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Efficacy of preventive intervention of cryotherapy on radiation-induced oral mucositis
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[Abstract] Objective-To systematically review the efficacy of cryotherapy in head and neck cancer patients with radiation-induced
oral stomatitis. Methods-PubMed, EMbase, Cochrane Library, Web of Science, CNKI, WanFang, VIP and CBM databases were
searched to collect randomized controlled trials (RCTs) of cryotherapy in head and neck cancer patients with ration-induced
stomatitis from inception to January 31th, 2022. Literature screening, data extraction, and quality evaluation were performed
independently by two researchers. Meta-analysis was then performed by using RevMan 5.4 and Stata 16.0 software. Results-A
total of 36 RCTs were included. The results of meta-analysis showed that compared to control group, cryotherapy group had a lower
total incidence of radiation-induced stomatitis [adds ratio (OR)=0.30, 95% confidence interval (Cl) 0.23-0.39, P=0.000] and a lower
incidence of severe radiation-induced stomatitis (OR=0.17, 95%Cl 0.14-0.21, P=0.000). Conclusion-Cryotherapy may contribute
to reducing the incidence of radiation-induced stomatitis and the incidence of severe radiation-induced stomatitis.
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Fig1l Flowchart of the study screening

Rl MANARIERSFE
Tab 1 Basic characteristics of the included studies

Number of cases Intervention Assessment
Study Disease
Exp  Con Exp Con scale
Head and neck . Lo
GONG',2010 33 35 cancer RN+holding NS ice in the mouth RN RTOG
[10] Nasopharyngeal . .
LI", 2017 50 50 RN+holding NS ice in the mouth RN WHO
cancer
. Nasopharyngeal
XU'™ 2021 80 80 Sancirg RN-+holding NS ice in the mouth RN RTOG
[ Nasopharyngeal
CHEN'™2! 2012 48 pharyngeat o Ni+holding NS ice in the mouth+spraying thEGF  RN+spraying rhEGF WHO
and oral cancer
Nasopharyngeal
ZHANG'*',2013 60 60 Sanchg RN-+holding NS ice in the mouth+spraying rhEGF RN+spraying rhEGF WHO
e Nasopharyngeal .
GONG' ', 2011 40 40 RN-+ice compress RN RTOG
cancer
[15] Head and neck .
JI'™7,2008 31 31 RN-+ice compress RN RTOG
cancer
. Nasopharyngeal . . .
QU ™',2019 44 44 cancer RN-+ice compress+strengthening nursing RN WHO
(17] Nasopharyngeal . .
YAN'""",2011 66 66 cancer RN-+ice compress+spraying JUS RN WHO
Nasopharyngeal . L
CAI* 2021 55 55 ’c)anchg RN-+holding Kangfuxin ice in the mouth RN RTOG
(19] Nasopharyngeal . L
LI',2010 22 18 cancer RN-+holding Kangfuxin ice in the mouth RN WHO
Nasopharyngeal
MIN' 2014 10 10 Sam‘e’rg RN-+holding Kangfuxin ice in the mouth RN NCI-CTC
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Study

GU'?! 2020

XU'?! 2019

HUANG'?', 2011

ZHANG'*' 2017

ZHANG'®' 2015

YU'®! 2011
ZHAO0'?",2015

WAN'?/ 2011
HUANG'®’,2018
JIN®YY, 2019
LIU", 2010
LU 2015
TANG'®',2018

WANG**,2016

LIU™! 2014

LU 2017
GU"" 2016

HE"®',2018

QIN™, 2020

QIN“ 2021

YANG 2019
XIE'*?! 2019
PANG'*! 2013

BAI'“ 2019

Number of cases

Exp Con
45 44
39 41
40 40
25 25
30 30
30 30
25 25
99 99
50 50
50 50
30 30
52 48
20 20
40 40
30 30
20 20
47 47
50 50
40 40
60 60
36 36
30 30
25 25
33 85

