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Current pain management practices 
for preterm infants with necrotizing 
enterocolitis: a European survey. 
Judith Ten Barge et al (Ped Research, 🇪🇺 ) 

Background: 
• NEC is bad 
• the excessive inflammation and ischemia in the intestine 

cause severe visceral pain. 
• Optimal pain treatment in patients with NEC is not only needed 

to protect against the burden of pain, but also to promote 
recovery and outcome. 

• In the Netherlands, acetaminophen and opioids such as 
morphine and fentanyl are most commonly used for treating 
pain in patients with NEC.  

• A retrospective study has shown that despite analgesic 
therapy during NEC, most patients still experienced episodes 
of pain and a quarter of patients experienced persisting 
periods of pain, with a median duration of 7 h. 

• "To our knowledge, international guidelines for pain 
management for patients with NEC have not been developed 
yet.” 

Questions: 
this study aims to describe current pain management practices 
for patients with NEC in European NICUs, including pain 
assessment and (non-)pharmacological therapy, with the 
ultimate goal to develop European consensus guidelines for 
pain management in patients with NEC. 

Study Design: 
A cross-sectional study was conducted to assess pain 
management practices (i.e., pain assessment and analgesic 
therapy) across European NICUs via a web-based survey 

The final version of the survey included 39 questions about NICU 
demographics, protocols for analgesic therapy, pain 
assessment, nonpharmacological interventions, use of 
intravenous analgesics, dosing regimen, and the respondent’s 
expert opinion on current pain management in his/her NICU. 

Results: 
A total number of 306 responses were submitted, of which 288 
originated from European NICUs and 18 from non-European 
NICUs. 

Sixty-three percent of NICU representatives characterized the 
level of care provided by their NICU as level IV. The median 
number of annual neonatal admissions to the NICU was 400 
(IQR 250–600), including a median number of 65 (IQR 39–120) 
VLBW admissions. Over half of the NICUs treated 1–10 patients 
with NEC yearly and approximately a third treated more than 10 
patients with NEC yearly. 

NICU representatives from 36 out of 44 European countries 
(82%) responded to the survey 

Protocols for pain management  
Out of the 259 unique European NICUs, 158 NICUs (61%) had a 
written protocol for analgesic therapy in neonates. In 64% of 

these NICUs, this protocol included clear definitions for starting, 
stopping, and adjusting analgesics. Only 7% of NICUs with a 
protocol for analgesic therapy (4% of all responding NICUs) had 
a specific NEC pain management protocol. The level of 
adherence to the protocol, as rated by the respondent, was very 
high in 25% of NICUs, high in 43%, intermediate in 27%, and low 
in 5%. 

Pain assessment  
Seventy-three percent of NICUs assessed pain levels in patients 
with NEC. 
The most commonly used pain measurement instruments were 
the COMFORTneo score (38% of NICUs assessing pain), Échelle 
de la Douleur Inconfort Nouveau-Né (EDIN) (22%), Neonatal 
Infant Pain Scale (NIPS) (21%), Neonatal Pain, Agitation and 
Sedation Scale (N-PASS) (18%), and Premature Infant Pain 
Profile (PIPP) (18%). 
The pain assessors included nurses in 96% of NICUs, physicians 
in 31%, and parents in 5.3%. The number of pain assessments 
per day was 1–2 in 6.9% of NICUs, 3–4 in 42%, 5–6 in 22%, >6 in 
25%, and/or on indication in 9.0%. 

Pain management practices  
Non-pharmacological interventions, sucrose, intravenous 
analgesics, and epidural analgesics were used in 58%, 39%, 
92%, and 2% of NICUs treating patients with NEC, respectively. 

Non-pharmacological. In addition to sucrose, the following 
nonpharmacological interventions were most commonly 
reported: containment (e.g., facilitated tucking, swaddling) in 
35% of NICUs, touch (e.g., holding, kangaroo care) in 18%, non-
nutritive sucking in 18%, positioning in 9%, and parental 
involvement in 5%. 

Pharmacological. Out of the 225 NICUs using intravenous 
analgesics for patients with NEC, 53 NICUs (24%) initiated 
analgesic therapy pre-emptively. In 44% of NICUs, analgesic 
therapy was different for ventilated versus spontaneously 
breathing patients with NEC. 

The most commonly used analgosedatives for initial analgesic 
therapy were acetaminophen (70% of NICUs using intravenous 
analgesics), fentanyl (56%), morphine (49%), midazolam (25%), 
sufentanil (11%), and ketamine (6.7%). Acetaminophen, 
fentanyl, and/or morphine were often (38% of NICUs using 
intravenous analgesics) used in combinations of two or three of 
these analgesics. 

As shown in Table 2, acetaminophen was exclusively 
administered intermittently; fentanyl and morphine were mainly 
administered continuously plus intermittently; and midazolam 
and sufentanil were mainly administered continuously. 

In case of pain despite initially started analgesic therapy, 207 
NICUs (92%) intensified analgesic therapy by increasing the 
dose of the current analgosedatives, 120 NICUs (53%) by adding 
another analgosedative, and 51 NICUs (23%) by switching to 
other analgosedatives 

Opinions on pain management in their NICU 
62 NICU representatives (39%) identified pain assessment as a 
target to improve pain management, with 40 of them mentioning 
that better tools for pain assessment are needed (e.g., 
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incorporating physiological parameters) and 12 mentioning that 
pain should be assessed more frequently. (2) Pain protocols: 
Forty-nine NICU representatives (31%) expressed a need for 
more standardization in pain management for patients with NEC 
by establishing protocols/guidelines. Eleven of them remarked 
that these protocols should be specific for NEC, and four 
remarked that they should be evidence-based. (3) Analgesic 
therapy: According to 43 NICU representatives (27%), better 
analgesic therapy was needed to improve pain management for 
patients with NEC. This most commonly entailed using another 
analgesic (n = 25), administering pre-emptive analgesic therapy 
(n = 6), or “more aggressive” analgesic therapy (n = 5). 

Conclusion: 
There is large variability in the use of pain protocols, pain scales 
and analgesic therapies for preterm infants with NEC across 
European NICUs. Data from the current study may provide the 
basis to develop consensus pain management guidelines and 
highlight opportunities to improve pain management for preterm 
infants with NEC. 


