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Objective. The aim of this review is to provide the available evidence on the external use of propolis (EUP) for oral, skin, and genital
diseases. Method. We searched twelve electronic databases for relevant studies up to June 2016. Randomized clinical trials (RCTs)
were included and analysed. Results. Of the 286 articles identified, twelve potentially relevant studies met our inclusion criteria. A
meta-analysis of two studies on recurrent oral aphthae (ROA) indicated that there were no significant differences in total effective
rate (TER) for pain disappearance between EUP and placebo groups (RR =1.96, 95% CI = 0.97-3.98, and P = 0.06). In two studies
on skin diseases, the combined treatment of EUP with other interventions revealed significant effects on the duration of treatment
or TER. In one study on genital diseases, EUP showed significant differences in genital herpes outcome measures compared to
placebo. Conclusions. Our results on the effectiveness of EUP for treating oral, skin, and genital diseases are not conclusive because
of the low methodological qualities and small sample sizes. Further well-designed randomized controlled trials, with high quality

and large samples for specific disorders, must be conducted to obtain firm conclusions.

1. Introduction

Propolis, also known as “bee glue,” is a wax-like substance
that is collected from local flora by honeybees to protect and
repair their hives [1, 2]. Humans have been using propolis
since ancient times, from at least 300 BC, and there are
records suggesting that propolis has been used as a medicine
in many parts of the world, both internally and externally
[3, 4]. In general, propolis contains phenol acids, flavonoid,
terpenes, aromatic aldehydes and alcohols, fatty acids, stil-
benes, 3-steroids, and various other substances [5, 6].

Many researchers have studied propolis in recent decades.
The major components extracted from propolis have shown
antimicrobial activity [7], and the treatment of cells with
ethanolic extract of propolis (EEP) has exhibited anti-
inflammatory activity [8]. EEP has also been reported to
exhibit antitumour effects in cancer cells [9, 10].

The external use of propolis is defined by the application
of pharmaceutical or natural products on the surface or point

of illness [11]. External uses of propolis (EUP) include the
use of pharmaceutical, cosmetic, and oral products such as
ointment [12], gel [13], lipstick [14], and mouthwash [15].

A recently published systematic review on propolis for
oral health reported that it can reduce oral infection and
dental plaque and treat stomatitis [16]. However, no published
studies to date have evaluated the effectiveness of propolis for
external use. In addition, numerous published randomized
controlled trials (RCTs) on Complementary and Alternative
Medicine (CAM) in Korea could be omitted if the database
searches are restricted to English- and Chinese-language
databases [17]. Korean CAM RCTs are typically missed in
systematic reviews, which can increase the risk of language
bias [17].

Therefore, we conducted a systematic review and meta-
analysis following the PRISMA recommendations [18]. The
aim of this systematic review is to explore the evidence on
the effectiveness of the external use of propolis for oral, skin,
and genital diseases.


https://core.ac.uk/display/205634349?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
https://doi.org/10.1155/2017/8025752

2. Methods

2.1. Data Sources and Searches. We searched the following
electronic databases up to June 2016 without a language
restriction: MEDLINE (OvidSP), EMBASE (OvidSP), the
Cochrane Central Register of Controlled Trials (CENTRAL),
and CINAHL Plus (EBSCOhost). We also searched six
Korean medical databases (Korea Institute of Science and
Technology Information, Korean traditional knowledge por-
tal, KoreaMed, OASIS, RISS, and the National Library of
Korea) and two Chinese databases (CNKI and Wanfang).
Furthermore, we conducted nonelectronic searches of con-
ference proceedings, our own article files and nine traditional
Korean medical journals (Journal of Korean Medicine, the
Journal of Korean Acupuncture and Moxibustion Society,
Korean Journal of Acupuncture, Journal of Acupuncture
and Meridian Studies, Journal of Pharmacopuncture, Journal
of Oriental Rehabilitation Medicine, the Journal of Korean
Chuna Manual Medicine for Spine and Nerves, Korean
Journal of Oriental Physiology and Pathology, and the Journal
of Korean Oriental Internal Medicine).

The following search terms were used in each database’s
language: “propolis” AND “external use OR external applica-
tion OR external treatment OR topical application OR oint-
ment OR gel OR dressing OR oral OR skin OR genital” AND
“randomized controlled trial OR randomized clinical trial”.

2.2. Study Selection

2.2.1. Inclusion Criteria. We defined EUP interventions as
any type of intervention in which propolis ingredients were
applied to illness points as a treatment. All RCTs evaluating
EUP for various diseases were included. Patients diagnosed
with any disease were also included. We classified each dis-
ease according to the International Statistical Classification of
Diseases and Related Health Problems, 10th Revision (ICD-
10) [31].

