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Clinical Research Trends of Gut Microbiome for Respiratory Diseases
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Objectives: This study aimed to review the clinical research of the gut microbiome for respiratory diseases to assist
the design of trials for respiratory diseases by regulating the gut microbiome with herbal medicine later.
Methods: We searched three international databases (PubMed, CENTRAL and EMBASE) to investigate randomized
controlled trials (RCTs) of the gut microbiome for respiratory diseases. The selected trials were analyzed by study
design, subject diseases, inclusion/exclusion criteria, sample size, study period, intervention group, control group,
outcome measures, and study results.

Results: A total of 25 studies were included and published from 1994 to 2021 mostly in Europe and Asia. Subject
diseases were many in the order of respiratory tract infection, cystic fibrosis, allergy, and so on. As outcome
measures, the gut microbiome in a fecal sample was analyzed by 16S rRNA sequencing analysis method, and
symptom assessment tools related each disease were used. Major intervention drugs were probiotics and the results
were mostly improved in the composition and diversity of the gut microbiome.

Conclusion: Clinical studies of the gut microbiome for respiratory diseases have confirmed various effects and this
review provides basic data for a well-designed clinical study for respiratory diseases by regulating the gut microbiome
with herbal medicine.

Key Words - Respiratory Diseases, Respiratory tract diseases, Gut microbiome, Gut microbiota, Clinical
research

M2 o A HT Alte] 42 E4o] 7oA HA]
ofo] 4 £H}o] @ Bf(microbiota)2t1l  &2|A  E Itk
A W AldZ(gut microflora)o|zt E2E A A Al NEETE Al AAY AR AR

+ Received : 3 May 2021 + Revised : 12 June 2021 + Accepted : 28 July 2021
- Correspondence to : Yang-Chun Park

Korean Internal Medicine, Daejeon Korean Medicine Hospital of Daejeon University

75, Daedeok-daero 176-beongil, Seo—-gu, Daejeon, Republic of Korea 35235

Tel : +82-42-470-9126 (clinic), +82-42-470-9145 (office), Fax : +82-42-470-9486, E-mail : omdpyc@dju.kr
T These authors contributed equally to this work

hitp://dx.doi.org/10.13048/jkm.21029 119



(376) Journal of Korean Medicine 2021;42(3)

o] %3¢t AL WAES 7HAH, ol= AR HiA
ey A FAE QAo of=et ojuofjA uto]=2
ZHPO|QEHE Hoke A 2 diAE FAE ©f
=22 vfo]ZzHto]&(microbiome)olh= 7HES Ab
ST, 19900 AJZHE QRE Al ZRAEA
QIZto] TestA 29 A A= ZHAAL Sk
Zo] B4l o]& AW FH AT 24 2,000
gre] =4 nE fAA 9 olS ) AAS] At
&2 mefsfor QA A2, WEE ol + Utk
+ FAstl A Y] FAA HES Aot
E ARE Awx Z2AEZL SY=EAR. ET,
2007d°] ml= NIH+= 8d7H9] QI7F mjo] A& Hol&
I 2 A E(human microbiome project, HMP)E 213}
SFAIL, 20080 oA AP F=o] FY
St MetaHIT Z2AEE= AlS] 747 2 Awn &
Y AltEol ZEsehs AR BAE IS5t
¥ Stk 2000dt) FukE BAXow Az
ufo]ZzHo]F A= FE QA Hho]AZHloZo]
95%E AHAsh= AUl mroldEHtolZZ o
StoH, 2o ol2d 27|, 4, HF 5ol E
2] A QU= ofF 7|#e] nlojazHolg AFE 2
FE ot E3], FU vto]ZzHfolE2 Al 29
71zt Ao kg wE F4 fHolat
HA 2 A ozl it ¥k & diAbf a3t
FFE AT

ol Ay ugBe Msph AT, 257
49, 24 59 387 28] 3 713 4 Ut
£ d750] Busm gt 387 Q89 43
344 Bl AW lggo] WAL EE 1 U

g0z uol A Het 24 Aolo] 43480] )

