sensorial 

stimulation and/or containment
1. Breastfeeding

OR
2. Sucrose + pacifier

Moderate Pain
Associated with surgical procedure:

Paracetamol: oral/IV/rectal 
If entering a body cavity consider:

1. Lignocaine
OR 

2. Opioid 
OR 

3. EMLA 

Severe Pain
1. Morphine 50-100mcg/kg IV 

OR
2. Fentanyl 0.5-4mcg/kg IV

Reversal: 

Naloxone 10-100mcg/kg 

https://www.slhd.nsw.gov.au/RPA/neonatal/content/pdf/Medications_Neomed/Paracetamol_Neomed.pdf
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7.  Pain  

7.1 Definitions  
Pain is defined as “an unpleasant sensory and emotional experience associated with actual or 
potential tissue damage or described in terms of such damage” [1]. Neonates, both term and 
preterm, experience pain and have the right to receive effective and safe pain relief [2]. All babies 
undergo painful procedures in their first days of life with standard neonatal care, with sick and 
preterm babies experiencing many more [2, 3]. The gold standard of pain assessment, self-
report, is not possible in the neonate but this does not negate the possibility of pain being 
present. Neonates depend on others to recognise, assess and manage their pain so it is often 
unrecognised and undertreated [3-5]. There is significant evidence that pain experienced in the 
newborn period has immediate, short term and long term consequences [3, 5]. Unwell neonates 
can be subjected to frequent painful procedures so it is important that all healthcare professionals 
who care for them are trained in assessment and management of pain and stress.        

7.2 Consequences of Neonatal Pain   
Newborn pain has immediate, short term and long term consequences. Pain is generally the 
result of interventions in the neonatal intensive care unit and it is not yet known how much this 
experience contributes to the adverse neurodevelopmental outcomes of these infants. Activation 
of nociceptive fibres and central nervous system processing of the stimulus are affected by prior 
painful experiences, even in the absence of ability to recall the specific painful event [6]. 
Newborns may experience greater pain sensitivity and are more susceptible to the long term 
effects of pain due to the critical period of neuronal and synaptic organization.     

7.2.1 Short Term Consequences 
From Mathew and Mathew 2003 [7] 

Physiological Behavioural Hormonal Autonomic 
Increased: 

- Heart rate 
- Blood pressure 
- Respiratory rate 
- Oxygen 

consumption 
- Mean airway 

pressure 
- Muscle tone 
- Intracranial 

pressure 

- Grimacing  
- Screwing up eyes 
- Nasal flaring 
- Deep nasolabial 

groove 
- Curving of the 

tongue 
- Quivering of the 

chin 

Increased release of: 
- Cortisol 
- Catecholamines 
- Glucagon 
- Growth hormone 
- Renin 
- Aldosterone 
- Antidiuretic 

hormone 
Reduced secretion of: 
- Insulin 

- Mydriasis 
- Sweating  
- Flushing  
- Pallor 

 
Body Movements  
- Finger clenching  
- Thrashing limbs 
- Writhing  
- Back arching 
- Head hanging  

Physiological stability can be disrupted for several hours following a painful event with increased 
desaturation, bradycardia, tachycardia or apnoeas [8].  

7.2.2 Longer Term Consequences  
A number of longer term consequences occur for infants exposed to painful stimuli, and although 
precise mechanisms are not well understood they seem to occur due to changes in various 
points along the pain pathway. Exposure to an atypical extra-uterine environment and its stimuli 
triggers parasympathetic responses, with modulation by positive parental relationships, sensitivity 
and behaviour. Effects include: 

• Altered pain processing 
o Increased pain sensitivity and hyperalgesia in area of tissue damage and remote 

areas in term babies [9] 
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o Developmental allodynia in preterm babies manifesting as similar responses to 
noxious and non-noxious stimuli, and reduced subsequent behavioural responses to 
pain [5, 9-11]  