Studies on the combined effects of EUP and other inter-
ventions (e.g., EUP plus rinsing therapy) were considered for
inclusion when the same intervention was applied to both the
EUP group and the control group.

Clinical trials comparing EUP with placebo or other
active controls were included. Other active control interven-
tions included rinsing therapy, miconazole, oral antiseptics,
silver sulfadiazine, honey, Vaseline, pine pollen packs, and
metronidazole gel.

2.2.2. Exclusion Criteria. Non-RCTs, animal or cell studies,
and quasi-RCTs were excluded. Trials including healthy par-
ticipants were also excluded. We did not include studies on
the internal use of propolis (e.g., propolis capsules, tablets, or
suspensions) or mouthwash interventions (e.g., mouth rins-
ing, teeth brushing). Unqualified control interventions (e.g.,
herbal medicine, acupuncture, and bee venom therapy) were
excluded because their efficacy was unable to be investigated.

2.3. Data Extraction. Three authors (S. H. Sung, G. H. Choi,
and N. W. Lee) independently selected the included studies
and extracted data using a predefined data extraction form.

Evidence-Based Complementary and Alternative Medicine

N. W. Lee, who is a Traditional Chinese Medicine (TCM)
practitioner, searched the Chinese databases and screened the
Chinese-language trials. For studies with insufficient infor-
mation, we contacted the corresponding authors to request
additional data. Disagreements were resolved by discussion
between two authors (G. H. Choi and B. C. Shin) to reach
consensus.

2.4. Assessment of Risk of Bias (ROB). We used the Cochrane
risk of bias tool [32]. This tool includes 7 domains, but
we assessed random sequence generation, allocation con-
cealment, blinding of participants or personnel, blinding of
assessors, incomplete outcome data, and selective outcome
reporting. The risk of bias in each study was assessed by two
independent authors (S. H. Sung and G. H. Choi) using the
Cochrane risk of bias tool; disagreements were resolved by
discussion.

2.5. Data Analyses. For meta-analyses, we extracted dichoto-
mous data using risk ratios (RR) for the total effective rate
(TER) for pain disappearance. We applied a random-eftects
model using Review Manager (Revman) software (version
5.3 for windows; the Nordic Cochrane Centre, Copenhagen,
Denmark). I” tests were used to analyse the heterogeneity
between the included studies. I* values above 50% were con-
sidered to indicate possible heterogeneity [32]. As statistical
pooling was not feasible due to the variability of diseases,
types of EUP form, control interventions, and outcome mea-
sures, a summary of the findings is presented in the results.

3. Results

3.1 Study Selection and Description. Of the 286 potentially
relevant records, 221 studies were screened after duplicate
trials were removed. Of these 221 studies, 139 were excluded
because they were nonclinical trials (reviews, qualitative
studies, and animal or in vitro studies) or were not related to
propolis. Of the remaining 82 trials, 12 RCTs (English: n = 8;
Chinese: n = 2; Korean: n = 1; Persian: n = 1) met our
inclusion criteria (Figure 1).

Twelve studies were conducted in various countries,
including two trials in Brazil and China and one trial in the
Democratic Republic of Congo, Iran, Korea, Italy, Macedonia,
Poland, Sudan and Ukraine each. We grouped the 12 trials
into those addressing three diseases: five trials applied EUP
for oral diseases (Table 1), five for skin diseases (Table 2), and
two for genital diseases (Table 3).

3.2. Participants

3.2.1. Number of Participants. The 12 studies included 862
participants. The sample size per group ranged from 10 to
52 participants. One study reported on 23 patients with two
burn areas, one of which received EUP and the other a control
intervention [24].

3.2.2. Types of Disease. We classified the 12 RCTs into those
addressing oral, skin, and genital diseases because the types



Evidence-Based Complementary and Alternative Medicine

‘sjouayd [e30) :d ], JOUOAR]} PUE SIUOAR[J [€30) 3] ]], ‘S[OUOABRJOIPAYIP PUL SOUOUOAB[J [830} (1L, 98l 2A1I09Y2 [10) YA, ‘deypyde
[e10 JuarInda1 :yOYy ‘Aeids srjodoiad :gq )sed stjodoid :q4 «(q) ueyy 1o330q Apueoyrudis () :2anisod a8 sijodoid :0g 9oenxa syjodoid :qg sdnoid usomioq aouarayIp JuedyIudIs ou :gN pa31odar J0U 11U SUAY
3SIAAPY 10J BLIIIIY) ASO[OUTULIT, UOWW0))-2)MNSU] JodUE)) [euoneN JYDLD-IDN Snainp sn2020j4ydpis ysurede 1031qryutr :J syun Suturroy AUojod :n) D) ([OUBYID 90/ YIM JOBIIXI) Weq i SJUIAD ISIAPE Y

