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Pain Management in Critical Care: A Multidisciplinary 
Approach to Managing Acute and Chronic Pain in ICU Patients 
Abstract:	Pain	management	 in	 the	 ICU	 is	 a	 critical	 aspect	 of	 patient	 care,	 addressing	 both	 acute	 and	
chronic	 pain	 through	 a	multidisciplinary	 approach.	 Effective	management	 enhances	 recovery,	 reduces	
complications,	 and	 improves	 long-term	 outcomes.	 ICU	 pain	 can	 arise	 from	 various	 sources,	 including	
surgeries,	 procedures,	 and	 chronic	 conditions.	 Key	 strategies	 include	 the	 use	 of	multimodal	 analgesia,	
opioid-sparing	 techniques,	 and	 non-pharmacological	 interventions	 like	 physical	 therapy	 and	 cognitive-
behavioral	therapy.	Emerging	trends,	such	as	personalized	pain	management	and	AI	integration,	aim	to	
further	refine	pain	control	and	improve	patient	outcomes.	
	
Keywords:ICU	pain	management,	Multimodal	analgesia,	Chronic	pain,	Opioid-sparing,	Multidisciplinary	
approach. 
 

INTRODUCTION	
Pain	is	a	prevalent	and	significant	issue	in	the	intensive	care	unit	(ICU),	affecting	patients	who	experience	
both	acute	and	chronic	conditions.	Managing	pain	in	critically	ill	patients	is	complex,	requiring	a	thorough	
understanding	 of	 the	 patient’s	 condition,	 a	 multidisciplinary	 approach,	 and	 the	 implementation	 of	
evidence-based	practices.	Pain,	if	inadequately	managed,	can	lead	to	poor	outcomes,	including	increased	
stress	 response,	 delayed	 recovery,	 and	 long-term	psychological	 sequelae	 such	 as	 post-traumatic	 stress	
disorder	(PTSD).[1-5]	
	

Effective	pain	management	 in	the	ICU	is	not	 just	about	providing	comfort;	 it	also	plays	a	crucial	role	 in	
improving	 physiological	 recovery,	 facilitating	 rehabilitation,	 and	 ensuring	 a	 better	 quality	 of	 life	 post-
discharge.	This	article	explores	the	current	trends,	challenges,	and	strategies	for	managing	both	acute	and	
chronic	pain	in	critically	ill	patients,	emphasizing	the	importance	of	a	multidisciplinary	approach.	
 

The	Prevalence	of	Pain	in	ICU	Patients	[5-8]	
Current	Statistics	and	Scope	of	the	Problem	
Pain	is	a	common	experience	for	ICU	patients,	with	studies	suggesting	that	30%	to	50%	of	patients	report	
significant	pain	during	their	ICU	stay.	This	figure	rises	even	higher	among	post-surgical	patients,	trauma	
patients,	 and	 those	 requiring	 invasive	 procedures.	 Despite	 advancements	 in	 pain	 management	
techniques,	undertreated	pain	remains	a	concern	in	many	critical	care	settings.	
	
Patients	often	experience	pain	from	various	sources,	including	surgical	incisions,	mechanical	ventilation,	
invasive	procedures	(e.g.,	catheter	 insertions),	and	underlying	diseases.	Furthermore,	pain	 in	the	ICU	is	
not	 limited	 to	 acute,	 short-term	 episodes.	Many	 patients	 develop	 chronic	 pain	 conditions,	 particularly	
those	 with	 prolonged	 ICU	 stays	 or	 complex	 illnesses.	 Chronic	 pain	 can	 persist	 long	 after	 discharge,	
complicating	rehabilitation	and	overall	recovery.	
	
	
	
	

https://medletter.in/
mailto:dramitsachdeva2410@gmail.com
mailto:nasim@iarcon.org


 
Pain Management in Critical Care: A Multidisciplinary 
Approach to Managing Acute and Chronic Pain in ICU Patients 

 126 

Types	of	Pain	in	ICU	Patients	
ICU	patients	commonly	experience	both	acute	and	chronic	pain.	Acute	pain	typically	arises	from	injury,	
surgery,	or	 invasive	medical	 interventions,	while	chronic	pain	may	develop	as	a	result	of	 long-standing	
health	conditions	or	as	a	complication	of	prolonged	ICU	stays.	