• Reduced cognitive function [5, 12] 
• Motor development impairment [5, 12] 
• Reduced focused attention [5]  
• Altered white matter microstructure [13], reduced cortical thickness [5]  
• Reduced IQ [13] 
• Altered temperament [5]  
• Reduced early postnatal growth of body and head at 32 weeks in preterm babies [5] 
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7.3  Neonatal Pain Assessment    
As neonates are unable to verbalise pain, assessment tools have been developed as surrogate 
measures of pain based on physiologic and behavioural responses to pain [4, 14]. Despite over 
40 acute pain scales being available, they are scarcely used in clinical practice due to time 
constraints, complexity of monitoring multiple parameters simultaneously during a procedure and 
concerns about reliability and validity, particularly with extreme pain [15]. There is also evidence 
that documentation of regular pain assessment does not directly facilitate effective pain 
management [16]. Detecting pain and reacting appropriately should be the priority [15], with 
scoring reserved for research and those at risk of prolonged pain such as ventilated neonates or 
those with intra-abdominal conditions. Assessment should involve being alert for potential causes 
of pain, observing patient behaviour, and seeking proxy reporting from parents and caregivers. A 
variety of validated pain assessment tools for neonates are displayed in the table below [3]:  

Assessment Tool  
Validated 
Population Intended Use Control  R

el
ia

bl
e 

Va
lid

 

C
lin

ic
al

 U
til

ity
 

Fe
as

ib
le

  

NFCS:  
Neonatal Facial 
Coding System 

24-32 weeks, 
day 5-56 

Acute  
Prolonged 
Post-op 

Patient 0.881 
[17]  ?  

PIPP:  
Premature Infant 
Pain Profile 

28-40 weeks Acute Patient >0.895 
[18]    

NPASS: 
Neonatal Pain 
Agitation and 
Sedation Scale 

23-40 weeks, 
day 1-100  

Acute 
Prolonged  
Sedation  

Patient, PIPP 0.85-
0.956 
[19]   ? 

DAN:  
Douleur Aiguë du 
Nouveau-né 

24-41 weeks Acute Patient 0.913 
[17] ? ? ? 

NIPS:  
Neonatal Infant 
Pain Scale 

26-47 weeks Acute  
Post-op 

Visual 
analogue 
scale 

0.92-
0.974 
[17] 

 ? ? 

CRIES:  
 

32-60 weeks Prolonged  
Post-op 

Objective 
pain score 

0.723 
[17]    

COMFORTneo 25-43 weeks  Prolonged  
Sedation  

Numeric 
Rating Scale  

0.792 
[20]    

EDIN:  
Échelle Douler 
Inconfort 
Nouveau-Né  

25-36 weeks  Prolonged  Patient 0.59-
0.742 
[17]  ? ? 
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1. Reliability: how reproducible results are when the tool is applied by different users. Inter-rater 
reliability reported in table as specified by authors: 1 reliability co-efficient, 2 weighted κ 
coefficient, 3 Krippendorff r test, 4 Pearson’s correlations, 5 standardised item alpha for 6 of 
the items correlation coefficients, 6 intra-class correlation coefficient   

2. Validity: evidence that the tool measures what it is intended to assess 
3. Clinical utility: ability to be used in a meaningful useful way in clinical setting 
4. Feasibility: ease with which the clinicians can apply the tool in the clinical setting [17] 
Note: Post-op pain refers to first 24-48 hours after surgery.  

7.3.1 Assessment of neonatal pain at RPA  
At RPA we use the Premature Infant Pain Profile (PIPP) to evaluate acute and procedural pain 
and the COMFORTneo for evaluation of prolonged pain, discomfort and sedation in infants.  
When to perform a pain score:  

• All neonates in intensive or special care should have a COMFORTneo performed at least 
once per shift 

• All neonates undergoing a procedure should have a PIPP score performed prior to and 
following any procedure (NB: baseline HR and oxygen saturation need to be recorded at 
commencement of shift)  

• Score should be repeated 30 minutes after any intervention to establish effectiveness  
• Score should be repeated more frequently if there are clinical concerns about pain or over 

sedation, a painful condition present eg NEC, or if the neonate is sedated or ventilated   
 

How to score: 
1. PIPP: for acute procedural pain  

• Record baseline heart rate and oxygen saturation at beginning of the shift  
• Score behavioural state by observing the infant for 15 seconds 
• Observe the infant for 30 seconds for physiological and facial changes seen in that time. 

