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Introduction
Ventilator‑Associated	 Pneumonia	 (VAP)	
is	 a	 common	 bacterial	 nosocomial	
infection,	 which	 is	 most	 prevalent	 among	
the	 patients	 in	 Medical	 Surgical	 Intensive	
Care	 Units	 (MSICUs).[1]	 Comatose	 patients	
undergoing	 artificial	 ventilation	 are	 at	 high	
risk	 for	 pneumonia	 due	 to	 oral	 plaque	
formation	 and	 the	 fact	 that	 the	 mouth	 is	
open	 for	 a	 long	 time	 period.[2‑5]	 In	 acutely	
ill	 patients,	 especially	 those	 hospitalized	
in	 the	 ICUs,	 normal	 oral	 flora	 significantly	
tends	 to	 contain	 gram‑negative	 bacilli	 and	
Staphylococcus aureus.[6]	 Studies	 have	
shown	that	during	the	first	24	hours	after	 the	
admission	 to	 the	 ICU,	 pathogenic	 bacteria	
colonize	 in	 the	mouth.[3‑7]	When	 critically	 ill	
patients	 are	 intubated,	 normal	 flora	 of	 the	
mouth	 is	 quickly	 converted	 into	 pathogens	
that	 are	 responsible	 for	 VAP.[8]	 It	 has	 been	
found	 that	 the	 number	 of	 organisms	 in	 the	
mouth	 increases	 from	 the	 first	 to	 fourth	 day	
and	remains	high	up	to	the	seventh	day.[9] The 
risk	 of	 nosocomial	 pneumonia	 and	mortality	

Address for correspondence: 
Mr. Korosh Rezaie, 
Department of Nursing, Arak 
University of Medical Sciences, 
Arak, Iran. 
E‑mail: k.rezaei@arakmu.ac.ir

Access this article online

Website: www.ijnmrjournal.net

DOI: 10.4103/ijnmr.IJNMR_92_16
Quick Response Code:

Abstract
Background:	 Providing	 intubated	 patients	 admitted	 to	 the	 intensive	 care	 units	with	 oral	 healthcare	
is	 one	 of	 the	 main	 tasks	 of	 nurses	 in	 order	 to	 prevent	 Ventilator‑Associated	 Pneumonia	 (VAP).	
This	 study	 aimed	 at	 comparing	 the	 effects	 of	 two	 mouthwash	 solutions	 (echinacea	 and	
chlorhexidine)	 on	 the	 oral	 microbial	 flora	 of	 patients	 hospitalized	 in	 the	 intensive	 care	 units.	
Materials and Methods:	 In	 this	clinical	 trial,	70	patients	aged	between18	and	65	years	undergoing	
tracheal	 intubation	through	the	mouth	in	 three	hospitals	 in	Arak,	were	selected	using	simple	random	
sampling	 and	 were	 randomly	 divided	 into	 two	 groups:	 the	 intervention	 group	 and	 the	 control	
group.	 The	 oral	 health	 checklist	 was	 used	 to	 collect	 the	 data	 (before	 and	 after	 the	 intervention).	
The	 samples	 were	 obtained	 from	 the	 orally	 intubated	 patients	 and	 were	 then	 cultured	 in	 selective	
media.	Afterwards,	the	aerobic	microbial	growth	was	investigated	in	all	culture	media.	The	data	were	
analyzed	 using	 SPSS	 software.	 Results:	 The	 microbial	 flora	 in	 the	 echinacea	 group	 significantly	
decreased	 after	 the	 intervention	 (p	 <	 0.0001)	 and	 it	 was	 also	 the	 case	 withmicrobial	 flora	 of	 the	
patients	 in	 the	chlorhexidine	group	(p	<	0.001).	After	4	days,	 the	oral	microbial	flora	of	 the	patients	
in	 the	 intervention	 group	 was	 lower	 than	 that	 of	 the	 patients	 in	 the	 control	 group	 (p	 <	 0.001).	
Conclusions:	 The	 results	 showed	 that	 the	 echinacea	 solution	was	more	 effective	 in	 decreasing	 the	
oral	microbial	flora	of	patients	in	the	intensive	care	unit.	Given	the	benefits	of	the	components	of	the	
herb	Echinacea,	it	can	be	suggested	as	a	viable	alternative	to	chlorhexidine.
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rate	 in	 ventilated	 patients	 is	 higher	 than	 that	
in	 other	 patients.[4,10,11] These infections also 
impose	economic	costs	and	increase	length	of	
stay	 in	 the	 hospital.	 To	 avoid	 this	 infection,	
using	 anti‑bacterial	mouthwash	 solutions	 has	
been	 recommended	 as	 the	 most	 important	
strategy	for	preventing	VAP.

