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SUMMARY., Severe bum injurses are associied with sysiemic inflammaiean of even sepsis. A beneficial effect of
probiotics on burn patients is reported by regulating the functson of the intestinal barrer and reducing inflammetion.
Irmumalobulm A (lgA) scts as an amt-inflammation smsbody, omd interleokin & {TL-6) as apro-inflammistory
mediator, released exctensively i burns, The aim of this study was @ investgate the affect of single ol maxed
sirain probectics on the kveld of [gA and [L-6 inosevess burn patients. A rndomized double-bEnid triad wes conducted
in the bum centre of the D, Soeiormoe Haspetal, Severe burn patients with move than 2055 ol body surface area
bumed were randomzed into two groups. Group gne recenved a single strain and the second group received mixed
sirain prohictics, omee daily for foureen days, Seram levels of TeA and 1L-6 were measured on day 4 post bum
mjury {before treatment) and day |9 (afier treatment ). Seventoen um patients were enmolled in this study. 1gA in-
creamed stgnificantly fromm 10120067 1o 1892098 mg/mL (re(uUEED ) i the single strmm group, amd 09600045 o
2100108 g/l |p=0.025) in the mixed srain group by paired -test. Thene was no significant decrease in [L-6
m cather group, Mo significant differences between the tee groups were observed for [pA or IL-6, Administrmnion
of =ingke amwl mixed sirain probaolics incressed 1A fevel, whibe there was no-decrease m 116 level

Kevwards: probiotics, burn injury, immumoglobulin A, Interleukin- 6

RESUME. Les patfenty sévéement bralds dévelopipent SIRS e sepsis. Un effer posif der problmigues chez ces
pettionis @ ¢ie éveged, I repose s la régularion de fa barvicre indestinale of siwe v offer onti inflammaioie, Ted
et aunti inflamimatodve, 16, secrdtde en trds gremede quantite chez Lo bailld, covee prn infammataoine, Le fuf de
cerfe etude randomisde en douhle aveligle réalisde dans fe CTR de Didoital Dy Soetomen etail & evalier |V efiet de
prenlviatiqres (1 onr plasioors sopches) s e foner o Teed ol d IL-0 oo 17 patients geavesrent bl = 200 SCT),
Le groupe G recevait ume sewle vouche de probiotigue, le groupe G2 un mélange de souches, | fois par four
penddoat 2 sematmes. Les taws o TeA of d 'TL-0 Spient mesirds o JE post-hrvibinre (vl tratbenrent) ef a JI9 fupnes
irrftement). Les 2 grovipes Saient Staiisfguement conggarailes. Laugmentation & Tgd et sigrificative dans lex
Zgmroppres o 8N S G s §OE S LR s L0 elirRE fe e G OV 4L L8 e 20 0 O e 25
e fe grmape G2 Les verdatioms JTL8 0 'Salent pay sigmicatives. Do Dindaiiaistration de 1 o plusicnrs
erpaches di peodiodigues augmeanie ey booe o fed el ne aimine pas oo o TLA,
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Introduction

Severe burn imury 15 generlly associated with
sysiemic [nflammation or svstemic infection, lead-
ing o sepsis. I1is characrerioed by extensive release
of pro-mflaommatory ¢ytokines such as IL-6 and
TNF-i and suppression of aati-inflammatory medi-
ators.! When severe bum occurs, a process of mn-
Mamunation begins, although the sysiemic response
reaches pcaks five to seven days after bum.” When
more thi 20% of tedal body surface area (TBSA ) s
bumed, a systemic inflammatory response is initi-
wed with the release af many cviekines anid other
inflammatory mediators, leasding o an immunosup
pressed staie and nisk of sepsis.®

In sevem burns. kevels of all immusoglobulin
serum usunlly decline within 2 to 3 days after
trauma,* Immunoglobulin A (TgA), one of the im-
miuncgiobadins i the human body, has anti-inflam-
malory properies snd barely @ svstematic response,
Under phy=aolegic conditicns, FeaRl {CDE9yor [gA
FC receptors bind to serum lgA and allow transmas-
sion of inhibitory signals, therefore playmg an im-
portant role m the amti-inflammatery process.”
Imtereukind (IL-6) isan inflammatory mediator that
has been widely used to prodict mortality in patients
with severe infection o sepsis” In severe bum pa-
tients with scpsis, IL-6 levels were significantly
higher in some cxpenmiental ond chimical studies and
asmociated with ancreased mortality,” Fortunately,
when the level of IL-6 was blocked or reduced after
burns or sepsis, there was an improvernent in clinical
outcome.?