. °1E A-HS(gut-lung axis)olehs 7HEOR
P, dg S0, ALEAZ ot AlKJote]
o= Clostridum difficle £°0] S-AN|5}A £A5}
g, o] Aol ofEx] o] MY} ATE o] 9l
) 24 olel A o Aolst G4 4
of P ol Walsh=d, 11 o] A4

lo J
oF H o9
o

p

O
-

24

oo [o rlr o mx

ol

120 http://dx.doi.org/10.13048/jkm.21029

Y27 B SN, B, %
W PlgEe 439 A Po] 7% Bl
slo] 54 B9 HA% 58] UL 2AT 5
ek A% YFEA. oleld THsHelw B3
7 o] ol B AU JFS B
AsIE 494 ot 710l FRgel et 712 @
7t e ARelglon, A AFe|H T BE
1380 B YA AT ek e,
oA FIAE FEe) B AT A
7, 557] ¥ vjolazslolg @7 BUE 480
Baei], e A4l A9 1% vjolaz
wlolg 74 Aolg R 27] wAY 7o) 1A
e, ofo] £ Aol H9) gaAlo] AE
22 oz 587 8 A} v3EL B8
o BRINTS AT HEELS DS o
F $%E BHSLA Bl Uobhd FF T
o A4 WelS B £E/1WEA
BBt QYRS NEARE G

B

o

it

fol

rOll

IO 2
1. 9+ O

2 Afode S871d8e diste] g s
e BEW UY§ AT FFS 2A] Sistel
PubMed, EMBASE, the Cochrane Central Register
of Controlled Trials (CENTRAL)Q] 37}4] 3}¢] d
olgHolAE FMACE ARG 199437
20219 3E7H] HHE =72 FeE SA7F 3
L R g d7E AR Aol
PubMed®} CENTRALYJAE= MeSH TermsE,
EMBASEY]| A= Emtree®] explode all treesS ARE-
Sof SRS mE EF] AU, 74 T
ol& TitleZ S HMSII. ((“respiratory tract
diseases”[MeSH Terms] OR (“pulmonary disease
chronic obstructive”[Title] OR “asthma”[Title])) AND
((“Microbiota”’[MeSH Terms] OR “Gastrointestinal



SE71Age] e A vEe

1o,
ox
re

q_

Records identified
through Pubmed
database (n = 42)

Records identified
through EMBASE
database (n = 100)

Records identified
through CENTRAL
database (n = 43)

ot
Ol

F (7))

[Total records identified (n = 185) l

[Al‘ter duplicates removed (n = 130) ]

[Records screened (n = 130)|

Full-text articles assessed
for eligibility (n = 30)

[Studies included in Review (n = 25)]

Fig. 1. Flow chart of study selection process.
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Fig. 3. Number of articles by disease classification

4. 50 57 2 7R
B 2 ogolgion, $FE Zziolod
2 (Probiotics)7} 12H, ZgJHlo]Q Bl A(Prebiotics)”}
47, AlHto] QElA(synbiotics)7} 33, $AYA(Antibiotics)
7} 39, SorAlA| 29, BIEFIDZ} 1Ho|Qlth. Hi2
2 I5F 9okS ARSR9la, W' P9] ol At
Aot} g F79 PBAE ARSI dEs
FHAoR AWHEW, IEHlo]QE|A(Probiotics)ol
= F2 uIYAH(Bifidobacterium)} HA
(Lactobacillus)©] #01=t|, Bifidobacterium3t A}-&
= AL7t 283 o] AT Lactobacillus 519 &
Zo)|A L. paracasei7} 28>, L. rhamnosus7} 3
"7 L reuteriZb 18 L. rhamnosusSt L.
gasseri®) Zgo| 2m**o] QJolow, Bifidobacterium
3} Lactobacillus®) R A7} 187, Bifidobacterium
I} Lactobacillus®l| Streptococcuss H3st 23191 7
27} 13*0] Q)i Za]ufo] @ Bl A(Prebiotics)2]
7o) oligofructose®} inulin®] Fgo] 13>,
galactooligosaccharides?} Icfructo-oligosaccharides
%3}o] 1% galacto-oligosaccharide®} bifidogenic
growth stimulatorS ¢-3-F Zgto] 2> Qlgic}.
E3, AlHIO] 2 A (synbiotics)E E-E3 ol