Calculate the total score and record on the flow sheet 
 
Indicator 0 1 2 3 Score 

Gestational age ≥ 36 weeks  32-35 weeks 28-31 weeks <28 weeks  

Behaviour Active, 
awake, eyes 
open, facial 
movement 

Quiet awake, 
eyes open, 
no facial 
movement 

Active sleep, 
eyes closed, 
facial 
movements 

Quiet sleep, 
eyes closed 
no facial 
movements 

 

Maximum heart 
rate BPM increase 

 
0-4 

 
5-14 

 
15-24 

 
≥5- 

 

Minimum O2 
saturation 
decrease 

 
0-2.4% 

 
2.5-4.9% 

 
5.0-7.4% 

 
≥7.5% 

 

Brow bulge None, 
0-9% of time 

Minimal, 
10-39% 

Moderate, 
40-69% 

Maximum, 
≥70% 

 

Eye squeeze None, 
0-9% of time 

Minimal, 
10-39% 

Moderate, 
40-69% 

Maximum, 
≥70% 

 

Nasolabial furrow None, 
0-9% of time 

Minimal, 
10-39% 

Moderate, 
40-69% 

Maximum, 
≥70% 

 

Total Score:  
• 0-6: Generally indicates minimal or no pain 
• 7-12: generally indicate slight to moderate pain, try non-pharmacological interventions 
• >12: may indicate severe pain, exclude other causes of distress and escalate analgesia 
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2. COMFORT neo [21]:  
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COMFORTneo Interpretation [21]: 

 
Used with permission from M. van Dijk [21]  
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7.4  Pain Management   
Despite recent understanding that preterm and term neonates are exquisitely sensitive to pain, 
many stressful procedures in the intensive care unit are performed in the absence of analgesia 
[22]. This may occur due to historical misconceptions about newborns lacking the physiological 
capacity to feel or remember pain, and concerns regarding dangers of analgesia in newborns. 
This has been further complicated by heterogeneity in results of studies of analgesia efficacy in 
newborns [8]. The systematic use of multiple interventions is likely to have additive or synergistic 
effects on preventing, reducing or eliminating neonatal pain. Pain management for procedural 
pain should be planned in advance using complementary interventions.  

7.4.1 Prevention  
The most effective way to reduce pain is to minimise the number of procedures performed. It is 
vital to consider whether an investigation or intervention is necessary or whether a non-invasive 
measurement is available e.g. transcutaneous devices [23, 24]. If a procedure is necessary 
grouping of testing should occur, for example routine laboratory tests should be collected at the 
same time as a time sensitive test to reduce frequency of painful procedures [24]. It is also 
recommended to minimise the number of repeat procedures following failure [23, 24]. If a 
procedure is necessary the least painful available procedure should be chosen, for example:   

• Use of automatic heel prick devices with blade shaped rather than needle shaped lancets 
(moderate quality of evidence) [25] 

• Avoid squeezing the heel [25] 
• Use of venepuncture rather than heel-prick for blood collection if no automatic lancet 

(moderate quality of evidence) [25]  
• Avoid intramuscular route for administration of medications [25] 
• Use 25g needle for any intramuscular injections (low quality evidence) [25] 
• Insertion of an umbilical or peripheral long line rather than multiple peripheral cannula  
• Use arterial line rather than repeated arterial punctures [24] 
• Avoid performing procedures at times when carers are not available to provide 

interventions as required, for example perform heel pricks when parents available for 
skin-to-skin or breastfeeding 

7.4.2 Non-pharmacological Interventions  
Non-pharmacological methods of pain control in the newborn are important for reducing suffering 
and analgesic utilisation, but do differ from those used in older children.   

7.4.2.1 Skin to Skin or Kangaroo Mother Care 
Systematic review and meta-analysis of 28 studies with a total of 2001 infants by Johnstone et al 
(2017) [26] showed efficacy for composite pain indicators (PIPP) including physiological and 
behavioural indicators, and independently for heart rate and crying duration, as well as safety for 
a single painful procedure. There was no significant difference between the skin-to-skin care 
being provided by the mother or another provider [26]. One study of 620 infants showed skin-to-
skin in combination with dextrose was more effective than skin-to-skin alone for heart rate. 
Another study of 127 infants showed the combination of skin-to-skin with sucrose and 
breastfeeding to be more effective for reducing NIPS score and crying time. Expressed breast 
milk was found to be equally effective as skin-to-skin in one trial of 50 infants.  

7.4.2.2 Breastfeeding 
Term  
Cochrane systematic review and meta-analysis of 20 studies of term infants by Shah et al (2012) 
[27] recommended breastfeeding or breast milk be used to alleviate procedural related pain if 
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available, as it was more effective than placebo, positioning or no intervention. There were 
variable results in the supplemental breast milk group with reduction in heart rate, crying time and 
NFCS compared to placebo. Administration of glucose/sucrose had similar effectiveness to 
breastfeeding but was superior to supplemental breast milk [27].  
 