One	 of	 the	 compounds	 that	 has	 been	
recently	 proposed	 as	 a	 mouthwash	 is	
Echinacea	 extract.	 In	 the	 US,	 echinacea	
is	 commonly	 marketed	 alone	 or	 in	
combination	with	 other	 herbs	 to	 strengthen	
the	 immune	 system	 and	 in	 turn	 to	 prevent	
or	 treat	 colds.[12]	 Although	 the	 mechanism	
by	 which	 this	 plant	 exerts	 its	 effects	 is	
not	 exactly	 clear,	 a	 significant	 increase	 in	
phagocytic	 activity	 was	 observed	 when	
using	 echinacea.[13,14]	 Chemical	 components	
of	 echinacea	 species	 include	 lipophilic	
ones	 (i.e.,	 alkamides	 and	 polyacetylenes),	
water‑soluble	 polysaccharides,	 caffeic	
acid	 derivatives	 (i.e.,	 echinacoside,	
chicoric	 acid,	 and	 coffeic	 acid),	 and	
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flavonoids.[14]	Echinacea’s	polysaccharides	have	the	property	
of	 stimulating	 the	 immune	 system	 and	 its	 polyacetylenes	
have	 anti‑inflammatory	 effects.[15]	 Echinacea	 components	
increase	 the	 number	 of	 white	 blood	 cells	 in	 circulation,	
activate	 T	 lymphocytes,	 enhancephagocytosis,	 stimulate	
production	 of	 cytokines	 (interferon,	 tumor	 necrosis	 factor,	
interleukin‑1,	and	 interleukin‑6),	 inhibit	hyaluronidase,	and	
stimulate	 the	adrenal	cortex	and	 the	alternative	pathway	of	
the	 complement	 system.[7,12,13,16]	 The	 German	 Commission	
E	 (translated	 by	 the	 American	 Botanical	 Society)	 has	
approved	 the	 oral	 use	 of	 Echinacea purpurea	 (i.e.,	 the	
above‑ground	 parts)	 for	 colds,	 respiratory	 tract	 infections,	
and	 urinary	 tract	 infections,	 and	 its	 topical	 use	 for	 poorly	
healing	 wounds.[17]	 Among	 available	 mouthwashes,	
chlorhexidine	 has	 been	 shown	 to	 be	 highly	 effective	 in	
reducing	 dental	 plaques	 and	 pathogenic	 microorganisms	
including	streptococcus	mutans.	Nowadays,	in	most	studies	
on	mouthwashes,	chlorhexidine	is	used	as	a	positive	control	
to	 the	 aim	 of	 comparing	 the	 efficacy	 of	 other	 products,	 as	
it	 is	 believed	 that	 chlorhexidine	 is	 a	 gold	 standard.[18‑20] 
However,	 the	 incidence	of	 side	 effects	 such	 as	 undesirable	
tooth	 discoloration,	 unpleasant	 taste,	 dryness,	 and	
burning	 sensation	 in	 the	 mouth	 discourages	 patients	 to	
use	 this	 mouthwash.[21‑23]	 Given	 the	 advantages	 of	 herbal	
compounds	 and	 their	 fewer	 side	 effects	 compared	 to	 their	
chemical	 counterparts	 and	 at	 the	 same	 time	 considering	
the	 fact	 that	 the	 effect	 of	 this	 drug	 has	 not	 been	 evaluated	
on	 the	 patients	 undergoing	 tracheal	 intubation,	 the	 present	
study	was	 conducted	 to	 compare	 the	 efficacy	 of	 echinacea	
and	 that	of	chlorhexidine	on	 the	oral	microbial	flora	of	 the	
patients	undergoing	tracheal	intubation.

