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ABSTRACT	
	
Creating	 a	 critical	 care	monitoring	 system	within	 the	 red	 zone,	 without	 having	 a	
separate	 space	 or	 facility	 to	 be	 called	 a	 temporary	 ICU	 by	 implementing	 close	
hemodynamic	monitoring	parameters	within	the	red	zone	itself	would	be	beneficial	
for	emergency	critical	care	services.	We	had	created	an	emergency	critical	care	chart,	
using	inspiration	from	a	standard	ICU	chart	that	is	used	in	the	Malaysian	ICU	setting.	
A	 standard	 ICU	 chart	 contained	 the	 parameters	 of	 hemodynamics	 such	 as	 blood	
pressure,	heart	rate,	vital	signs,	dextrose	monitoring,	ventilator	settings,	blood	gas	
analysis	measures	and	intravenous	drips	and	vasopressor	or	medications.	A	total	of	
8	 patients	 were	 present	 in	 the	 Red	 zone	 at	 the	 time	 of	 the	 audit.	 Out	 of	 these	 8	
patients,	6	patients	had	critical	care	charts	and	2	patients	did	not	have	critical	care	
charts.	Out	of	the	6	patients,	only	one	was	charted	completely	whereas	the	other	5	
were	 incomplete.	The	 incomplete	charting	of	all	5	patients	 involved	the	ventilator,	
blood	gases,	drip	and	vasopressor	segments.	Our	review	demonstrated	that	a	critical	
care	chart	can	be	useful	in	the	emergency	department	setting	treating	patients	within	
the	red	zone	itself	when	there	is	a	limitation	in	finding	a	facility	or	limitation	of	space,	
staffing	and	sullies	to	create	a	ED-ICU	model.	However	further	initiatives	are	needed	
to	 make	 the	 critical	 care	 chart	 more	 emergency	 friendly,	 reducing	 clutter,	
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incorporating	other	levels	of	staff	completing	the	sections	of	ventilator,	blood	gases	
and	inotropic	support	and	setting	up	of	policies	to	ensure	compliance	to	charting.	
	
	
BACKGROUND	
	
Following	 admission,	 resuscitation	 and	 treatment	 of	 patients	 admitted	 to	 the	 red	
zone	in	emergency	departments,	many	patients	will	be	stranded	while	waiting	for	a	
bed	in	the	ICU	or	acute	wards	of	respective	disciplines1.	
	
The	ED-ICU	model	that	emergency	departments	and	ICUs	are	familiar	with	can	be	a	
challenge	 in	 emergency	 departments	 without	 adequate	 facilities	 such	 as	 space,	
staffing	and	supplies2.		
	
Creating	 a	 critical	 care	monitoring	 system	within	 the	 red	 zone,	 without	 having	 a	
separate	 space	 or	 facility	 to	 be	 called	 a	 temporary	 ICU	 by	 implementing	 close	
hemodynamic	monitoring	parameters	within	the	red	zone	itself	would	be	beneficial	
for	emergency	critical	care	services3.	
	
Using	 inspiration	 from	a	standard	ICU	chart,	a	critical	care	chart	 that	encomprises	
hemodynamic,	 investigative	and	 treatment	parameters	can	help	 to	better	evaluate	
the	 patient's	 hemodynamics	 and	 improve	 critical	 care	 services	 while	 critically	 ill	
patients	were	awaiting	admission	to	the	ICU	or	acute	wards.	
	
	
METHODS	
	
We	had	created	an	emergency	critical	care	chart,	using	inspiration	from	a	standard	
ICU	chart	that	is	used	in	the	Malaysian	ICU	setting.	A	standard	ICU	chart	contained	the	
parameters	of	hemodynamics	such	as	blood	pressure,	heart	rate,	vital	signs,	dextrose	
monitoring,	ventilator	settings,	blood	gas	analysis	measures	and	intravenous	drips	
and	vasopressor	or	medications.	
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This	 chart	 was	 introduced	 to	 the	 paramedics	 via	 messaging	 services	 for	 them	 to	
familiarize	with	this	chart.	Subsequently,	a	Continuous	medical	education	session	was	
arranged	via	a	zoom	meeting,	 in	which	all	paramedics	who	will	be	working	 in	 the	
resuscitation	zones	were	present.	This	chart	was	explained	in	detail	and	ways	to	plot	
the	chart	were	also	introduced.		
	
	
RESULTS	
	
A	 random	audit	was	 carried	out	 one	month	 after	 the	 initiation	of	 the	 critical	 care	
charting	in	the	red	zone	(01/12/2021).	The	objective	of	the	audit	was	to	collect	data	
on	the	compliance	and	usage	of	the	critical	care	chart	in	the	emergency	department,	
whether	the	critical	care	chart	was	being	used	or	not.	For	cases	that	the	critical	care	
chart	was	 used,	was	 the	 information	 complete	 or	 incomplete.	 In	 cases	where	 the	
information	was	incomplete,	sections	of	the	missing	data	were	also	documented.	
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Patient	
information	

Shift	 Location	 Result	 Complete	 Incomplete	 Remarks/Se
ction	 not	
completed	

BED	1		
Name:	LTK	

AM	 Resus	 Non	
Covid	

Done	 Complete	 	 	

Bed	2	
	
*No	patient	
	

	 	 	 	 	 	

Bed	3	
Name:	AA	

AM		 Resus	 Non	
Covid	

Done	 	 Incomplete	 Ventilation	
ABG	
Drip/Vasopr
essor	

Bed	3	
Name:	S	

AM	 Resus	 Non	
Covid	

Done	 	 Incomplete	 Ventilation	
ABG	
Drip/Vasopr
essor	

Bed	4	
Name:	P	

AM	 Resus	 Non	
Covid	

Done	 	 Incomplete	 Ventilation	
ABG	
Drip/Vasopr
essor	

Bed	4	
Name	H	

AM	 Resus	 Non	
Covid	

Not	Done	 	 	 	

Bed	5	
*No	patient	

AM	 Resus	 Non	
Covid	

	 	 	 	