‘1000 > d, 100 > mnnmo.o >d,

((v)
dnoid ur 7) (shep (skep
uoroeal aamisod (1) 0°F UOISIaA GI 10J Aep hwm awn GI 10 Aep BAQ Jwmn 09/09 ‘STISOONT [0 Sw 0wlm Tu e A [¢2]
unys AVOLO-ION (I) ) SUOISSIS GT 0¢ = 4 ) SUOISS3s G[ ‘0€ = U UOIS$2S T 9ORNXT S10T “epparid
pajoadsns QSULIYINOIN () ‘esurrynowt + g4 (V)
PaISoJIuBIA
souereaddestp (sdep £ 10} hep (skep £ 103 Aep
I q?A11S0d (2) d 10 12d sau ) suotssas Iod sowiT) 7) SUOISSIs 9L/SL TU QOBIIX TUCIU [zz] ‘ud
ra 2A11s0( () ured 105 WAL (7) FI ‘8¢ = u ‘(sondasnyue hz) suor <eyyde [eI10 JUAIINONY PRI €] 600T 4D
4 VO 10} ¥4.L (1) prge=udd(v) il
[e10) 0ga3e[d (d)
(shep
dnozs suww o 1 103 Aep 1od sowmy
SN NG 4(0) %5(4) ) SUOISSIS 59 “GT = U
¢ (V) ur souarayip v : v
a ’ ' UOTIROYISSe[D Q[ozeuodIN (D) (skep 1 10§ Le
yueoyrusis (7) YiosTL I W P Lo} EP Sv/Sy [12]
U e suoImaN (7) (shep  12d sown) §) suorssas TW G UOISSIS [ ‘(9D TU“IU
dnoid yoes ‘ . . ‘STIIJRO)S [ePIpULR)) €107 ‘ouenside))
w ‘ NgO (1) priojdepadsoum  $9 G = u Dd (V)
FSN NG (D) *(d) ) SUOISSas 9 ‘GT = U
(V) ur soua1ayrp :
> : : ‘(stjodoad Sururejuod)
JeyHsis (1) IsuLIyINOIN (g)
PADISOd g
Aep uo  2A11s04‘S
Aep uo ¢ 2a1150g (skep g (skep 8 %6V AL + %8
. ‘chepuQ (7)  uredjo Araoadg (g) 10§ Aep xod sowm -¢) 103 Lep xod sowm F-¢) 07/0T i JdL + %THT dL loz] ¥107
U 1u Keidg
PAnIsoq 9Z1s UOIST () SUOISSIS 7e—HT ‘0T = U SUOISSIS 7e—H¢ 0T = U eyyde [eI10 JUdLIMORY +9%G6S g + %579 @YSAOSeur}y
‘g Aep U0 ¢ 2AT)ISO] Kexds oqaoe[d (q) ‘(Toyeoid) sd (V) ] “eTUOPAdEIA
‘G Aep WO ¢ 2ATISO
‘¢ dep uQ (1)
saUTW 0¢—(07
Arewrxoxdde
EICIIN sueIqUIOW Sureoy mun Aep
syuaryed JSOIN () Snoonwr 0} adUIYPE 1od s wn N ‘0% = u
SNInq (D) (g) Snip jo uonein( () oysed o.ﬁwuﬁm o) Surpeay
- uey) 129399 (V) (€) 9718 uo1saT (¢) Sutres [nun Aep xod sowm PI1/0T1 U s - [61] 10T T
(D) uey)  I9O[N JOF JUDWIEIT) ey 76¢ = u (1o 2a170  “veyjyde [eI0 JULLIMOY d qvi v
mun £ep 1od sowmy
19119q Apueoyrudis o uoneIn(J (7) : : Surureyuod) 44 (V)
a4 ) Y 3 T ‘G¢ = U ‘(JI0 suresas
(@) 4(¥) (@) souereaddestp Surureuos) dd (a)
(D) ueyy ured 105 AL (1) o
10132q Apueoyrudis
(@) (V) (D)
srjodoxd
(uouri3ax (uowndar  (pasA[eue/pazrwopuer) pasn 30 CMMWMQNSU ook
S)Ns3I ure SOINSBAW AWOIINQ) UOTJUIAIUT) ‘UOTJUIAIDIUT) aZIs junouwre ‘srjodoxd [eo1tay
av I TN : ‘ ‘uonyonpoid JOoyINe ISIL]
dnoi8 joryuopy  dnoid reyuowniadxy opdures dseasrp sjusreq JO WLIOf pasn) mﬂ.ﬁo doud :