1. Acute	Pain:	Acute	pain	in	the	ICU	is	often	related	to	trauma,	surgery,	or	medical	procedures	such	
as	 intubation,	 suctioning,	 or	 central	 line	 insertion.	 This	 pain	 is	 typically	 severe	 but	 of	 short	
duration	and	can	be	managed	with	appropriate	analgesia.	

2. Chronic	Pain:	Some	ICU	patients	develop	chronic	pain	syndromes	as	a	result	of	their	underlying	
medical	conditions	(e.g.,	cancer,	pancreatitis)	or	due	to	complications	such	as	nerve	damage	or	
muscle	 atrophy.	 Chronic	 pain	 is	 challenging	 to	 manage	 and	 often	 requires	 long-term,	
multidisciplinary	intervention.	

Procedural	 Pain:	 Routine	 procedures	 in	 the	 ICU,	 such	 as	 catheter	 insertions,	 wound	 care,	 and	 blood	
draws,	 can	 cause	 significant	discomfort.	These	procedures	often	go	underappreciated	 in	 terms	of	 their	
pain-inducing	potential,	leading	to	inadequate	pain	relief.	
 
Challenges	in	Pain	Management	in	the	ICU	[8-12]	

1.	Difficulty	in	Pain	Assessment	
One	of	the	greatest	challenges	in	ICU	pain	management	is	assessing	pain	in	critically	ill	patients,	especially	
those	who	are	unable	to	communicate	due	to	sedation,	mechanical	ventilation,	or	altered	consciousness.	
Verbal	communication	 is	often	not	possible,	making	 it	difficult	 for	healthcare	providers	 to	evaluate	 the	
intensity	and	quality	of	the	patient’s	pain.	
Traditional	 pain	 scales,	 such	 as	 the	 numeric	 rating	 scale	 (NRS)	 or	 visual	 analog	 scale	 (VAS),	 require	
patient	 participation	 and	 are	 ineffective	 for	 non-verbal	 patients.	 In	 these	 cases,	 behavioral	 pain	
assessment	tools,	such	as	the	Critical-Care	Pain	Observation	Tool	(CPOT)	or	Behavioral	Pain	Scale	(BPS),	
are	used.	These	 tools	 rely	on	observing	 facial	expressions,	muscle	 tension,	and	physiological	 indicators	
like	heart	 rate	and	blood	pressure	 to	estimate	 the	patient’s	pain	 level.	However,	even	with	 these	 tools,	
pain	assessment	remains	an	imprecise	science	in	critically	ill	patients.	
	
2.	Opioid	Use	and	the	Risk	of	Over-Sedation	
Opioids	are	 commonly	used	 for	pain	management	 in	 ICU	patients	due	 to	 their	potent	analgesic	effects.	
However,	 opioid	 use	 in	 critically	 ill	 patients	 carries	 significant	 risks,	 including	 respiratory	 depression,	
over-sedation,	 ileus,	 and	 increased	 risk	 of	 delirium.	 Additionally,	 prolonged	 opioid	 use	 can	 lead	 to	
tolerance	and	dependence,	complicating	post-ICU	recovery.	
Balancing	effective	pain	relief	with	the	risks	of	opioid-related	side	effects	 is	a	constant	challenge	in	ICU	
pain	management.	 The	 risk	 of	 respiratory	 depression	 is	 particularly	 concerning	 in	 ventilated	 patients,	
where	 opioids	 can	 exacerbate	 the	 need	 for	 prolonged	mechanical	 ventilation.	 As	 a	 result,	 there	 is	 an	
increasing	 emphasis	 on	 multimodal	 analgesia,	 which	 involves	 using	 a	 combination	 of	 drugs	 and	
techniques	to	reduce	opioid	reliance.	
	
3.	Delirium	and	Pain	Management	
Delirium	is	a	common	complication	in	ICU	patients,	particularly	those	receiving	sedatives	and	analgesics.	
Pain	 and	 delirium	 are	 closely	 related;	 untreated	 pain	 can	 increase	 the	 risk	 of	 delirium,	while	 sedative	
medications	 used	 to	 control	 pain	 may	 contribute	 to	 its	 development.	 Delirium	 complicates	 pain	
management	by	making	it	difficult	to	distinguish	between	agitation	due	to	pain	and	agitation	caused	by	
the	delirium	itself.	
	