Preterm  
A limited number of studies have assessed the use of breastfeeding or breast milk for analgesia 
in the preterm population. In summary preterm babies with mature breastfeeding behaviours 
should be offered the breast [28]. If a preterm baby is unable to breastfeed then sucrose is more 
beneficial than expressed breastmilk [25].  

7.4.2.3 Non-nutritive sucking  
Cochrane systematic review [29] found low quality evidence for non-nutritive sucking improving 
immediate regulation 30 seconds following a painful stimulus in preterm and term neonates, as 
well as older infants. There was minimal evidence to suggest usefulness for pain reactivity within 
30 seconds of the procedure [29]. Non-nutritive sucking should not be used without sucrose [25].  

7.4.2.4 Multi-sensorial Stimulation  
The use of multiple sensory stimuli is more effective than oral glucose alone, so is recommended 
before and through painful procedures (moderate quality evidence) [25]. Suggested stimuli 
include soothing talking to the baby and massage of the face during sucrose administration to 
encourage concentration on sucking [30]. Maternal voice recordings have been suggested to be 
effective compared to no voice [31, 32]. Stroking at a rate of 1-10cm/second has been shown to 
be optimal and reduces noxious evoked brain activity in human infants [33]. Therapeutic touch, 
music therapy and co-bedding with twin have no analgesic effects so are not recommended for 
analgesia [25, 29].   
 
In preterm infants there is some evidence that covering the eyes or incubator to mimic the 
intrauterine environment reduces pain scores, particularly after venepuncture or cannulation [34, 
35]. Further research is needed prior to recommending this practice. Neonates may benefit from 
cuddling and rocking for immediate regulation, that is calming down from the peak distress after 
the intervention [29].   

7.4.2.5 Containment 
Facilitated tucking and swaddling using care-givers hands or blanket to contain limb movements 
is effective in reducing pain reactivity in preterm and term neonates, and improving immediate 
regulation in preterm neonates (very low quality evidence) [25, 29]. However when used in 
combination with sucrose and non-nutritive sucking, containment does not significantly enhance 
the analgesic effect [25, 29]. 

7.4.2.6 Reducing environmental stressors  
The optimal state of quiet wakefulness should be obtained before commencing a painful 
procedure and noxious stimuli (light, noise, pressure, handling) should be reduced during the 
procedure (low quality of evidence) [25].  

7.4.2.7 Acupuncture  
There have been a few small studies of acupuncture for analgesia in newborn infants, using 
various methods including needles and magnetic acupressure, with variable reduction in 
physiological signs, crying time or pain scores [36, 37]. Further research is required before 
recommending this for analgesia in newborns.      
 



  

 

Sydney Local Health District – Royal Prince Alfred Hospital  Policy No: RPAH_GL2019_003 

                                                                                                                                                           Date Issued: June 2019 

Compliance with this Guideline is Recommended 14 

7.4.3 Pharmacological Interventions   

7.4.3.1 Sucrose  
There is high quality evidence from Cochrane systematic review that sucrose (24%) reduces pain 
in preterm and term neonates for heel lance, venepuncture and intramuscular injection [38]. 
Lower quality evidence suggests benefit for other procedures such as arterial puncture, 
subcutaneous injection, insertion of gastric tubes, bladder catherizations, eye examinations and 
echocardiography [38]. The minimally effective dose for sucrose has not been established, with 
one RCT showing no difference in PIPP scores at 30 and 60 seconds between 0.1ml, 0.5ml or 
1ml of sucrose [39].  
 
Alternative sweet solutions such as glucose have also been investigated for use for neonatal 
pain. Systematic review in 2013 by Bueno et al [40] included 35 studies examining glucose (out 
of 38 studies with 3785 neonates) and showed that 20-30% glucose containing solutions have 
analgesic effects and can be used as a sucrose alternative (moderate quality evidence [25]).   

7.4.3.2 Paracetamol 
There is a paucity of data for paracetamol analgesic efficacy in newborns [41]. Systematic review 
by Ohlsson & Shah [41] included 9 studies of 728 infants and showed paracetamol was inferior to 
glucose, and did not reduce pain response when compared with water or EMLA. Paracetamol did 
not reduce pain in infants with ventouse or forceps extraction and increased response to heel 
lance 2-3 days later [41]. Paracetamol was found to be useful for opioid sparing in the first 48 
hours following major surgery [14, 41]. Paracetamol was also inferior to sucrose for analgesia for 
eye examination. Therefore there is insufficient evidence to establish the role of paracetamol in 
reducing the effects of painful procedures in neonates [41, 42].    