JO uoned0]

'S9SBISIP [RI0 I0J ST,.OY P2pn[oul 9y] JO SonsLadeIey)) I 19dV],



Evidence-Based Complementary and Alternative Medicine

“[[22 poo[q AyMm DM ‘Aderay 1ojerposea
(LA 91BI 9ATIORYD [810) Y], QUIZBIPBJNS JSATIS :(JSS <UOIN[0s apLIo[yd wnrpos [esrdojorsAyd :s0sq “yoed ysewr uapjod surd :JINdd (9) ueyy 1o10q Apuedyrudis () :aantsod guaunuro siodoxd :0g oped ysewr
stjodoxd :qjAd 9oenxa stjodoid :qq cwreard sijodoid :p g ‘sdnoid usamiaq aouaragIp Juedyrudis ou :gN {parrodar jou 11 {(y) uey) 1039q Apueoyrudis () :9anedau syrun Sururioy AU0[0d 1) I SIUIAD ISIIAPE Y
‘(0SS PUe DJ PIAISIAI SeaTe WIng om) [Im syuaned wEmmv ‘100°0 > d,‘10°0 > m; ‘600 >d,

SYIuoW 7 (I, A ‘Syjuowr

09/09 192N 300§

ru PADIsod (1)  19om 10y ¥4a.1, (1) 706 = 1 wﬂqﬁmﬁw 110§ Aep 12d sowny M STYI[W $AJ2qRIP Eaiauliciiialiifg) TU ‘eury) [82] €107 ‘UIx.
—HLAt ‘0d ‘0€ = U LA+ 0d (V) payads 10410
amsng ®
LANESINE 2mded ©
SN®@ ‘© A
SUOIS3[ dude (S)[29M ¥ 10 YoM (syoam ¥ 10§
U AeSNG .@@v Jo aquiny (7) 1od owu) 1) suorssas yoam 1ad iy T) SUOTSSIS 0€/0€ Quoy 3z oped ysey I'U “BAIOY [£2] €107 “1req
e oAne8 fonselg ® 0161 = 4 dNdd (9) 01 ‘ST = 4 JINd (V)
- NO wngo
) PS©
IMISION (D
suonIpuod unys (1)
SN (9)
(F) pue (D) woamiaq (skep g 103 Aep
SN Inq “(q) ueyy 1od sw) T) SUOISSIs g7
19139q Apueoyrudrs TS = u durpaseA (4)
(@) WD) “4(V) (9) (skep
(4) ueyy 1o19q 8 10§ Aep 1od own
Apueoyrudts () mo&uowww,w MMW 1) SUOISSas §7 06 = U
((q) dnoi3 A0) 5@ (V) (7) uonewrenbsa( (¥) RIOZRUOAN () (sAep 8 10) Avp hwm wmﬁ 881/THT “IMOJODISIoA J— S ‘
(4) ueyy 10139q (skep 1) SUOISS3S §7 ‘97 = U T'U )ORIIXY 1u ‘uede( [92] 1107 M3eSN
ur 1) Yo R 3 ewoyIAIg (€) X d : 3 eoumn pue snided eaur],
DUESYIUSIS () ond opdeq () 8¢ 2% AvP 12d oum (Tw/3w 0g) 4d (V)
(0) (@) (V) (€) smumag (1) D SUOISSS 8T TE = u
(@) <4(0) (@) . Aauoy e10edVY (D)
¢ a?\v Ul dUIYIp (skep
Jueoyrudig (7) 8¢ 10§ Aep 10d owmn
() we 19119q T) SUOTSS3s 8T ‘6 = U
Apuesyrudis () ‘(Tw/3w o01) Ad (4)
4(0) 4(@) (V) (1
(Guipesy (Surreay [mun yoom 1od
awir) 1) SUOISSIs 7§ 01 /
[Mmun yoam 1ad | .
:S19YJ0 2y} £(Surfeay [un
aur) [) SUOISSas 0T 0} 95/9¢
. I90[N 10 JudUIIeaI) . ; Kep 1od own 1) suorssas . _ [sz] €102
U QAnIsod (1) 87 ‘87 = U ‘yuawjearn) S 190N YIIM SINTUIAIIXD I°U QUaUUIO) 1'U ‘pue[og .
Jo wonen( (1) uorssaxrdwod r 9 L:0d 8T =¥ JI9MO] JO SUTOA 9SOJLIBA PISmozIeYy
: quauryear) uorssarduwod : :
* SOSd i + §DSd UMM 190N
19070 o3 Sursury (q) o ButsuL + Od ()
SN INQ suIng Ioj Juawiean) LOTSSaS
o ! Cem €z/se - S [ve]
T (&) teq 2omaq (V) (2) Jo woneInd (z) 1,62 =uass (9) UOISSIS [ %5€7 = D (V) ‘suwInq owuw%.vzouwm THWeID e 7007 4013210
SN (D) ndo (1) ’
srjodoxd
Jjo uonrsoduod
(uourrSax (pasAreue/pazruopuel) pasn
(uawrSar ‘WOTIUIAIUT) [eo1rwayd 1eak
v SJ[NSAI UTRJA] SIINSBIW SWOINO) ‘UOTIUIAIIIUT) az1s opduures junoure ‘sfjodoxd
dnoi$ reyuswiLrodxy ‘uononpoid qoIne ISIrg
dnoi$ jonyuo) 9SBISIp Sjuaned JO wLIOJ Pasn) stpodoxd