Bifidobacterium, Lactobacillus, galactooligosaccharides

9] zglo] 1#? jnulin 9= EX inulino]
Bifidobacterium3} Lactobacillus©] 37 E0]9=
He| ZZHo|QEAE  Eojgh A9t 1Y,
fructo-oligosaccharides®} Bifidobacterium?} 1"
o] 91t ESH FHAYA|(Antibiotics)S] B--ol= A
Z OE A&Ho] AU nEd] HXle FFE vl
519 =t, Loracarbef = Amoxicilling Fo] &
H 23t A7t 18D, 94 ceftriaxone FAFE AR
ot A9} ceftriaxone FARE ©7|7F ARG & o]o]

A AFZ loracarbef AFE3H AXE vlw3t A7}
138", Azithromycin®} 9JoFS H|w gt A7) 1912
o]9it}. o] 9lo] Vitamin D3S ARE3F AL 1H3),

SHFA|A| 0] A= Jianpi Huatan Tongfu granule 1
B, Caoshi silkworm granules (CCSGs) 1H*0]
A= ATt

SA 7170 1714 mRiel A9t 5E, 1714 O]”
oA 6714 U]‘?l?l 57t 149, 67§ olel 7
7t oHo g iR 1714 o9 o= B 7]{}%
7B A S5 WE 7S AEE, $4 1
MY wgte] sH 5 392 FAAE SAEL
E oo 747 39, 79, 1099 H|wH Z2
ER717ke 7o, diAl 170Y B 49 $7HA 9
follow up(F/U) 7|7+ FSlth. EAj7o] FYA| o]

hitp://dx.doi.org/10.13048/jkm.21029 123



(380) Journal of Korean Medicine 2021;42(3)

Table 1. Characteristics of the Studies Included in the Review

First author S . . .. Sample
(Year) Article title Region Subject condition size Age range
Floor M Effect of loracarbef and amoxicillin on the
(1994) oropharyngeal and intestinal microflora of patients Netherlands Bronchitis 80 >18 years
with bronchitis
Effect of step-down therapy of ceftriaxone plus
Vogel F loracarbef versus parenteral therapy of ceftriaxone Community-acquired
(2001) on the intestinal microflora in patients with Sweden pneumonia 24 >18 years
community-acquired pneumonia
Brunser O Effect of a milk formula with prebiotics on the
(2006) intestinal microbiota of infants after an antibiotic ~Switzerland Bronchitis 140 1-2 years
treatment
Arslanoglu S Early supplementation qf prebiotic 0¥1gosa.cchar.1des Healthy infants
(2007) protects formula-fed infants against infections  Germany (parental history) 259 <6 months
during the first 6 months of life p Ty
West CE Effect's of feedmg'problotlcs during weaning on Healthy infants
infections and antibody responses to diphtheria, Sweden . 179 4 months
(2008) . . (vaccines)
tetanus and Hib vaccines
Kubota A Lactobacillus strains stabilize intestinal microbiota Japan Japanese cedar 29 20-57 vears
(2009) in Japanese cedar pollinosis patients P pollinosis y
Ouwehand AC  Specific probiotics alleviate allergic rhinitis during . . .
(2009) the birch pollen season Finland Birch pollen allergy 47 Children
Disrupted intestinal microbiota and intestinal
Bruzzese E inflammation in children with cystic fibrosis and its C e
(2014) restoration with Lactobacillus GG: a randomised Ttaly Cystic Fibrosis 2 2-9 years
clinical trial
Improvement of digestive health and reduction in
del Campo R proteobacterial populations in the gut microbiota of
(2014?) cystic fibrosis patients using a Lactobacillus reuteri Spain Cystic Fibrosis 30 >4 years
probiotic preparation: A double blind prospective
study
Effects of a formula containing two types of
prebiotics, bifidogenic growth stimulator and
Nagafuchi S galacto-oligosaccharide, and fermented milk Healthy adult
>
(2015) products on intestinal microbiota and antibody Japan (influenza vaccine) 24 60 years
response to influenza vaccine in elderly patients: A
randomized controlled trial
s Eoed vt ot s - i g
(2016) prebie y P J P (influenza vaccine) Y
nutrition
Preventive effect of cow’s milk fermented with Healthy children
Corsello G lactobacillus paracasei CBA L74 on common Ital (commoi infectious 126 12-48
(2017) infectious diseases in children: A multicenter Y . months
. . diseases)
randomized controlled trial
g Tt ettt ety
(2017) P P P & P pollinosis ¥
pollen season
Lack of efficacy of Lactobacillus GG in reducing
Bruzzese E pulmonary exacerbations and hospital admissions in - .
(2018) children with cystic fibrosis: a randomised placebo Taly Cystic Fibrosis 95 2-16 years