7.4.3.3 Opioids 
Opiates are the mainstay for treatment of persistent or severe pain but have a narrow therapeutic 
window between analgesia and respiratory depression. Long term effect studies are lacking or 
conflicting [14]. Therefore opiates should be used selectively based on clinical judgement and 
pain assessment [14, 43]. Morphine or Fentanyl may be used for analgesia, either as intermittent 
boluses or continuous infusions with continuous cardiorespiratory monitoring. Careful observation 
is particularly important in spontaneously breathing infants due to the risk of respiratory 
depression.  

7.4.3.4 Lignocaine 1% 
There is very limited available evidence for the use of lignocaine as local anaesthesia in the 
neonate, but most authors recommend its use for insertion of intercostal catheters, and it may be 
considered for other skin breaking procedures [11, 23, 44]. Local anaesthesia may be achieved 
using 1% lignocaine at a dose of 2-5mg/kg via subcutaneous infiltration with a fine gauge needle 
(27-29G) [11]. Complications may include haematoma at injection site, recurrent seizures or 
heart block [11]. 1-2% lignocaine lubricant gel may be useful for catheterisation [45].  

7.4.3.5 Topical Anaesthetic Agents 
There is a paucity of evidence regarding safety and effectiveness of topical anaesthetic agents in 
newborns.  
 
Efficacy:  
Systematic review by Foster et al (2017) [46] found 8 small randomised controlled trials of 506 
infants comparing EMLA (Lidocaine 2.5% and Prilocaine 2.5%) or amethocaine with placebo 
prior to skin breaking procedures with conflicting results. Two studies reported a significant 
reduction in pain with EMLA for lumbar puncture and venepuncture, while one reported no 
difference for successful venepuncture on first attempt. Three studies found no difference 
between EMLA and placebo for heel lancing. Amethocaine was found to be superior to placebo 

https://www.slhd.nsw.gov.au/RPA/neonatal%5Ccontent/pdf/Medications_Neomed/sucrose_Neomed.pdf
https://www.slhd.nsw.gov.au/RPA/neonatal%5Ccontent/pdf/Medications_Neomed/Paracetamol_Neomed.pdf
https://www.slhd.nsw.gov.au/RPA/neonatal%5Ccontent/pdf/Medications_Neomed/Morphine_IV_Neomedv2.0_full_20170518.pdf
https://www.slhd.nsw.gov.au/RPA/neonatal%5Ccontent/pdf/Medications_Neomed/Fentanyl_Neomed.pdf
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for venepuncture in one study and cannulation in another, with no difference in a third study 
when cannulation was successful on first attempt. One study found no difference in pain 
associated with intramuscular injection. Baxter et al (2006) [47] reported improved lumbar 
puncture success by residents in infants (0-12 months) with local anaesthesia, the majority of 
whom received EMLA.   
 
Safety:  
EMLA can cause vasoconstriction and rarely methemoglobinemia [25, 48]. In infants under 3 
months the capacity of methaemoglobin reductase is lower than in older children and adults [49]. 
Generally this produces a transient clinically insignificant rise (~5-6%) in methaemoglobin levels, 
but this can be exacerbated by use of other methaemoglobin inducing agents (see below) or the 
presence of G6PD or pyruvate kinase deficiency. Systematic review by Taddio et al (1998) [50] 
including over 350 infants showed the incidence of clinically important methemoglobinemia to be 
0% (95% CI 0.0-0.2%). Mild methaemoglobinaemia is characterised by cyanosis, pallor or 
marbleization, with more severe methaemoglobinaemia (>25%) associated with hypoxaemia, 
tachycardia and reduced level of consciousness. If clinically significant methemoglobinemia 
occurs the cream should be removed. Most patients recover spontaneously with removal. 
Intravenous methylene blue 1% (1-2mg/kg) should be considered, though this may cause 
haemolysis in patients with G6PD deficiency [51].  
 
EMLA should not be used under 37 weeks gestation or in patients with idiopathic or congenital 
methaemoglobinaemia [49]. Precautions for use of EMLA in newborns include limiting the dose 
to 0.5-1g and <10cm2 for term babies [49] and avoiding repeated application, particularly in the 
same day [45, 51]. EMLA needs to be applied for 1 hour to provide an effect 30-60 minutes at a 
depth of 5mm [45]. Overall higher quality studies of efficacy and safety are required before 
routinely recommending use of topical anaesthetics, particularly in preterm infants [46].  
 