JO uoneso0T

"SOSBISIP UDYS J0J ST,OY PAPN[OUI 9} JO SOISLINORIRYD) 7 T4V,



Evidence-Based Complementary and Alternative Medicine

‘ureand Teurdea stjodoxd :pAJ «(g) wey 19330q Apueoyrudrs (v) :p2antsod guaunuto syjodoid :0d ‘payrodar jou r1u (o8 [euIdeA S[0ZEPIUOIIOUI i ATA JUSUIUIO JTIAO]IAIR QY SJUIAI ISIIAPE ‘Y
1000 > d,°10°0 > d 4 *50°0 > d,

9ANISO{ (€) (uotom
qOAHISOd (€ pa3oojur g7 10§ ATUO)
NG NG) d "
(0) ueq [er1a30eq-o130d 10y (skep
1009 AnuesTrudis jJouonodyuy (¢) O 1oy Aep 1od sowmy
An_v ﬁ um i ( .v SUOISI[ JR[NDISIA (5) F) SUOISSIS OF ‘0 = U (skep (T 10§ Aep 06/06 1oe1
QUON w %HQ.MWH Aav d SUOISO] 192N () Quaunuro oqase[d (D) J1od sowm) §) suorssas [ejruadorn pue efeyiuad  I'U JULUNUIO T'U ‘epeuR)) . Ewowﬂ
4 w_awﬂmom SUOISI] pAIsNID) (D) (s&ep (T 10§ Lep 0% ‘0¢ = ©#‘0d (V) Jo uonoojyur [exia sad1of] 000z P A
« }Mv cO ® suotsaT (7) Iod sowm §) suorssas
@ paedy 0% ‘0¢ = 4 ‘OV (9)
a1oM oym sjuarjed
Q2Ansod (1)
Jo 1aquinN (1)
skep £ 105 A sk A
- LPADISOd () ure3s urels (7) (iep L0} 1P (84 L 103 °oP . 8¢ qu [62]
Iu SATISO PLISILS S 1oSTL 1od owry 1) suorssas  1ad oWy ) SUOISSAS  (OT/00T ‘SHIUISEA IOy HOIS$9S T “UIBa T'U “URI] CABSIO
SOd (D) PHIME ISV (I o6 —uopAw (@) £%08 = # DA (V) e o0T O
sijodoad
(uourSax (uowntSor  (pasA[eue/paziwropuer) pasn 30 QMMWMQWOU sk
v S)NS2I UTRJ|  SIINSBIW WO02INQ UOTJUIAIUT) “UOTJUIAIUT) o718 junowe ‘srjodoxd é_oﬁ n Mh d Joune 1811
dnoid jonuoy  dnoid reyuswurrodxy o[dures ‘oseasip sjueanje  JO ULIOJ Pas) mmw m% d e 1T

Jo uonedo]

'S9SeISIp Twu_ﬁuw I0J ST.OY Papn[oul 943 JO SONSTIadeIey)) ¢ H1dV],



Evidence-Based Complementary and Alternative Medicine

(iii) Animal or in vitro studies (n = 54)

(3) Internal use of propolis (n = 14)
(4) Intervention mixed with herbal

(5) Unqualified control interventions

6
)
Potentially relevant studies identified i
Potentially relevant studies identified orentiaty re. cvant studies b e.n Hedin