Materials and Methods
This	 study	 was	 a	 double‑blind,	 randomized,	 clinical	 trial	
comparing	 the	 efficacy	 of	 two	 mouthwash	 solutions	
(echinacea	 and	 chlorhexidine)	 on	 the	 oral	 microbial	
flora	 of	 the	 intubated	 patients	 admitted	 to	 the	 ICUs.	 It	
was	 registered	 in	 the	 Iranian	 Registry	 of	 Clinical	 Trial	
(IRCT2012092610942N1).	 In	 this	 study,	 70	 intubated	
patients	 admitted	 to	 the	 intensive	 care	 units	 from	April	 to	
October	 2014	 in	 three	 hospitals	 in	Arak,	 Iran	 (Vali‑e‑Asr,	
Amir‑al‑Momenin,	 and	 Ghods)	 were	 selected	 through	
purposive	 sampling	 and	 then	 were	 randomly	 divided	 into	
two	groups:	the	intervention	group	(n	=	35)	and	the	control	
group (n	 =	 35).	 According	 to	 the	 data	 from	 previous	
studies,	 considering	P1	=	5%,	P0	=	25%,	 1‑α	 =	 95%,	 and	
Power	 =	 80%,	 the	 sample	 size	 for	 the	 present	 study	 was	
calculated	as	35	patients	in	each	group.[3,9]

Care	 in	 the	 form	 of	 using	 mouthwash	 was	 provided	 using	
echinacea	mouthwash	0.01%[24]	in	the	intervention	group	and	
chlorhexidine	 0.2%	 in	 the	 control	 group	 as	 15	 ml	 twice	 a	
day	for	each	group.	Method,	 timing,	and	frequency	of	using	
mouthwash	 were	 the	 same	 for	 both	 groups.	 Also,	 rinsing	
with	normal	 saline	and	 suctioning	secretions	was	performed	
every	 2–3	 hours	 for	 both	 groups	 of	 patients.	 This	 was	 the	

routine	care	provided	 to	 the	patients	 in	 the	 ICU.	Due	 to	 the	
existence	 of	 different	 wards	 and	 large	 number	 of	 nurses	
who	provided	their	patients	with	care,	 the	researchers	taught	
mouthwash	 use	 and	 oral	 care	methods	 to	 all	 co‑researchers	
in	 a	 training	 program	 and	 they	were	 asked	 to	 perform	 oral	
care	on	the	basis	of	the	written	protocol	given	to	them.

As	 the	 first	 step,	 demographic	 data,	 history	 and	 the	 cause	
of	 hospitalization,	 and	 drugs	 and	 medications	 required	 for	
the	 patients	 were	 recorded.	 Next,	 50	 µl	 of	 the	 aspirated	
secretions	 (before	 and	 after	 the	 intervention)	 was	 collected	
from	 the	 posterior	 part	 of	 the	 mouth	 (oropharyngeal	 region)	
of	 each	 patient	 by	 a	 lab	 technician	 using	 a	 pipette	 and	 this	
sample’s	 volume	 was	 adjusted	 to	 1	 ml	 with	 normal	 saline.	
Immediately,	 10	 µl	 of	 this	 solution	 was	 transferred	 to	 a	
Blood	 agar	 plate	 and	 incubated	 overnight	 at	 37ºC.	Then,	 the	
number	 of	 aerobic	 bacteria	 was	 counted	 based	 on	 cfu/ml	
(colony‑forming	 units	 per	 ml).	 Nurses	 and	 lab	 technicians	
were	not	aware	of	 the	groups	 to	which	the	patients	belonged.	
The	 first	 samples	 for	 oral	 cultures	 (pre‑test)	 were	 obtained	
within	 12	 hours	 after	 the	 admission	 (for	 each	 patient	 in	 both	
groups)	 and	 the	 next	 samples	were	 collected	 every	 12	 hours	
during	 the	 intervention.	 Finally,	 the	 samples	 for	 the	 last	
culture	 (post‑test)	were	 collected	 exactly	4	days	 after	 the	 last	
intervention.