Disease

Nasopharyngeal
cancer

Nasopharyngeal
cancer

Nasopharyngeal
cancer

Head and neck
cancer

Nasopharyngeal
cancer

Head and neck
cancer

Oral cancer

Nasopharyngeal
cancer

Nasopharyngeal
cancer

Nasopharyngeal
cancer

Nasopharyngeal
cancer

Nasopharyngeal
cancer

Nasopharyngeal
cancer

Nasopharyngeal
cancer

Oral and
maxillofacial
cancer

Head and neck
cancer

Nasopharyngeal
cancer

Nasopharyngeal
cancer

Nasopharyngeal
cancer

Nasopharyngeal
cancer

Nasopharyngeal
cancer

Head and neck
cancer

Head and neck
cancer

Head and neck
cancer

Intervention

Exp

RN-+holding green tea ice in the mouth

RN+holding green tea ice in the mouth

RN-+holding Kuding tea ice in the mouth

RN+holding Kuding tea ice in the mouth

RN-+holding SB ice in the mouth

RN+holding SB ice in the mouth+aerosol
inhalation with deproteinised calf blood extract
RN+holding milk ice in the mouth

RN-+holding milk ice in the mouth+drinking the
herbal tea

RN+holding Glycyrrhiza and Wumei ice in the
mouth

RN+holding Chuanbeipipagao and Yunnanbaiyao
ice in the mouth

RN+holding Glycyrrhiza ice in the mouth

RN+holding Biyafen ice in the mouth

RN-+holding carrot ice in the mouth

RN+holding Smecta ice in the mouth

RN-+holding ice cream in the mouth

RN+holding the frozen device in the mouth+
mouth-washing with vitamin-B12 solution

RN-+holding sterile distilled water ice in the
mouth+mouth-washing with icy saline solution

RN+mouth-washing with icy aloe solution

RN-+mouth-washing with icy mixed solution
(which contains tea polyphenols, normal saline,
lidocaine and dexamethasone )

RN+mouth-washing with icy mixed solution
(which contains tea polyphenols, normal saline,
lidocaine and dexamethasone )

RN+mouth-washing with icy water+taking
artificial cow-bezoar pills

RN-+mouth-washing with icy solution which
contains G-CSF

RN-+mouth-washing with icy mixed solution
which contains thymus protein

RN-+cryogenic aerosol inhalation(4-8 °C)

Con

RN

RN

RN

RN

RN

RN
RN

RN

RN

RN

RN

RN+mouth-washing with
Titai solution

RN-+drinking vitamin
solution

RN-+mouth-washing with
warm Smecta solution

RN

RN

RN

RN

RN-+mouth-washing with
NS solution

RN+mouth-washing with
sodium bicarbonate
solution

RN

RN

RN-+mouth-washing with
Duobeier solution

RN-+normal aerosol
inhalation(18-24 °C)

2022, 42(5)

Continued Tab

Assessment
scale

RTOG

RTOG

WHO

WHO

WHO

WHO

RTOG

WHO

WHO

WHO

WHO

RTOG

RTOG

RTOG

WHO

RTOG

WHO

WHO

RTOG

RTOG

WHO

RTOG

WHO

RTOG

Note: Exp—experimental group; Con—control group; RN—routine nursing; NS—normal saline; rhEGF—recombinat human epidermal growth factor; JUS—
Jieyoushen, a long-acting antibacterial material; SB—sodium bicarbonate; G-CSF—granulocyte colony stimulating facor.
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2.3 Meta 7 Hréas

2.3.1 BT ME O Bh B % R &k AR R 35 T
gy (9102 AT T O B R R A ik,
|-|—| 16 Iﬁbﬂ:% [14-15,17,19,23-26,28,30-31,33-34,37,40-41 ] fﬁgﬁ?ﬁ%ﬂ

B2 % FFr AT AT O AR R AR KB meta 53 #7425 R R AR E

X R R A E A A T E DR R 2, HOR
i, BOT T4l b S 0 s B IR R & A N BS R &
A NERH L AE B LUK B ZH v e A N B0 R R R B
B AE A AT I, T RS BR S A O 19 T A
Gy [919:16:10.21:22,27.20,92.35°36,36:99.42:44] i) S A IFURF 5 22 [7] G
iilep SEmrE (P=0.10, 17=31%), 0 1 & 200
*ﬁﬁ%\ﬁxﬁzr‘@_ TN RN 24 BE T
PEH R R AR R, ZRAGIT¥E X (OR=
0.30, 95%Cl 0.23~0.39, P=0.000). Meta /3 ZEHpkIA
L 2,