= . . . electronic Korean and Chinese

2 in electronic English databases

3 (n=227) databases and other sources

i (n=159)

[=1

L

=
. Studies after duplicates removed

(n=221)

o8 Excluded after screening titles and

g abstracts (n = 139)

g (i) Review (1 =21)

) (ii) Qualitative study (n = 1)

(iv) Not related to propolis (n = 63)
) Full-text studies assessed for
eligibility (n = 82)
Excluded after reading the full text

2 (n=170)

E (i) Case studies (n = 5)

& (i) CCTs (n = 9)

M (iii) Quasi-RCTs (n=1)

(iv) RCTs excluded (n = 55)
(1) EUP, but mouthwash therapy
N— (n=15)
(2) Applying EUP in healthy
Studies included in qualitative persons (n=12)
synthesis (n = 12)

o medicine (n =7)

'_8

=

E (n=7)

Studies included in meta-analysis
(n=2)

F1GURE 1: Flowchart of the RCT selection process. CCTs: controlled clinical trials; RCTs: randomized controlled trials; EUP: external use of

propolis.

of disease were heterogeneous. The five studies included in
the oral diseases group consisted of three studies on recurrent
oral aphthae (ROA) [20, 21, 23], one study on candidal stom-
atitis [21], and one on mucositis [23]. Five trials addressed
skin diseases; second-degree burns [24], leg ulcers [25], tinea
capitis and tinea versicolour [26], acne [27], and diabetes mel-
litus with foot ulcer [28] were each assessed by one study. Two
studies were included in the genital diseases group; one was
on acute vaginitis [29], and the other was on genital herpes
(30].

3.3. Interventions. Four studies compared EUP with a
placebo intervention that was the same form of EUP [19, 20,
30], and two studies compared EUP with EUP that had a dif-
ferent ingredient [19] and concentration [26]. A combination
of EUP and other interventions was compared with a control

of the same additional interventions in three trials [23, 25,
28]. Other studies compared EUP with mouthrinse [21],
miconazole [21, 26], silver sulfadiazine [24], acacia honey
[26], Vaseline [26], pine pollen mask packs [27], and metron-
idazole vaginal gel [28].

3.3.1. Locations of Propolis Collected. A total of eight studies
described the countries where propolis had been collected,
including the UAE [19], Macedonia [20], Poland [25], Japan
[26], Korea [27], China [28], Iran [29], and Canada [30].

3.3.2. Chemical Composition of Propolis. The chemical com-
position of propolis was reported in only one study [20]. In
this trial, the component of propolis was inhibitor against
Staphylococcus aureus, minimum 62.5%, balm 55.0%, total
phenols 24.2%, total flavones and flavonol 8.0%, and total
flavonones and dihydroflavonols 49%.
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TABLE 4: Risk of bias assessment.
Selection bias Performance bias ~ Detection bias ~ Attrition bias ~ Reporting bias
First author, year Random sequence Allocation aililcr;d;rrll%soefn d Bgflliglfl:f Incomplete Selective
generation concealment P P outcome data reporting
personnel assessment
Alj, 2011 [19] U U H U U U
Atanasovska, 2014 U U L U L U
(20]
Capistrano, 2013 [21] U U H L L L
Chen, 2009 [22] U U L 19} L U
Piredda, 2015 [23] U L H U L L
Gregroy, 2002 [24] U U H U U U
Kucharzewski, 2013 H U H U L U
(25]
Ngatu, 2011 [26] U U H U U L
Park, 2013 [27] U U L U L U
Yin, 2013 [28] U U H U L U
Mousavi, 2016 [29] U U H U L L
Vynograd, 2000 [30] U U H U L U

H: high risk; L: low risk; U: unclear risk.

3.3.3. Types of EUP Form. Seven forms of EUP were used in 12
RCTs; extract and ointment were utilized in three trials each,
and other types of EUP included paste [19], spray [20], gel
[21], cream [24, 29], and mask pack [27].

3.3.4. Amount of EUP Used. The amount of EUP used was
reported in only four studies: the amount of EUP for 1 session
ranged from 8 mg to 3 g in three trials [23, 27, 29], and one
trial used 5 mL of EUP for 1 session [21].

3.4. Outcome Measures. Twelve studies reported on very
diverse outcome measures due to the various types of diseases.
The duration of treatment for each disease was investigated in
three studies [19, 24, 25]. Two trials utilized Colony Forming
Units (CFU), lesion size, and TER. Outcome measures related
to pain were applied in three studies on oral diseases [19,
20, 22]. Studies on skin diseases used the measure of skin
reactions such as stuff, papules, pustules, and pruritus [26,
27].