controlled trial

124 hitp://dx.doi.org/10.13048/jkm.21029



SE71Ag] did A nidEe] I A FF (38D)
Table 1. Characteristics of the Studies Included in the Review (Continued)
First author . . . . . Sample
(Year) Article title Region Subject condition size Age range
Candy DCA A synbiotic-containing amino-acid-based formula
@ 3’ 18) improves gut microbiota in non-IgE-mediated UK Cow’s milk allergy 71 <13 months
allergic infants
Durack J Delayed gut microbiota development in high-risk
(1;(;110 %) for asthma infants is temporarily modifiable by USA High risk for asthma 25 New born
Lactobacillus supplementation
Bolus Weekly Vitamin D3 Supplementation
Kanhere M Impacts Gut and Airway Microbiota in Adults With . e
>
(2018) Cystic Fibrosis: A Double-Blind, Randomized, Georgia Cystic Fibrosis 41 =18 years
Placebo-Controlled Clinical Trial
Bifidobacterium longum BBS536 alleviated upper Healthy children
Lau ASY . . o . .
respiratory illnesses and modulated gut microbiota ~ Malaysia (upper respiratory 219 2-6 years
(2018) . . . .
profiles in Malaysian pre-school children illnesses)
Shimizu K Synb'lc?tlcs modula.te gut mlgroblota and rgdu(;e Ventilator-associated
(2018) enteritis and ventilator-associated pneumonia in Japan eumonia 72 >16 years
patients with sepsis: a randomized controlled trial p
Wei s Short- and long-term 1mpach ot.‘ azﬁbromycm Asthma-like 12-36
(2018) treatment on the gut microbiota in children: A Denmark Symptoms 72 months
double-blind, randomized, placebo-controlled trial ymp
LiKL Alterations of intestinal flora and the effects of Recurrent respiratory
(2019) probiotics in children with recurrent respiratory tract China tract infection 120 <11 years
infection (RRTI)
Mahmoodpoor Effect of a Probiotic Preparation on Ventilator
a ZO POOT_Associated Pneumonia in Critically Ill Patients Iran Ventilator-Associate 100 ~18 vear
(2019) Admitted to the Intensive Care Unit: A Prospective a d Pneumonia years
Double-Blind Randomized Controlled Trial
MecLoughlin R Soluble fibre supplementation with and without a
& probiotic in adults with asthma: A 7-day randomised,  Australia Asthma 17 >18 years
(2019) . .
double blind, three way cross-over trial
HuY Effects of compound Caoshi silkworm granules on
stable COPD patients and their relationship with gut China COPD 40 40-80 years
(2020) Lo . .
microbiota: A randomized controlled trial
Jianpi Huatan Tongfu granule alleviates inflammation
Yong W and improves intestinal flora in patients with acute .
(2020) exacerbation of chronic obstructive pulmonary China COPD 60 50-80 years

disease
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A
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Wz B A7 AE B ATV X
3 1490 A ujAEY tiefAo]l 9B A
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