Before	performing	oral	care,	in	order	to	ensure	suitable	limb	
occlusion	 pressure,	 thecuff	 pressure	 was	 regulated	 using	 a	
proper	manometer	(20–25	mm	Hg).	All	areas	of	the	mouth,	
both	 internal	 and	 external	 surfaces	 of	 the	 teeth,	 gums,	 and	
tongue	 were	 brushed	 (the	 movement	 from	 back	 to	 front)	
twice	 a	 day	 using	 kids’toothbrushes.	 Before	 and	 after	
brushing	 each	 section	 of	 the	 mouth,	 mouthwash	 solution	
was	poured	on	 the	same	area	by	a	special	syringe	and	was	
suctioned	 in	 less	 than	 30	 seconds.[25]	 In	 patients	 with	 an	
airway,	 it	 was	 removed,	 cleaned,	 and	 placed	 in	 the	mouth	
again.	 Mouthwash	 solution	 used	 for	 the	 patients	 in	 the	
intervention	group	was	echinacea	solution	and	chlorhexidine	
solution	was	used	in	the	control	group	as	15	cc	twice	a	day	
employing	kids’	soft	toothbrushes.	In	addition,	rinsing	with	
normal	 saline	 and	 oral	 suction	 in	 all	 patients	 were	 done	
every	 2–3	 hours	 according	 to	 standard	 protocols.	 Before	
each	 toothbrushing,	 all	 areas	 of	 the	 patient’s	 mouth	 were	
checked	 using	 the	 flashlight	 for	 any	 clots,	 sores,	 redness,	
and	 bleeding	 tissues,	 and	 the	 items	 were	 recorded.	 In	
case	 of	 any	 injury,	 the	 doctor	 was	 informed	 and	 if	 any	
other	 treatments	 were	 needed,	 suitable	 proceedings	 were	
conducted	 following	 the	 physician	 order.[26] To prepare 
echinacea	solution	1%,	 the	dried	herb	was	soaked	 in	water	
for	 60	 hours,	 filtered,	 and	 maintained	 at	 40–44°C	 for	 its	
solvent	to	be	evaporated.	Finally,	a	solution	containing	95	g	
dried	herb	per	ml	was	obtained	and	used.[27]	The	data	were	
analyzed	 using	 SPSS	 version	 20	 (version	 20,	 SPSS	 Inc.,	
Chicago,	IL).	For	all	statistical	analyses,	significance	levels	
were	 set	 as P value	 <0.05.	 To	 analyze	 the	 quantitative	
variables,	 Chi‑square	 test,	 Fisher	 exact	 test,	 independent	
t‑test,	and	Friedman	test	were	used.
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Ethical considerations

The	 Vice	 Chancellor	 for	 Research	 and	 Technology	 of	
Arak	 University	 of	 Medical	 Sciences	 approved	 the	 study	
(91‑126‑5),	 and	 the	 informed	 consents	were	obtained	 from	
all	patients’	companions	at	the	beginning	of	the	study.