At RPA we consider using EMLA for infants older than 37 weeks gestation only when G6PD 
status is known and if they are not on any other methaemoglobin inducing agents. Due to the 
lack of convincing evidence for use in venepuncture and the risk of vasoconstriction we limit the 
use to lumbar puncture.   
 
Methaemoglobin Inducing Agents include, but are not limited to: 
• Inhaled Nitric Oxide 
• Phenobarbitone 

• Phenytoin  
• Lignocaine 

• Nitroprusside  
• Sulphonamides  

7.4.3.6 Other drugs  
Midazolam  

- Mainly used for sedation, minimal additional analgesic benefit, caution required as may 
mask pain, and potentiate opioid respiratory depression and hypotension [3, 23]  

- Safety concerns with use in the newborn, particularly regarding neurotoxicity [3, 14] 
 
Ibuprofen 

- Established safety and efficacy for ductal closure but use as analgesia in newborns 
remains to be studied [42] 

 
Methadone, Ketamine, Propofol, Dexmedetomidine  

- Proposed for pain management in neonates but very little evidence of safety and efficacy 
in this population [3, 14] 

8.  What we do at RPA   
If a procedure is painful for adults it should be considered painful for newborns, even if they are 
preterm [24]. If in doubt that an infant is in pain the default should be to give an analgesic trial 
[24]. 

https://www.slhd.nsw.gov.au/RPA/neonatal%5Ccontent/pdf/Medications_Neomed/Midazolam_Neomed.pdf
https://www.slhd.nsw.gov.au/RPA/neonatal%5Ccontent/pdf/Medications_Neomed/Ibuprofen_Neomed.pdf
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8.1.1 Acute Procedural Pain  
The recommended initial management approaches for procedural pain are shown in the table 
below, with the suggested regime highlighted in green. All babies should receive reduction in 
noxious stimulation, multi-sensorial stimulation and confinement if possible during painful 
procedures. Escalation utilising the analgesia ladder should be planned prior to commencing the 
procedure in case pain becomes unmanageable using the selected techniques.  
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Heel-Lancing 2 3 1 2  2 3 

Venepuncture or Cannulation 2 3 1    4 

PICC insertion   1    4 

IM injections  2 2 1 3 3   

NGT or OGT insertion  5 3     

Arterial puncture or cannulation    3  6  6 

UVC & UAC insertion    6     

Lumbar Puncture   5 2 6  6 

Endotracheal intubation        2 

EPINIST (minimally invasive 
surfactant)   5     

Endotracheal Suction    5    2 

Chest Drain Insertion    5  5  5 

Chest Drain Removal   5    5 

Eye examination   3  2#   

Laser surgery    5  2# 6 3 

IDC insertion   3  6*   

Suprapubic bladder tap   5  6   

Removal of dressing/tape/suture 6 6 5     

Peritoneal drain insertion   6  6 6 5 

https://www.slhd.nsw.gov.au/rpa/neonatal%5Ccontent/pdf/guidelines/Intubation_and_sedation_final__02.17.pdf
https://www.slhd.nsw.gov.au/RPA/neonatal%5Ccontent/pdf/guidelines/Intercostal_catheter_insertion_final.pdf
https://www.slhd.nsw.gov.au/RPA/neonatal%5Ccontent/pdf/guidelines/RPAH_GL2018_006_ROP_final.pdf
https://www.slhd.nsw.gov.au/RPA/neonatal%5Ccontent/pdf/guidelines/RPAH_GL2018_006_ROP_final.pdf
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GRADE Levels of Evidence[52]: 
1. High quality evidence: further research is very unlikely to change the estimated effect 
2. Moderate quality evidence: further research could have a major impact on the estimated 

effect 
3. Low quality evidence: it is very likely that further research will change the estimated effect 

and lead to a change in the result 
4. Very low quality evidence: all estimated effects remain uncertain  
5. No evidence available but can be recommended  
6. No evidence available but should be considered  
Grade obtained from Lago et al [25], Ancora et al [53] or Cochrane reviews [26, 27, 29, 38, 41, 
46]. Recommendations sourced from [11, 23, 25, 44]. 
* Lignocaine 1-2% gel, # amethocaine eye drops   