The	 development	 of	 delirium	 in	 ICU	 patients	 has	 long-term	 implications,	 including	 prolonged	 hospital	
stays,	increased	mortality,	and	cognitive	decline.	Therefore,	preventing	delirium	by	effectively	managing	
pain	while	avoiding	over-sedation	is	essential.	
	
4.	Chronic	Pain	Following	ICU	Discharge	
Many	ICU	survivors	suffer	from	chronic	pain	long	after	their	discharge,	a	phenomenon	that	is	part	of	the	
broader	 post-intensive	 care	 syndrome	 (PICS).	 This	 chronic	 pain	 may	 be	 related	 to	 prolonged	
immobilization,	 surgical	 interventions,	or	nerve	damage	 incurred	during	 the	 ICU	stay.	 It	often	 requires	
long-term	management,	with	a	focus	on	both	pharmacological	and	non-pharmacological	strategies.	
Chronic	 pain	 negatively	 affects	 the	 patient’s	 quality	 of	 life,	 impairing	 their	 ability	 to	 engage	 in	
rehabilitation	and	return	to	daily	activities.	This	necessitates	ongoing	follow-up	care	and	the	involvement	
of	multidisciplinary	teams	to	address	the	physical,	psychological,	and	emotional	aspects	of	chronic	pain	in	
ICU	survivors.	
 
A	Multidisciplinary	Approach	to	Pain	Management	[12-16]	
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Managing	 pain	 in	 ICU	 patients	 requires	 a	 multidisciplinary	 approach	 involving	 physicians,	 nurses,	
pharmacists,	 physical	 therapists,	 and	 psychologists.	 This	 team-based	 strategy	 ensures	 that	 pain	
management	is	individualized,	comprehensive,	and	responsive	to	the	changing	needs	of	the	patient.	
	
1.	Pharmacological	Interventions	
Pharmacological	 management	 of	 pain	 in	 the	 ICU	 often	 begins	 with	 opioids	 but	 increasingly	 relies	 on	
multimodal	 analgesia	 to	 minimize	 opioid-related	 complications.	 The	 goal	 is	 to	 provide	 adequate	 pain	
relief	while	avoiding	over-sedation,	respiratory	depression,	and	delirium.	
	
Opioids	
Opioids	 remain	 the	 cornerstone	 of	 acute	 pain	 management	 in	 critically	 ill	 patients.	 Drugs	 such	 as	
morphine,	 fentanyl,	 and	 hydromorphone	 are	 frequently	 used	 due	 to	 their	 rapid	 onset	 and	 potent	
analgesic	 effects.	 However,	 given	 the	 risks	 associated	 with	 opioid	 use,	 careful	 titration,	 continuous	
monitoring,	and	frequent	reassessment	are	necessary.	
	
Non-Opioid	Analgesics	
Non-opioid	analgesics,	including	acetaminophen	and	nonsteroidal	anti-inflammatory	drugs	(NSAIDs),	can	
be	used	as	part	of	a	multimodal	analgesic	strategy	to	reduce	opioid	requirements.	Acetaminophen	is	often	
used	 as	 an	 adjunct	 to	 opioids	 for	 mild	 to	 moderate	 pain,	 while	 NSAIDs	 can	 be	 useful	 for	 managing	
inflammatory	pain,	though	they	must	be	used	cautiously	due	to	their	potential	side	effects,	including	renal	
impairment	and	gastrointestinal	bleeding.	
	
Adjunctive	Agents	
Adjunctive	medications,	such	as	gabapentinoids	(gabapentin,	pregabalin),	ketamine,	and	local	anesthetics,	
are	 increasingly	 used	 to	 manage	 pain	 in	 ICU	 patients.	 Gabapentinoids	 are	 particularly	 effective	 for	
neuropathic	 pain	 and	 can	 help	 reduce	 opioid	 consumption.	 Ketamine,	 a	 dissociative	 anesthetic	 with	
analgesic	properties,	 is	useful	 for	managing	pain	 in	patients	with	opioid	tolerance	or	 in	those	at	risk	of	
opioid-induced	 side	 effects.	 Ketamine’s	 NMDA	 receptor	 antagonist	 properties	 make	 it	 effective	 for	
preventing	central	sensitization	and	chronic	pain	development.	
	