Fig 2 Meta-analysis and forest plots of cryotherapy for prevention of radiation-induced oral mucositis

2.3.2 JUHEGHE D R R AR R A 36 0
Wgs Y, IR 1 48561, XFHE411 476 (1, 51
RZE LG 255t (P=0.19, 1’=17%), &
(31 2 5N AR IR RN e AT oA . SRR 24
R T E O D R R R R AR A, R AT
% & ¥ (OR=0.17, 95%Cl 0.14~0.21, P=0.000) .
Meta 73 H7 FR AR & UL 1A 3.

Xof U JBCE M R R RS AR e ROA [) ELAA T )5 =X
BT ALY, SEH R S AR B ER K vk Beg o
(OR=0.25, 95%CI 0.14~0.43, P=0.000) . 7Kk4%yk#{
4 "+ (OR=0.12, 95%CI 0.06~0.22, P=0.000). I
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S REE ke gl %) (OR=0.25, 95%CI 0.12~0.49,
P=0.000) . I &r&gasvkdes % (OR=0.02, 95%CI
0.00~0.19, P=0.000). & T 25vkEke] ** (OR=
0.21, 95%CI 0.09~0.51, P=0.000). &z & 4hvk
He g % (OR=0.13, 95%CI 0.06~0.31, P=0.000)
TR RO SRR AR R AR IR X IR, 25
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B3 & FRITIETR EER S O ERRKEH meta 5 T & R R FFME
Fig 3 Meta-analysis and forest plots of cryotherapy for prevention of severe radiation-induced oral mucositis

BV A Felmfay . RS 1 I b A & A R 1 T -
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g (P=0.191), ZRRIVIAAFAEY] Wiy wfy. /&
TSP T s 8 B % e A S I T - B S AN X BR T IR
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Experimental Control Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
1.1.1 Normal Saline ice
CHEN 2012 1 48 8 42 14.6% 0.09[0.01, 0.76] o
GONG 2010 6 33 18 35 25.0% 0.21[0.07, 0.63] -
LI12017 3 50 7 50 11.5% 0.39[0.10, 1.61] -
XU 2021 5 80 17 80 27.9%  0.25[0.09,0.71] -
ZHANG 2013 5 60 13 60  20.9% 0.33 [0.11, 0.99] -
Subtotal (95% CI) 271 267 100.0% 0.25 [0.14, 0.43] ‘
Total events 20 63

Heterogeneity: Chi’=1.61, df =4 (P=0.81); ’=0%
Test for overall effect: Z=4.97 (P<0.000 01)

1.1.2 Ice compress

GONG 2011 4 40 19 40 264%  0.12[0.04,0.41] B —
112008 3 31 15 31 20.9% 0.11 [0.03, 0.46] - =
QU 2019 1 44 6 44 91%  0.15[0.02,1.28] .

YAN 2011 6 66 31 66 43.6%  0.11[0.04,0.30] — i
Subtotal (95% CI) 181 181 100.0%  0.12[0.06, 0.22] N o
Total events 14 71

Heterogeneity: Chi*=0.05, df =3 (P=1.00); I’= 0%
Test for overall effect: Z=6.57 (P<0.000 01)

1.1.3 Kangfuxin ice

CAI 2021 31 55 45 55 589%  0.29[0.12, 0.68] —i—
L12010 7 22 14 18 31.5%  0.13[0.03,0.56] - &
MIN 2014 2 10 4 10 9.6%  0.38[0.05,2.77] -
Subtotal (95% CI) 87 83 100.0%  0.25[0.12, 0.49] D
Total events 40 63

Heterogeneity: Chi*=1.00, df =2 (P=0.61); ’=0%
Test for overall effect: Z=3.96 (£<0.000 1)