8.1.1.1 Sedation for Laser Surgery  
Laser surgery is associated with severe pain and stress in adults and the procedure for 
retinopathy of prematurity is performed using the same method [54]. Laser can be performed with 
or without ventilatory support with opioid infusion, local anaesthetic drops and environmental care 
[54]. Fentanyl has been shown to have fewer side effects than morphine, and achieves good 
control of pain and stress with cardiorespiratory stability. Guidelines from the Pain group of the 
Italian Society for Neonatology recommend using a fentanyl bolus of 2mcg/kg over 5 minutes 
followed by and infusion of 2mcg/kg/hour for ventilated neonates [54]. For spontaneously 
breathing infants a dose of 1-2mcg/kg is recommended. The addition of midazolam allows pain 
scores to be maintained below the pain threshold, and this can be used in babies >32 weeks 
postmenstrual age with bolus doses of 0.01-0.1mcg/kg or infusion of 0.01-0.05mcg/kg in self-
ventilating infants [54]. At RPA we recommend intubation and ventilation with a fentanyl infusion 
for sedation of infants undergoing laser surgery for retinopathy of prematurity. Due to the safety 
concerns with use of midazolam we do not recommend routinely using midazolam for sedation.   

8.1.1.2 Sedation for MRI  
MRI requires a still neonate to obtain a successful image. MRI can be performed in infants up to 
3 months of age with a “feed and wrap” technique where the baby is comforted to sleep with a 
feed and swaddling immediately prior to the investigation [55]. The addition of a pacifier with 
sucrose, and vacuum beanbags has the highest imaging success rates. If an infant fails or is 
likely to fail feed and wrap they can be sedated with chloral hydrate for the scan [56]. Neonates 
who are ventilated should have opioid infusions as required to facilitate immobilisation for the 
MRI scan.  

8.1.2 Prolonged Pain or Distress 
Persistent pain in the newborn is less common than acute and does not elicit standardised 
responses, so clear definitions of chronic pain have not been elucidated [9]. Clinicians easily 
identify causes of persistent and chronic pain but very few NICU babies receive daily assessment 
for chronic pain [9].  

8.1.2.1 Mechanical Ventilation 
Systematic review by Bellu et al. 2008 found 13 trials including 1505 infants and showed that 
ventilated infants given opioids had reduced PIPP scores, longer duration to full enteral feeding 
and no difference in mortality, duration of ventilation, hypotension and neurodevelopmental 
outcomes [43]. The conclusion was that opioids should be used selectively for mechanically 
ventilated neonates, but if required were safer than midazolam [43].  
Ventilated neonates should have stress minimised by reducing noxious stimuli, provision of 
containment, parental presence and sweet solutions such as sucrose or breast milk, however this 
is insufficient to reduce pain scores from suction (very low quality of evidence) [53]. Intermittent 

https://www.slhd.nsw.gov.au/RPA/neonatal%5Ccontent/pdf/Medications_Neomed/Chloral_Hydrate_Neomed.pdf
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opioid boluses are recommended for infants requiring a short duration of ventilation, on the basis 
of pain scores and before invasive procedures (moderate quality of evidence) in order to reduce 
cumulative dose [53]. For infants requiring longer ventilation, continuous opioid infusion with 
boluses to maintain sedation and analgesia is recommended (moderate quality of evidence) [53].  
Fentanyl is preferred under 27 weeks, if there is a risk of hypotension (moderate quality of 
evidence), or in the presence of renal failure. Fentanyl has less histamine effects so may be 
preferable when opiates are needed for infants with chronic lung disease [57]. Fentanyl also 
reduces pulmonary vascular resistance so may be preferable in babies with persistent pulmonary 
hypertension [57]. Morphine should be used if there is a risk of raised intra-abdominal pressure 
(low quality) [53]. Opioids may need to be rotated if tolerance develops at the maximum 
recommended dose (very low quality of evidence) [53].  
In babies where further sedation is required due to severe respiratory failure and a need for 
higher levels of respiratory support, neuromuscular paralysis should be considered [57]. Attempts 
should be made to correct ventilator and patient issues that contribute to distress before 
increasing analgesia or sedation.   

8.1.2.1 Therapeutic Hypothermia for Hypoxic Ischemic Encephalopathy 
Pain and stress can be difficult to assess in encephalopathic infants and their occurrence during 
therapeutic hypothermia may decrease the effectiveness of cooling [58]. Hepatic metabolism 
may be reduced with cooling and can lead to accumulation of sedative medications [58]. Low 
dose opiate infusions should be utilised in babies being cooled, with close monitoring of 
respiratory function in babies who are not ventilated. A heart rate consistently above 110 beats 
per minute during hypothermia suggests inadequate analgesia or sedation [58].   