3.5. ROB Assessment. The included RCTs had a generally
low methodological quality (Table 4). Although the 12 RCTs
reported randomization, one study reported an inadequate
method of random sequence generation (generated by even
and odd numbers) [25], and the other 11 studies did not
describe the method of randomization. Allocation was ade-
quately concealed in only one study, in which it was managed
by an external centre [23]. The participants and personnel
were blinded in three trials (same form of intervention was
used in the EUP and control groups) [20, 22, 27]. One study
compared EUP with a placebo that was the same form of EUP,
but it described a single-blinded method [19]. Blinding of the
participants and outcome assessor was employed in one trial
[21]. Nine studies properly addressed incomplete outcome

data (dropout did not occur) [20-23, 25, 27-30]. The other
three studies did not report the reasons for dropout [19,
24, 26]. Finally, for reporting bias, four trials reported their
protocol before conducting the RCTs [21, 23, 26, 29].

3.6. Clinical Efficacy of EUP. A meta-analysis was not possi-
ble because of the heterogeneity in the diseases or outcome
measures, with the exception of two trials on ROA [19, 22]
that used a placebo for comparison. We summarized the
results of the other studies because statistical pooling was not
performed [20, 21, 23-30].

3.6.1. Clinical Efficacy of EUP for Oral Diseases. Of the five
studies on oral diseases, a meta-analysis of two studies [19, 22]
on ROA reported that there were no significant differences
in TER for pain disappearance between EUP and placebo
groups (RR =1.96, 95% CI = 0.97-3.98, and P = 0.06) (Fig-
ure 2). For ROA, the effect of propolis spray was significantly
better than placebo in measures of lesion size (P < 0.01
on the 8th day) and severity of pain (P < 0.01 on the 8th
day) [20]. One trial [23] that compared propolis extract plus
mouthrinse with mouthrinse alone showed a significant dif-
ference between groups using the National Cancer Institute-
Common Terminology Criteria for Adverse Events (NCI-
CTCAE) (P < 0.05). No significant difference between
groups was identified in one trial [21].

3.6.2. Clinical Efficacy of EUP for Skin Diseases. Of the
five studies on skin disease, one on burns [24] showed no
significant difference between groups in CFU or duration of
treatment. For leg ulcers, the combination of propolis oint-
ment with cointerventions was significantly more effective in
reducing the duration of treatment (P < 0.01) than coint-
erventions alone in the control group [25]. For tinea capitis
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FIGURE 2: Meta-analysis of the total effective rate (TER) of EUP versus placebo. EUP: external use of propolis; CI: confidence intervals.

and tinea versicolour, propolis extract (50 mg/mL) showed a
significant effect on pruritus, erythema, desquamation, and
white blood cell count compared with Vaseline [26]. For
acne, a pine pollen mask pack improved skin conditions and
pustules better than a propolis mask pack [27]. One study [28]
reported that propolis plus vasodilator therapy significantly
improved the TER (P < 0.05) when compared with vasodil-
ator therapy.

3.6.3. Clinical Efficacy of EUP for Genital Diseases. Of the
two studies on genital diseases, one study comparing propolis
vaginal cream with metronidazole vaginal gel reported a sig-
nificant improvement in Amsel’s criteria and gram stain [29].
Another study [30] compared propolis ointment with acy-
clovir ointment and placebo and showed a significant effect
of propolis on the number of healing patients (P < 0.01),
crusted lesions (P < 0.001 on day 3), ulcer lesions (P < 0.05),
vesicular lesions (P < 0.05), and herpetic-bacterial infections
(P < 0.01); propolis ointment was significantly more effective
at reducing ulcer lesions (P < 0.05) than placebo, but no sig-
nificant difference was found between propolis and acyclovir
in reducing ulcer lesions.

3.7. Adverse Events. Three studies described adverse events.
One trial reported a skin reaction in 2 cases in the EUP group
[23]. One patient suffered from itch in the control group [26].
No adverse events occurred in one study [30].