Svstemic infection due 10 pathogenic intestimal
microbes is ofien seen after surgery or trauma.”
However, Biffdebacierinm and Lociobucillus, pro-
biorie bacteria of the gul, maintain the intestinal muo-
cosal barrier and enhanes the immune responss,'®
Antibiotics are the main therapy o treat infection or
sepsis in bum patients. Howewer, vamous antibiotic
and pharmacol egical inlerventions have not been
sucoessful in reducing sepsis and have faled to -
cresse the recovery rale in bum patients.”

Probiotics ure “live micro-organisms’, wsually
used o trent gastrointestingl disorders such as irri-
table bowel syndraine, colits uleemtiveoie, ™ They
also have some heneficial effects that improve the
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clinical outcome of bum patients.” There are con-
tradiciory oulcomes regarding the healih effects of
probiotics. Mixed strain probiotics can reduce or
eliminate pathogens and s, Forthermors, mixed
strain probiotics refease nutrients, antioxidants and
growth factors thersfore they could be more #ffec-
five than zingle steain probictics. However, oaly a
few studies have focused on the effects of probsotics
in burn patients with a high risk of sepsis Conse-
quently, the purpose of this double-blind, random-
jzed irial was B defermine the effect of single and
mixed strain probiotics containing Lacrobaec iffus, Bi-
Sfdwhacterinm and Stropiocecons thermophifus on
IgA and IL-6 serum level and clinical outoome in
hurn paicnis.

Materials and methods

This 14-day randomized, double-blind, parsiiel
group, non-placelii=controlled. single centee tral
was conducted st the miensive care unit and bum
unil of P, Soetomio Hospigal in Surabaya, The study
protocol was approved by the Ethics Committes for
Clinical Research of the D, Seetome Hospital, with
registration aumber 435/ Panke KKE V2016 and
438 Panke. KEEVI0 6,

Farticipand sekeciion

Patients admitted hetween Juse and Moversber 216
to the mtensive care unit ( BOUN and burm unit of the Dr.
Soetorma Hospital in Surabaya wene mcluded in this
study, The researcher descrbed the study { procedures,
including risks and benefit) 10 patients, Patienis or thesr
relatives were given adequate time b consult with thear
choctors or Gamilies, They then sigred mfommed consenl
forns be fore beirg included in fhe study. laclusion cr-
teris for patients to participate in thas stady wenz a= fol-
lovwss Dhage =1 B-vears; 21extensive bums =2Ma THSA
less than 24 hours afer injury; 31 the patient could be
Fedl orally o enterally during the study penod; 4] they
were willing to sign & ketter agrecing to panicipate. Ex-
clusion eritera mcluded the fodlowmg: 1) the patient
conild mot be fed orally; 2) the patiemt had received pro-
hictics before wdmission to hospital; 3) the petient hod
=epmis when admmirted to the hospital; 4) the padient had
a history of autoimmune discase. Anamnesis, physical
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exammation and remeval of matenalks for lboratony ex-
amiration were perfonmed n patients who met the in-
clusion crberia.

ditervenim procedioe

Patients were mndomly assgned to one of two
prowips: & single strain probectic group of 2 mixed sirain
group. A rendom scheme was prepared by one of the
investigaiors, and the allocations were concealed in
sealed emvelopes, whach were kept secret by the depart-
emen i of pharmmacy i the burn unit of the Dy, Seetorma
Hospital. Thesc envelepes were opened once the study
wins pompleted. The probictic capsules weng identical
i terms of appearance and texiure, and wene only dif-
ferentiated by a code (A or “B7L The moin rescarcher
il the paricipanls reimamed Blmded 0 the conknis
of the capsule throughout the study procedure and the
sitistical amalysis, A independent person who wiks oot
related 1o the study and the study product held the
blinding codes, Code breaking wis perfirmed alter
analysia and swdy had been cormpleted. Al the partic-
ipants recelved standard medical and nuwriton therapy
inc luding antibsotics, analgesics, and enteral or par-
enteral nutriion.