Results
The	 majority	 of	 the	 patients	 were	 male	 (67.1%),	 with	 no	
history	 of	 smoking	 (74.2%),	 and	 with	 an	 average	 age	 of	
44.9	 years.	 Trauma	 was	 the	 most	 common	 reported	 cause	
of	 hospitalization	 (52.8%).	 Chi‑square	 test	 was	 used	 to	
investigate	 the	difference	between	 the	 two	groups	 in	 terms	
of	 sex	 and	 smoking.	 The	 results	 [Table	 1]	 showed	 that	
before	 the	 intervention,	 there	 was	 nosignificant	 difference	
between	 the	 two	 groups	 in	 terms	 of	 age,	 sex,	 smoking	
history,	 illness,	 hospital,	 systolic	 and	 diastolic	 blood	
pressure,	 respiratory	 rate,	 heart	 rate,	 and	 the	 number	 of	
teeth, (p	 >	 0.	 05).	 To	 investigate	 the	 differences	 between	
the	 two	 groups	 in	 terms	 of	 age,	 systolic	 and	 diastolic	
blood	pressure,	heart	 rate,	 respiratory	 rate,	 and	 the	number	
of	 teeth,	 Mann–Whitney	 U	 test	 was	 used	 [Table 1] 
for	 Kolmogorov–Smirnov	 test	 did	 not	 find	 a	 normal	
distribution.

To	 compare	 the	 total	microbial	flora	 counts	 of	 the	 patients	
in	 the	 intervention	 and	 control	 groups,	 independent	 t‑test 
was	 used.	 Although	 the	 microbial	 count	 is	 lower	 in	 the	
intervention	 group	 6.2	 (0.75)	 than	 that	 in	 the	 control	
group	 6.43	 (0.47),	 according	 to p =	 0.1,	 there	 is	 no	
significant	 difference	 between	 them.	 (Descriptive	 statistics	
of	 the	 base‑10	 log	 data	 conversion	 has	 been	 obtained).	
In	 other	 words,	 bacterial	 counts	 were	 not	 significantly	
different	 among	 the	 patients	 before	 the	 intervention.	
The	 mean	 and	 standard	 deviation	 of	 the	 patients’	 oral	
microbial	 flora	 in	 the	 intervention	 and	 control	 groups	
4	 days	 after	 admission	 were	 4.75	 (96)	 and	 5.26	 (0.8),	
respectively	 (Descriptive	 statistics	 of	 the	 base‑10log	 data	
conversion	 have	 been	 obtained)	 [Table	 2].	 Comparing	 the	
mean	 and	 standard	 deviation	 of	 the	 patients’oral	microbial	
flora	 in	 the	 intervention	 and	 control	 groups	 4	 days	 after	
admission	 using	 independent	 t‑test	 showed	 that	 the	
difference	 was	 significant	 (p	 =	 0.01)	 [Table	 2].	 In	 other	
words,	 the	microbial	 flora	 of	 the	 patients	 in	 the	 echinacea	
group	 (after	 the	 intervention)	 is	 lower	 than	 that	 of	 the	
chlorhexidine	group.

Discussion
Oropharyngeal	 region	 is	 the	 main	 site	 of	 colonization	
of	 bacteria	 in	 the	 upper	 respiratory	 tract.[28]	 Patients	 in	
the	 intensive	 care	 units	 are	 experiencing	 growth	 and	
proliferation	 of	 bacteria	 in	 the	 pharyngeal	 mucosa	 for	
various	 reasons,	 such	 as	 epithelial	 damage	 and	 mucosal	
lesions,	 reduced	 immunoglobulin	 A	 in	 saliva,	 reduced	
production	 of	 saliva,	 as	 well	 as	 mechanical	 damage	
caused	 by	 endotracheal	 intubation	 and	 nasogastric	

tubes.[28]	 Bacteriological	 studies	 have	 shownthat	 some	
patients	 during	 hospitalization	 acquirehospital	 pathogens	
such	 as	 methicillin‑resistant	 Staphylococcus aureus, 
Enterobacter	 Aerogenes,	 and	 Acinetobacter	 Baumannii.	
The	 results	 showed	 that	 the	 standard	 oral	 care	 in	 the	 ICU	
is	 insufficient	 for	 controlling	 plaques	 and	 oral	 infections	
caused	by	nosocomial	pathogens.[28]