Bed	6	
NN	

AM	 Resus	 Non	
Covid	

Done	 	 Incomplete	 Ventilation	
ABG	
Drip/Vasopr
essor	

Bed	6	
Name:	YC	

AM	 Resus	 Non	
Covid	

Not	done	 	 	 	

	
The	audit	was	done	on	the	1st	of	December	2021,	one	month	after	the	initiation	of	
critical	care	chart	in	the	Red	zones	of	the	emergency	department.	The	results	showed	
that	a	total	of	6	beds	are	available	in	the	red	zone	with	the	capacity	to	expand	to	12	
beds.		
	
	 	



	 Manipal	Alumni	Science	and	Health	Journal	2021;	6(2):	10	

	

	
	

74	

A	total	of	8	patients	were	present	in	the	Red	zone	at	the	time	of	the	audit.	Out	of	these	
8	patients,	6	patients	had	critical	care	charts	and	2	patients	did	not	have	critical	care	
charts.	Out	of	the	6	patients,	only	one	was	charted	completely	whereas	the	other	5	
were	 incomplete.	The	 incomplete	charting	of	all	5	patients	 involved	the	ventilator,	
blood	gases,	drip	and	vasopressor	segments.		
	
	
DISCUSSION	
	
The	emergency	department	focuses	on	delivery	of	resuscitative	care	and	disposition	
of	patients	to	the	primary	team	wards	or	ICU	for	further	and	definitive	care.	However,	
hospital	bed	occupancy	rate	remains	high	not	only	in	Malaysia	but	all	over	the	world	
and	this	has	led	to	a	patient	outflow	obstruction	which	then	leads	to	longer	waiting	
times	of	critically	ill	patients	within	the	Emergency	department4.	
	
The	backlog	of	patients	and	long	waiting	times	for	admission	to	designated	acute	beds	
in	the	wads	and	ICU	has	led	to	many	institutions	adopting	the	ED-ICU	model.	A	facility	
that	can	cater	for	critically	ill	patients	with	an	ICU	setup	and	level	of	care.	Nonetheless	
it	 requires	 a	 separate	 space,	 more	 staffing	 and	 more	 supplies	 of	 critical	 care	
equipments5	
	
A	critical	care	chart	or	an	ICU	chart	is	a	charting	system	used	in	the	ICUs	to	monitor	
patients	vital	signs,	ventilation,	important	resuscitative	investigation	such	as	blood	
gases,	 drips,	 input	 and	 output	 charting	 as	 well	 as	 requirements	 of	 inotropes	 or	
vasopressors.	 It	 helps	 in	 recognising	 patterns	 of	 patients'	 hemodynamics	 and	 an	
overall	 picture	 of	 the	 patient's	 response	 to	 treatment	 which	 leads	 to	 easier	
recognition	of	deterioration	and	response	to	treatment	given.	
	
In	view	of	limited	space,	staffing	and	supplies	to	create	an	ED-ICU	model,	the	idea	to	
come	 up	 with	 critical	 care	 charting	 within	 the	 red	 zones	 of	 the	 Emergency	
departments	 itself	 was	 used	 to	monitor	 and	 chart	 hemodynamic	 parameters	 and	
treatments	given	to	critically	ill	patients	in	the	emergency	department6.		
	
The	results	showed	that	compliance	to	use	the	critical	care	chart	within	the	red	zones	
of	the	emergency	departments	was	good	at	75	percent	of	patients	receiving	critical	
care	 charting.	 This	 could	 be	 due	 to	 the	 awareness	 of	 the	 paramedics	 to	 chart	
important	 findings	 of	 the	 patients	 to	 help	 improve	 care.	 A	 continuous	 medical	
education	that	was	carried	out	before	the	initiation	also	probably	helped	increase	the	
knowledge	or	critical	care	within	the	emergency	departments7.	
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Out	of	the	patients	receiving	the	critical	care	chart,	83	%	of	them	were	incomplete.	
This	could	be	due	to	the	busy	Emergency	department	environments,	and	needing	to	
continuously	attend	and	resuscitate	new	patients	leaving	out	vital	critical	care	chart	
information8.		
	
100	%	 of	 the	 information	 left	 out	were	 of	 the	 ventilation,	 blood	 gases,	 drips	 and	
inotropes	 of	 patients.	 This	 could	 be	 due	 to	 continuous	 changing	 of	 the	 ventilator	
setting,	recurrent	repetitions	of	blood	gases	which	sometimes	can	be	hourly	in	the	
Critically	ill,	and	the	dynamic	and	ever	changing	dose	of	inotropic	adjustments.		
	
	
CONCLUSIONS	
	
Our	review	demonstrated	that	a	critical	care	chart	can	be	useful	 in	 the	emergency	
department	 setting	 treating	 patients	 within	 the	 red	 zone	 itself	 when	 there	 is	 a	
limitation	in	finding	a	facility	or	limitation	of	space,	staffing	and	sullies	to	create	a	ED-
ICU	model.	However	 further	 initiatives	 are	 needed	 to	make	 the	 critical	 care	 chart	
more	 emergency	 friendly,	 reducing	 clutter,	 incorporating	 other	 levels	 of	 staff	
completing	the	sections	of	ventilator,	blood	gases	and	inotropic	support	and	setting	
up	of	policies	to	ensure	compliance	to	charting.	
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