Each capsule of simghke steain probiotics contained
more than 107 CFU Lactabacilfux acidophilus, Sifi-
ciebactenm foreen, and Stropfocacores oo,
biixed =rain probintics contsined more than 10° CFLU
Lorctobendifies cosei, Loctobac s sl ousis, Lacio-
Bacillus acidophilus, and Lactobacillus dolbrueckii
swhve. Blgariows, Bitidabacrerieon lonmm, Bifidohac-
dertenr Breve, and Svptocecons salivarrus achen, Ther-
mapliifes. Probiotics were given once daiby, the first
capeule within 4 davs after wdimission for 14 consecwive
davs. All study trestments consisted of one capsule of
probiotics peoviding a el of =107 bactersa, Probiotcs
were admimistered wo the paticnt orally or by & foeding
tube, The patient was withd mam from the study imme-
diately if enteral marition wasdiscomtinued, the patient
was discharged from hospital or passed away before
siidy cormpletion

C il

Primary outcome was the senam level of Tz and 1L-
& Socondary outcomes were clinical owcome, inchid-
g infection felated-sepaas, G desturbanee or incadence
ol diarrhea and duratson of anbibiotic use. Three millil-

itres of blood wenz: obtained from cach patient to eval-
uare g mnd TL-6 kevels before msiation of the irea-
ment {day 4) and on day 1%, Serum was separated from
whole bood by centr fugatsn, amd then Kept al 80P C,
Pre- and pest-reatinent serums weee collected frorm all
study subjects, and levels of 1gA and 1L-6 were deter-
mited by ELIS A in the bbotoey of clinicsl patholo gy,
a diagnostics centre of the Dr. Soctome Hospital.

Kearistical analyxiz

The tmal zample se of subjects was calculated
based on published lovels of secrerory 1gA (slgA) diF-
ferences in burn patients. The Kolmogoroy-Smimoy
tieat was used 0 aggeds the mommalite of distibutson of
the vanshles. The iAgkependent et was perfonmed on
all baseline data and w assess diferences between
groups. The paired ~iest was performed o evahiate dif-
ferences before and after treatment for each group The
data were anahyzed by siatisheal software (SPSS 220
SPES Ine, Chicago, Hlines, USA]L Simistical signifi-
Caies was soccpiod wlen pXlL05.

Resulis

Betwemn June and Movember 2006, 17 burn patsents
Fulfilled the ing lusion crieria There wene no = gnificant
differences between the groups regarding demographic
dain, as preserted in Tnble £ Eight of the soventeen pae
tiedts enrellad in the sudy wese enrolled in a single

Tabilc T - Denogmphe dea of This study

single Mixed =/
sfrain sirain
(n=H) (=9
Sex (MUF) 62 712 0,510
Age(yrs) | 41,62 | 40,01 | O831%*
14,1 3% % 14,54
TBSA (%)| 42,01+ | 4738+ | 0.699
2388 an3n
Inhalation F 3 0.430
injury 1