Regional	Anesthesia	and	Nerve	Blocks	
Regional	anesthesia,	including	peripheral	nerve	blocks	and	epidural	analgesia,	can	be	highly	effective	for	
managing	 post-surgical	 pain	 and	 trauma-related	 pain.	 By	 blocking	 specific	 nerves,	 these	 techniques	
provide	 targeted	pain	 relief	while	 reducing	 the	need	 for	 systemic	opioids.	 In	 certain	 surgeries,	 such	as	
thoracic	or	 abdominal	procedures,	 epidural	 analgesia	has	been	 shown	 to	 improve	pain	 control,	 reduce	
pulmonary	complications,	and	enhance	recovery.	
	
2.	Non-Pharmacological	Interventions	
In	 addition	 to	 pharmacological	 treatments,	 non-pharmacological	 interventions	 play	 a	 critical	 role	 in	
managing	 pain	 in	 ICU	 patients.	 These	 strategies	 help	 reduce	 reliance	 on	medications,	 promote	 patient	
comfort,	and	facilitate	overall	recovery.	
	
Physical	Therapy	and	Mobilization	
Early	mobilization	and	physical	therapy	are	key	components	of	pain	management	in	critically	ill	patients.	
Prolonged	 immobility	contributes	 to	muscle	atrophy,	 joint	stiffness,	and	chronic	pain.	Physical	 therapy,	
even	passive	range-of-motion	exercises,	can	prevent	these	complications	and	improve	overall	outcomes.	
For	patients	with	chronic	pain	conditions,	physical	therapy	focuses	on	restoring	function	and	improving	
mobility.	Techniques	such	as	stretching,	massage,	and	heat/cold	 therapy	can	also	provide	symptomatic	
relief	from	pain.	
	
Cognitive-Behavioral	Interventions	
Psychological	 interventions	 are	 important	 for	 managing	 both	 acute	 and	 chronic	 pain,	 particularly	 in	
patients	who	experience	anxiety,	depression,	or	PTSD	as	a	result	of	their	ICU	stay.	Cognitive-behavioral	
therapy	 (CBT)	 is	 an	 evidence-based	 approach	 that	 helps	 patients	 develop	 coping	 strategies	 to	manage	
pain,	reduce	stress,	and	alleviate	the	emotional	burden	of	their	illness.	
CBT	can	be	particularly	useful	for	patients	with	chronic	pain	conditions,	as	it	addresses	the	psychological	
aspects	 of	 pain	 perception	 and	 helps	 patients	 reframe	negative	 thought	 patterns	 that	 exacerbate	 their	
pain	experience.	
	
Relaxation	and	Mindfulness	Techniques	
Relaxation	 techniques,	 such	 as	 deep	 breathing,	 guided	 imagery,	 and	 mindfulness	 meditation,	 can	 be	
effective	 adjuncts	 to	 pain	management	 in	 the	 ICU.	 These	 techniques	 help	 reduce	 anxiety	 and	 promote	
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relaxation,	 which	 can	 mitigate	 the	 perception	 of	 pain.	 Mindfulness-based	 interventions,	 in	 particular,	
have	been	shown	to	improve	pain	tolerance	and	enhance	overall	well-being	in	patients	with	chronic	pain.	
	
3.	The	Role	of	Nursing	in	Pain	Management	
Nurses	 play	 a	 central	 role	 in	 pain	 management	 in	 the	 ICU,	 as	 they	 are	 responsible	 for	 the	 ongoing	
assessment,	administration	of	analgesics,	and	monitoring	of	patient	responses	to	treatment.	Nurses	are	
often	 the	 first	 to	 recognize	 signs	 of	 pain,	 particularly	 in	 non-verbal	 or	 sedated	 patients,	 and	 are	
instrumental	in	ensuring	that	pain	management	protocols	are	followed.	
In	 addition	 to	 administering	 medications,	 nurses	 provide	 comfort	 measures	 such	 as	 repositioning,	
applying	heat/cold	therapy,	and	assisting	with	physical	therapy	exercises.	Their	role	in	educating	patients	
and	 families	 about	 pain	 management	 strategies	 is	 also	 critical	 to	 ensuring	 continuity	 of	 care	 post-
discharge.	
	