1.1.4 Green Tea ice

GU 2020 0 45 14 44 527%  0.02[0.00,040] ¢ ——
XU 2019 0 39 13 41 473%  0.03[0.00,047) ¢ W —
Subtotal (95% CI) 84 85 100.0%  0.02[0.00,0.19] "S———
Total events 0 27

Heterogeneity: Chi’=0.00, df = 1 (P=0.94); ’=0%
Test for overall effect: Z=3.58 (P=0.000 3)

1.1.5 Kuding Tea ice

HUANG 2011 27 40 35 40 49.9%  0.30[0.09, 0.93] —
ZHANG 2017 3 25 13 25 501%  0.13[0.03,0.53] — &
Subtotal (95% CI) 65 65 100.0%  0.21[0.09,0.51] N
Total events 30 48

Heterogeneity: Chi*=0.83, df =1 (P=0.36); ’=0%
Test for overall effect: Z=3.43 (P=0.000 6)

1.1.6 Sodium Bicarbonate ice

YU 2011 5 30 19 30 52.8% 0.12[0.03, 0.39] — &
ZHANG 2015 5 30 17 30 47.2% 0.15[0.05,0.51] — &
Subtotal (95% CI) 60 60 100.0% 0.13 [0.06, 0.31] ‘
Total events 10 36

Heterogeneity: Chi*= 0.10, df =1 (P=0.75); ’=0%
Test for overall effect: Z=4.63 (P<0.000 01)

L

T T T

0.01 0.1 1 10 100
Favours [experimental] Favours [control]

B4 RIS ARE T E S 4T H) meta 5317 45 R R AR E
Fig4 Meta-analysis and forest plots of subgroup analysis of different intervention in experimental group
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BEl5 ST TR RS O B R PR 2¢ B9 iR <
Fig 5 Funnel plot of cryotherapy for prevention of radiation-induced
oral mucositis

B 6 RFRITIETR T ER ST O R RR X8R SHE
Fig 6 Funnel plot of cryotherapy for prevention of severe radiation-
induced oral mucositis

3 itig

I P 286 FE 4 2 Y o S 0098 A Y k2 iy LA AR
BB RRE . A WS 1 RSk FUR T B
HEAT IR A, 93.1% YR A B DA R, Hoh
66.3% (1) E B KA T E R . nl oL, Hh
PR Rh A A Z e e Ol I 1 R B AR Bl v
ML AL (2019) M7 R . O OO s A
RAEAET

RRIT IR TN AR, R A R
ik 40 B 14 2% 405 P T o e 2 G AR
Bl P2 2E T TR ARUR R, ¥ R7 iR AE D s 4 B e
WA NN FHAE M, AT T —EMITa. RILEY
A 190] - dEgeitna 19U WANG %5 %2 1y Z2 35 meta 43 #r
WSS IR BoR, OB URIT RN FH T2 bR )7
(A Sk ST A iR £ R, TR O S R AR B R A
R R R 1 R AR

@ JOURNAL OF SHANGHAI JIAO TONG UNIVERSITY (MEDICAL SCIENCE)

2022, 42(5)

I AR A Xl iS4 11 s R B 58 1 25 W B 1 T B A
FEME R PO . BURZE W O . ORI
BB hEE s S SR, B H AT,
WA A NI IR T i, ELBOA B T i it
A LASE 4 T B Sk 3000 1 S FE ISR, 1 RE T BEBE A TR
PEIGTT SR AR UE B D) A TR Y A — T LA
Sk U B TCTE 11 Js R B R 1 T S M T 7 R B I
AR meta Z0Hr 1 LER L X ERCE LA T AR v 1T
JERERE RSN, RBCA AP, DAE R
AN

AHIF ST G0 A 36 T IR ¥ VR 1 i B T Sk
RO T LA E R 1 RCT MESE, #E 4T & JF
Bro SR WIR . XL BUREE, TR A FL A
b, BT R RIT L, ARSI P R R AR R
1) J A 2R % % A ™ i e ) T LA R A B VR
T S U I e T D, [ A5 SR B s 8 VR 3k Tl
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Fb, Az B K UK 35 Bl Sk S50 7™ SO M O A
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SRS O B O B . AT 0 R,
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Ak KGR RS 0, A 2T ST R BRI IE S
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