Fourrier	 believes	 that	 the	 use	 of	 antibacterial	materials	 can	
reduce	 the	number	of	pathogenic	bacteria	 in	 the	oral	cavity	
and	the	irentrance	into	the	trachea.	Thus,	use	of	disinfectants	
reduces	 the	 rate	 of	 hospital‑acquired	 pneumonia	 three	
times.	 Therefore,	 employing	 different	 approaches	 to	
reduction	 of	 bacterial	 pollution	 in	 oral	 cavity	 of	 the	
patients	 was	 associated	 with	 a	 reduction	 of	 nosocomial	
infection.[27]	 Maozhen	 believes	 that	 the	 lungs	 and	 lower	
airways	 are	 sterile	 and	 microbes	 may	 enter	 the	 lower	
airways	 through	 inhalation,	 but	 respiratory	 tract	 infection	
occurs	most	importantly	through	aspiration	of	oropharyngeal	
secretions.[29]	 Actually,	 the	 placement	 of	 an	 endotracheal	
tube	can	facilitate	micro‑aspiration	of	the	pharynx	secretions	
into	the	lungs	and	lower	airways.	Hence,	it	is	recommended	
that	 oral	 care	 and	 use	 of	 mouthwash	 solutions,	 especially	
Chlorhexidine,	 be	 started	 immediately	 after	 intubation.
[30] Scannapieco et al.	 suggest	 that	 microorganisms	 in	 the	
digestive	 system	 and	 oropharyngeal	 region	 are	 two	 main	
sources	 for	pneumonia	 in	 intubated	patients	 and	play	a	key	
role	in	the	pathogenesis	of	pneumonia.[30]

Most	 of	 the	 studies	 recommend	 chlorhexidine	 solution	
to	 disinfect	 the	 oral	 cavity.	 Efficiency	 and	 benefits	 of	
chlorhexidine	mouthwash	compared	to	other	solutions	have	

Table 1: Demographic characteristicsof the control and 
intervention groups

Characteristics n (%) or Mean (SD) p
ECN CHX

Gender
Male 24	(68.58%) 23	(65.69%) 0.7
Female 11	(31.42%) 12	(34.31%)

Smoking
Yes 24	(68.59%) 28	(80%) 0.2
No 11	(31.41%) 7	(20%)

Disease
Internal 16	(45.71%) 13	(37.19%) 0.8
Trauma 17	(48.59%) 20	(57.11%)
Other 2	(5.70%) 2	(5.70%)

ECN:	Echinacea,	CHX:	Chlorhexidine

Table 2: Comparing the intervention and control groups 
before and after the intervention

Colony 
count

Before the Intervention 
Mean (SD)

After the Intervention 
Mean (SD)

Intervention Control Intervention Control
6.21	(0.75) 6.43(0.47) 4.75	(0.96) 5.26	(0.80)

p=0.1 p=0.01
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been	 approved,	 especially	 in	 critically	 ill	 patients	 admitted	
to	 the	ICU.	However,	 there	are	documents	 that	have	raised	
doubts	 about	 the	 effectiveness	 of	 this	mouthwash	 solution.	
Several	studies	have	investigated	the	effect	of	chlorhexidine	
on	the	microbial	flora	or	prevention	of	ventilator‑associated	
pneumonia	 in	 patients	 admitted	 to	 the	 intensive	 care	 units,	
providing	 different	 results.	 In	 2006,	 a	 study	 by	 Ranjbar	
et al.	 was	 conducted	 on	 80	 ICU	 patients.	 In	 this	 study,	
the	 effect	 of	 chlorhexidine	 0.2%	 on	 prevention	 of	 late	
VAP	was	compared	with	 that	of	normal	 saline.	The	 results	
showed	 that	 although	 there	 was	 no	 difference	 between	
the	 two	 groups	 in	 the	 case	 of	 early	 pneumonia,	 late	 VAP	
in	 the	Chlorhexidine	 group	was	 lower	 than	 that	 of	 normal	
saline (p	<	0.05).[31]	According	to	Fourrier	(2000),	although	
colonization	 was	 lower	 in	 the	 group	 using	 chlorhexidine	
than	 that	 in	 the	 other	 group	 using	 bicarbonate,	 the	
difference	was	not	significant.[27]	Similar	results	were	found	
in	another	study	by	Fourrierin	(2005).[32]