4.	Multidisciplinary	Pain	Rounds	
To	 ensure	 that	 pain	 management	 is	 comprehensive	 and	 individualized,	 many	 ICUs	 implement	
multidisciplinary	 pain	 rounds.	 These	 rounds	 bring	 together	 physicians,	 nurses,	 pharmacists,	 physical	
therapists,	and	psychologists	to	discuss	each	patient’s	pain	management	plan,	review	progress,	and	make	
necessary	 adjustments.	Multidisciplinary	 rounds	 foster	 collaboration	and	ensure	 that	 all	 aspects	of	 the	
patient’s	care—physical,	emotional,	and	psychological—are	addressed.	
	

Emerging Trends in Pain Management in Critical Care [15-18]	
1.	Personalized	Pain	Management	
Personalized	or	precision	pain	management	 is	an	emerging	trend	 in	critical	care	that	 involves	tailoring	
pain	 management	 strategies	 to	 the	 individual	 patient’s	 genetics,	 pain	 threshold,	 and	 response	 to	
analgesics.	 Advances	 in	 pharmacogenomics,	 the	 study	 of	 how	 genes	 affect	 an	 individual’s	 response	 to	
drugs,	are	helping	clinicians	predict	which	patients	may	be	more	likely	to	experience	opioid	side	effects	
or	develop	tolerance.	This	approach	allows	for	more	targeted	and	effective	pain	management,	reducing	
the	risk	of	complications.	
	
2.	Pain	Management	for	Post-Intensive	Care	Syndrome	(PICS)	
Post-intensive	care	syndrome	(PICS)	refers	to	the	physical,	cognitive,	and	psychological	impairments	that	
ICU	survivors	often	experience.	Chronic	pain	is	a	common	component	of	PICS,	and	addressing	this	pain	
requires	a	comprehensive,	 long-term	approach.	Multidisciplinary	teams	are	increasingly	involved	in	the	
post-ICU	follow-up	care	of	patients,	providing	ongoing	pain	management	support,	physical	rehabilitation,	
and	psychological	counseling	to	address	the	complex	needs	of	PICS	patients.	
	
3.	Integration	of	Artificial	Intelligence	(AI)	in	Pain	Assessment	
The	integration	of	artificial	intelligence	(AI)	and	machine	learning	into	ICU	settings	is	transforming	how	
pain	is	assessed	and	managed.	AI-powered	algorithms	are	being	developed	to	analyze	facial	expressions,	
physiological	 parameters,	 and	 behavioral	 cues	 to	 provide	 more	 accurate	 assessments	 of	 pain	 in	 non-
verbal	patients.	These	tools	have	the	potential	to	improve	pain	management	by	enabling	earlier	and	more	
precise	intervention.	
	
4.	Non-Opioid	Analgesics	and	Novel	Therapeutics	
There	 is	growing	 interest	 in	developing	and	utilizing	non-opioid	analgesics	 in	 the	 ICU	 to	reduce	opioid	
reliance.	 Medications	 such	 as	 dexmedetomidine,	 lidocaine,	 and	 ketamine	 are	 being	 explored	 for	 their	
analgesic	 properties,	 particularly	 in	 patients	with	 chronic	 pain	 or	 those	 at	 risk	 of	 opioid	 dependence.	
Research	 into	 new	 analgesic	 agents	 that	 target	 specific	 pain	 pathways	 is	 ongoing,	 with	 the	 aim	 of	
providing	effective	pain	relief	without	the	risk	of	sedation	or	respiratory	depression.	
 
CONCLUSION	

Pain	management	 in	 the	 ICU	 is	 a	 complex	 and	multifaceted	 challenge	 that	 requires	 a	multidisciplinary	
approach.	Effective	pain	control	not	only	improves	patient	comfort	but	also	facilitates	recovery,	reduces	
complications,	 and	 enhances	 long-term	 outcomes.	 A	 combination	 of	 pharmacological	 and	 non-
pharmacological	 interventions,	 including	 multimodal	 analgesia,	 physical	 therapy,	 and	 cognitive-
behavioral	strategies,	is	essential	for	managing	both	acute	and	chronic	pain	in	critically	ill	patients.	
The	future	of	pain	management	in	critical	care	will	likely	see	greater	personalization	of	treatment	plans,	
the	 use	 of	 AI	 to	 improve	 pain	 assessment,	 and	 the	 development	 of	 novel,	 non-opioid	 analgesics.	 By	
adopting	a	 comprehensive,	patient-centered	approach	 to	pain	management,	 ICU	 teams	can	ensure	 that	
patients	receive	the	best	possible	care	during	their	stay	and	beyond.	
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