=R o ®* il opeimchin] lead === mean £ S0, THSA = o] bih
st aric, B0 = etasalsed divistinn




stram prohiotics group and nine in the mixed stoun pro-
biotics group, as shivwn m Fig £, The causes of bum m
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this study are shown i Fig. 2. All collected data,
inchuding demographic characteristics, TaA and 11.-
6 levels were nommally distributed by Kaol-
FACEOECY = S MmOy,
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Mo senous adverse effects of probiotic admm-
istration were observed during thiz swdy, In pa-
ticnts with sepsis, no Lackobacillus were ohserved
in Blosd or wound colnire. For [gA, a significant
iicrease was scen i both single strain (P=0001
and mixed strain {p=0,025) probiotics after 14
dava of treatment. ag shown in Fig 3. There were

r

5w . WD

Fig. 5 < Mean (=50} ke levels in the two groaps of paticass
=P on e gl s Ben probaie s | P00 il miioal Eain proboe
arap P02 4 had apnilamiy bghor oA kewls b iy 19

no sighificant differences between the groups on
dav 4 or day 1%, as presented in Table £, Clinical
oufcome data are presented in Tafde HT

Tabde 1N - Sorum livvele ol g and TE-6 ol de 4 amld day 10

Singele stradm | Mived strain o
(=B} (=%}

fgA | Sthday | 1012067 [ 096 =048 073
(marml)

19th day| 15O+ 098 | TI0= 109 | 0683 |
IL-6 | dthday |1337+ 13141392 < 10RB| 0.807 |
| (pg'mi)

Mk day | 164,1 = 126,9]114,1 = 123,5] 0,423

T = S0, S mdipind o 10w
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lahle LI - Cueorme des of this sudy

Single | Mixed P
slrain strain
(n=%) | (0=9%)
Incidence of |[3(37.5%) 2(22%)| 0,521
infection-
related sepsis
(. %)
Antibiotic 0,539 7,5+ 50 (L5546
consumption
(days)

For IL-6, no significant changes were obscryed
in the single struin probictics group {p-(h504) or the
mixed srain probiotics group (p=0683), a5 =hown
i Fig. 4. Between the two groups, no significant dif-
ferences were assessed on day 4 or afer 14 davs of
treatment, a5 shown m Tabfe 1.

=y

s marn % 5

Fig. 4 - Biean (#5005 Il leweld m the two groups of paticnis
=Fatients in b s red o sirain probsctie proug P00 md pised s peokie
e Pk 8 5] had no s Peoredy Sowor | LB brvels b day 1Y

Discussion

A number of studies have reporied the positive
benelils of probacis for honans and concluded ha
prohiotics can be uscd oo treat and prevent a surmbet

-
|

of diseases. " However, other benefits of probiotics in
bum patients are still very limzed.” In this study, we
aimed o evaluate the effect of probiotics o inflam-
mation merker 1L-6 and humoral immunity, [gA lev-
215 and on bum patents, Seventeen scutely burned
;-_-Eﬁnma were mndomly allocated Wt two equal
groups. Regarding demographic data, we obgervid o
significant differences between the two groups.

The immune system is regulated by probiogics de-
pending on dose and strain.' Especially, some strains
of Lactebacilli and Biffdebaderks can activate the
production of sccretory IgA and IgG." ™ A large
amount of secretory EzA in the sur can strengthen the
rrcozs lover nnd prevent the transkocotion of patho-
genic bacieria info the systemic creulation.'” In ourd
stisly, sdministration of both single and mixed strain
probisics significantly increased IgA production oo
day 19 post admssion,

A similar finding in & mouse mode] was reported
by Indmayanio ¢f al,, who showed that viable L, aoi-
dophifes, B, fonguem and B, Biffcum significantly in-
creased g levels compared 10 o sepsis group.™ Our
data are comsitent with a study by Albeeda ef al., wiho
evnluated the effect of peohiatics on IO patients and
showed o significant increase i lgA levels i the
trestiment groap.” Angther study by El-Ghazeli 1 al,
showed that probiotic administration of Lactebaecilluy
Fevmeniim and Loaciolacilies debadrecki o pediatric
thermal barns had a significan effect on scrum 1ga
levels compared w a placebo group at day 14 post ad-
mizsion (P=0,033 L% However, m this study there was
o sigeificant difference in serum [gA levels berween
the two groups after 14 days of reatment with proba-
otics (pr=ALo83) This suggests that in the process of
inodulaning the imimume system, probisic are largely
determined by differences in strains,”