4. Discussion

The objective of this systematic review and meta-analysis was
to provide evidence on EUP for any disease. A total of 12
studies were included in our review. Three studies on ROA
[19, 20, 22] showed a significant effect of propolis treatment
compared to the placebo groups. Two studies on skin diseases
[25, 28] reported a significant effect of combined treatment of
EUP with other interventions (e.g., rinsing therapy, compres-
sion treatment, or vasodilator therapy) compared to the other
interventions alone. The results of one study on genital herpes
[30] indicated a significant effect of 10 days of propolis oint-
ment compared with a placebo ointment. We found in this
systematic review that EUP has a more beneficial effect on
ROA, skin diseases, and genital herpes than controls. How-
ever, because most of the RCTs had a small sample size, low

methodological quality and groups receiving different forms
of propolis, these analyses were not conclusive regarding the
effectiveness of EUP for the studied diseases. Piredda et al.
[23] reported that adverse events did not occur, and another
trial [30] did not mention severe side effects with EUP.
However, the evidence was insufficient to draw conclusions
about the safety of EUP because only three studies [23, 26, 30]
described adverse effects.

Most of the included trials had a low methodological
quality based on Cochrane’s risk of bias tool. Although the
12 RCTs stated that the participants were randomly assigned,
an adequate method of randomization was not described,
and only one [23] study had a low risk of bias for allocation
concealment. Random sequence generation and allocation
concealment are necessary to prevent selection bias. One
out of 12 studies reported proper blinding in the outcomes
assessment [21]. Low-quality blinding of outcome assessors is
more likely to be influenced by placebo eftects [33]. Therefore,
the included trials have the potential for overestimation.

The propolis used in the 12 included RCTs was collected
from diverse countries. Eight out of 12 studies [19, 20, 25-30]
reported the locations of where the propolis was collected.
Of the included twelve RCTs, only one study [20] mentioned
chemical composition of propolis. Huang et al. [34] reported
that propolis collected from many countries has similar
chemical components but that there is a difference in concen-
tration. Additionally, propolis collected from various regions
in the same country has been identified as having a few dis-
tinct components [2]. The chemical composition of propolis
collected from plants of certain countries can cause adverse
effects [35]. Therefore, the efficacy and safety of propolis,
considering geographical location, should be investigated in
future studies.

Four studies used placebo interventions that used the
same form of propolis for the control group [19, 20, 22, 30];
consideration of the smell of the placebo intervention was
not mentioned. The use of an indistinguishable placebo com-
pared to the experimental treatment is crucial for appropriate
blinding of participants. Because propolis has a specific aro-
matic smell [36], patients who are familiar with propolis pro-
ducts may have been able to recognize whether the product
was propolis. Thus, future studies should assess a proper
placebo, considering the scent of propolis.

In this review, trials using propolis as a mouthwash were
excluded because we focused on assessing the evidence of the
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efficacy of EUP when its ingredients were applied at the point
of illness. There was some evidence in a recent dentistry study
that propolis mouthwash protects against oral disease due
to its antimicrobial properties [37]. One trial [21] compared
propolis gel with propolis mouthwash and showed significant
effects before and after treatment but no significant difference
between groups. It is necessary to conduct comparative
studies to identify the different efficacies of EUP between
washing and applying forms of propolis.

Although our review indicated the applicability of propo-
lis for external use, few studies on the standardization of EUP
have been examined. Therefore, the following factors should
be standardized to reduce the heterogeneity of future trials on
EUP: (1) type of EUP form based on chemical composition of
propolis; (2) effects and safety of EUP considering geograph-
ical locations; (3) amount used and number of treatment
sessions; and (4) placebo model for EUP.

The strength of our review is that there was no restriction
of language or publication status; hence, English, Chinese,
Korean, and Persian papers were included in the review.
However, there are some limitations to this systematic review.
First, although 12 studies on EUP were included in this review,
the heterogeneity in the diseases, the types of EUP form, con-
trol groups, and outcome measures was high; thus, a statistic
pooling of 10 studies could not be assessed. In addition, it
is difficult to propose any definitive conclusions regarding
the safety of EUP because of the insufficient information on
adverse effects. Therefore, researchers should conduct RCTs
on EUP considering these limitations. Moreover, the side
effects and amount used must be described in future studies
to establish clinical practice guidelines for EUP.

As previous publications only investigated propolis for
oral diseases [16], our review showed that propolis may be
used externally for various diseases. The results could help
determine the types of disease and forms of propolis for
future research on EUP.

5. Conclusion

Our systematic review and meta-analysis suggested that the
effectiveness of EUP for the treatment of oral, skin, and
genital diseases was inconclusive because of the low method-
ological qualities and the small sample sizes. Further RCTs,
with a high quality and large samples for specific disorders,
must be conducted to provide additional clinical evidence on
EUP treatment. Furthermore, the standardization of EUP to
ensure clinical efficacy and safety is needed.
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