8.1.2.2 Intercostal Catheter  
Chest drains are known to be moderately painful in adults whilst they remain in situ, so pain 
should be assessed and analgesia considered for neonates with chest drains in place [59]. 
Smaller catheters may be less painful in adults, so utilising the smallest possible catheter for the 
indication may be important [60]. Removal of intercostal catheters is known to be painful and 
further analgesia should be provided during that procedure [61]. There is no evidence in 
neonates for the best maintenance analgesia to use with a chest drain in situ so we recommend 
using non-pharmacological methods with sucrose and/or intermittent opioid boluses if required 
based on pain scores.  

8.1.2.3 Birth trauma – fracture  
90% of fractures incurred at delivery are of the clavicle [62], with femoral and humeral fractures 
also occurring as the result of traumatic delivery. Newborns generally form callus within 7-10 
days and fractures usually have an excellent prognosis [62]. Supportive management allowing a 
position of comfort, usually with the arm close to the body in a singlet sling should be employed 
for clavicle fractures [62]. Long bone fractures may be stabilised with splints to assist with 
analgesia. Pain scores should be monitored, non-pharmacological methods of analgesia 
employed and analgesia escalated if required.   

8.1.2.4 Birth trauma – subgaleal haemorrhage 
Babies with subgaleal haemorrhage following instrumental birth may have symptoms and signs 
of pain. There is no evidence for routine use of analgesia in these infants, however it would be 
appropriate to use sucrose as required in addition to standard non-pharmacological methods of 
pain control. In particular paracetamol was not found to be effective for pain associated with 
ventouse or forceps extraction in systematic review by Ohlsson and Shah [41], and was found to 
increase pain scores in response to heel prick 2-3 days later.  
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8.1.2.5 Inflammation 
Inflammatory conditions such as necrotizing enterocolitis [24], meningitis and thrombophlebitis 
cause pain. Babies with these conditions should be routinely monitored with pain assessment 
tools and opioid analgesia provided as required. Fentanyl has less histamine and gastrointestinal 
motility side effects so may be preferred in babies with necrotizing enterocolitis [57]. 

8.1.2.6 Skin burns  
Chlorhexidine and other skin cleaning products can cause burns if left in contact with preterm 
neonatal skin. Burns and other wounds should have adhesive dressings that minimise skin 
stripping in order to reduce pain through covering the wound, but also minimise further injury and 
pain with dressing removal [63]. Wound care should be provided by two providers, allowing one 
to concentrate on comfort measures for the infant, including non-pharmacological methods, 
sucrose and pre-emptive analgesia as indicated [63].  
 

8.1.6 Painful procedures NOT performed at RPA 

8.1.6.1 Circumcision 
The Paediatric and Child Health Division of The Royal Australasian College of Physicians does 
not recommend routine circumcision in Australia but states that parental choice should be 
respected and if it is to be performed should be done so in a safe, child-friendly environment with 
appropriate analgesia [64]. There is level 1 evidence to suggest that this procedure should be 
performed with either dorsal penile nerve block or caudal block or general anaesthesia [64].   

8.1.6.2 Frenotomy   
Systematic review of 5 trials including 302 infants by O’Shea et al in 2017 found no consistent 
improvement in breastfeeding following frenotomy [65]. The procedure is often performed without 
analgesia but should be considered to be painful.  
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9. Abbreviations  

CRIES Crying, Requires oxygen, Increased vital signs, Expression, 
Sleeplessness 

EMLA Eutectic Mixture of Local Anaesthetics (brand name for Lignocaine 
2.5% & Prilocaine 2.5% mixture) 

PICC Peripherally Inserted Central Catheter  

 UVC Umbilical Venous Catheter 

UAC Umbilical Arterial Catheter  

IM  Intramuscular 

OGT/NGT Orogastric or Nasogastric tube  

IDC Indwelling catheter 

EPINIST Minimally invasive surfactant  

10.  Consultation 
Neonatal Consultants and Fellows 

Nursing Staff Representatives from Newborn Care 
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 12.1 National Safety and Quality Health Service (NSQHS) Standards, 2nd Edition 

Standard 1, Clinical Governance Standard 

 Standard 4, Medication Safety Standard 

Standard 5, Comprehensive Care Standard 
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Standard 6, Communicating for Safety Standard 

Standard 8, Recognising and Responding to Acute Deterioration Standard 
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