[L-6 can be used as o predscior for cytokine cas-
cade aotivity and vrgan dysfunction end monality in
climical studies.” In our study, sdmmistrotion of both
single and mixved seain profsiotics did not signifi-
cantly decrease IL-6 levels This resulr is in conrrasi
with the findmgs of Sanzic etal., who reported that
administration of probictics o critically ill patients
resulted in significantly lower levels of IL-6 in the
profisic group compared with the contrals.”

i our study, the level of IL-6 on dav 4 post buris
was sinuilar to that i a swdy by Yol et al, who ob-




served circulating bevels of interleukin € in bumed pa-
ticnts. [tshowed that the peak level of IL-6 of the five
burn patient survivors was 78w 340 peiml within 4
diys post burns.* In our study, in the mixed strain
probiotic group, there was o decresse i 1L-6 level an
day 19 after adminizteation of probictics, The de-
crease of IL-6 is lower with mixed siexin probiotics
than single strain probiotics, which showed that pro-
inflammatory capacity decreases with the use of
mixed strain probiotics, although it 15 not ssgnificant.
A study by Babu en al. showed that on day 4 post
burns the level of IL-G6 wes 15,23 + (L1 ngfmi omd
on day T4 i was 13,42 = 038 ng'ml in bum patient
survivors, In non survivoes, on day |4 the level of IL-
fi weas 1896 4 0. M ng'ml, It showed that the decrease
of L6 leved on day 14 pest Furms wies ol significant,
evén though conservative therapy had been given.™
A study by Mijsten e al, showed that the level of
1L-6was elevated within several hours of burns and
rerrunined elevated for several weeks afterwards, There
i a positive comelation that e clevated CRP level is
pssociated with clevated lovels of 1L<6 (P = 04017,
In owr sody diardhes, especially amibiotic-associared
diarrhea, was not found o either group, This result is
similar to that of the snady by El-Glwazali @ al., which
showed that the sdministration of probiotics in pedi-
#ric bum patients significantly decreased the fre-
quency of diarhes comparad o the control group
(=038 1.3 The beneficial benefits of probiotics have
alsey been repormed in a meta-analysis study dvaluating
25 randomized controlled trial studses that found that
probiotic adminisration was able 1o reduce the fre-
queney of darrhea and incidence of antibiotsc associ-
ated-diarthea dug 1o Closiriciiem difffcile infection™
In our study, there wers no sipnaficant differences
i the duration of antiboti use, The maost widely ad-
ministered antibiotic i our patients was ceflazidime
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{ 708 . Orur result 15 consistent with a study by Mayes
et al,in which the duration of antibintics was 8.5 £
I, ¥ days for the probioge group, and 8,7 + 18 days
for e placebo group (p=0.94).7 In this stedy there
was a decrease in the number of paticnts with scpsis,
and there was ne significantfdifference betwrsen the
o groups. Thizis similar oy &1 iy by Koizampsassi
et al., whe observed the effects of probiotic supple-
menfation on critically ill patients. The result was a
decrease in infoction rates, ventilator-assocmted proea-
myonE and mortality rafes.™

Cme of pur limitations is the small sample size.
These results may md represent the entire populstion
becise of a limited sumber of samples. Morecwver,
the daily dose of probiotics 1s probably not the maxs-
rrrarm dose that can b given, since one capsule daily
was sdmmistered for all degrees of burns, Inanather
study, o larper dose wis used, =~ Another limitation of
our study was that there was no placebo group (o
clearly show that the changes observed in eyiekine
levels are due o probeactic adisnisteation and ae ol
mieredy changes that could be expected nommanlly over
fime in bum patients,

Conclusion

The results of this randomized mial sueoest that ad-
mministration of single ond mixed strom protiotics 1o
biim patients zigaifcanily increnses the level of Iga.
However, there is no significant difference between
the mwo groups, This siudy also showed that mixed
strain probiotics reduce the level of 1L-6 a5 & marker
of the pro-inflammatory mediator. Funher studies
with larger sample sizes and placebo conirols are
needed o clan v their uselulmess for the clinical ouz-
coune of burn paticnis.
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