In	 addition,	 the	 result	 of	 Grap	 (2004)	 revealed	 that	
there	 was	 a	 decrease	 in	 colonization	 of	 pathogens	
in	 the	 oropharyngeal	 area	 after	 using	 chlorhexidine	 in	 the	
intervention	group	compared	to	the	control	group;	however,	
the	 difference	was	 not	 significant.[29]	 In	 a	 study	 conducted	
in	2011	by	Barry,	 the	effects	of	 three	mouthwashes	 (sterile	
water,	 sodium	 bicarbonate,	 and	 chlorhexidine	 0.2%)	 were	
assessed	on	the	risk	of	VAP	in	patients	on	ventilators.	Kids’	
toothbrushes	 were	 also	 used	 in	 this	 study	 three	 times	 a	
day.	The	 culture	 results	 showed	 no	 difference	 between	 the	
groups.	In	other	words,	the	type	of	mouthwash	solution	had	
no	 effect	 on	 the	 oral	 microbial	 contamination.[31]	 Bírošová	
also	 reported	antimicrobial	and	antimutagenic	activities	 for	
echinacea	 extract.[33]	 The	 echinacea	 extract	 obtained	 from	
Echinacea purpurea	 L.	 has	 been	 extensively	 used	 as	 a	
medicine.[34]	 The	 antimicrobial	 property	 of	 this	 compound	
has	 been	 also	 proved.	 For	 instance,	 Stanisavlijevic	 et al.	
showed	 that	 echinacea	 extract	 can	 prevent	 the	 growth	 of	
Candida albicans	 and	 Saccharomyces cerevisiae,	 but	 has	
no	effect	on	the	growth	of	Aspergillus niger.[35]

As	 the	 oral	 flora	 of	 the	 patients	 in	 the	 intervention	 and	
control	 groups	 were	 same	 at	 baseline,	 the	 significant	
difference	between	the	microbial	loads	of	these	two	groups	
after	 the	 intervention	 can	 show	 that	 echinacea	 was	 more	
effective	 in	 disinfecting	 and	 reducing	 microorganisms	 of	
oropharyngeal	 region.	 Although	 echinacea	 decreased	 the	
number	 of	 microorganisms,	 more	 studies	 are	 needed	 to	
determine	 its	 effect	 on	 the	 microorganisms	 responsible	
for	 VAP,	 in	 particular	 its	 role	 in	 preventing	 VAP.	 It	 is	
worth	 mentioning	 that	 no	 impact	 study	 has	 been	 done	 so	
far	 on	 the	 use	 of	 echinacea	 as	 a	 mouthwash	 solution	 in	
patients	 undergoing	 tracheal	 intubation;	 but	 it	 seems	 that	
this	 solution	 can	 improve	 the	 oral	 health	 of	 patients.	 This	
study	 had	 some	 limitations.	 There	 was	 no	 relationship	
between	 the	 duration	 of	 intubation	 and	 severity	 and	 type	
of	 microbial	 contamination	 in	 this	 study,	 which	 may	 be	
due	 to	 the	 small	 sample	 size.	 On	 the	 other	 hand,	 one	 of	

the	 contributing	 factors	 in	 bacterial	 biofilm	 formation	was	
the	type	and	number	of	intravenous	antibiotics	which	could	
affect	the	study	results.

Conclusion
Based	on	 the	findings	of	 this	 study,	 echinacea	can	be	used	
as	a	suitable	mouthwash	with	minor	complications.	Further	
studies	on	the	subject	are	recommended.
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