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WoOuUND REPAIR AND REGENERATION

THE INTERNATIONAL JOURNAL OF TISSUE REPAIR AND REGENERATION

Systematic Review =~ OpenAccess (© @ &

Silver delivery approaches in the management of partial

thickness burns: A systematic review and indirect
treatment comparison

Leo Nherera MSc i, Paul Trueman MA, Christopher Roberts PhD, Leena Berg PhD, MD

First published: 25 July 2017 | https://doi.org/10.1111/wrr.12559 | Citations: 4

M\/olume 25, Issue 4 Wound Repair and Regeneration

o July/August 2017 Edited By:Jeffrey M. Davidson, Ph.D.

WOUND REPAIR Pages 707-721 g DESCR'PT'ON Print ISSN: 1067-1927 Online ISSN: 1524475X Impact Factor: 2.471
AND
REGENERATION

Wound Repair and Regeneration provides extensive international coverage of cellular and molecular biology, connective tissue, and
biological mediator studies in the field of tissue repair and regeneration and serves a diverse audience of surgeons, plastic surgeons,

dermatologists, biochemists, cell biologists, and others.
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OAppraisal Tool
O [%t & & 7 Meta-analysis]
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Py %EH /R (Populatlon/ Problem) :

e Adults and children with deep partial and superficial partial
thickness burnsns

| > 5% (Intervention): ...

 Nanocrystalline silver (ACTICOAT), silver-impregnated
hydrofiber dressing (AQUACEL AG), and silver-impregnated
foam dressing (MEPILEX AG)

« All silver delivery approaches including SSD, silver nitrate,
nanocrystalline silver, silver-impregnated hydrofiber dressing,
and silver-impregnated foam dressing

7~ (Outcomes) : ...

« Infection, LOS, time to healing/reepithelialization, incidence of
surgical procedures (defined as debridement and skin grafting)
and pain




Appraisal sheets(FAITH)
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FAITH-#= 3

g, -k}mv% 3
Beis- BA rﬁ‘?‘
'Fi}i(-kr' Medline

Cochrane T HE L E

TR

MBASE 3&) I ®
b rv k3l §(§.
i Ry
Web of Science,

Scopusg* Google
Scholar) PR
PR o 2 pdOF
7 R ES > I ¥
IE;PEB??:% * MeSH%
B2 - BERFR
(text words) o

2_E 45 TR

4R B g 7

Literature search

Studies were identified by searches of the following elec-
tronic databases with no restrictions in language: PubMed,
EMBASE, Cochrane Database of Systematic Reviews
(CDSR), Cochrane Central Register of Controlled Trials
(CENTRAL), Database of Abstracts of Reviews of Effects
(DARE), Health Technology Assessment (HTA) Database,
CllnlcalTrlangov International Clinical Trials Registry
Platform (ICTRP), and the European Trials Register. A
search strategy, which included both free text and MeSH

terms, was used to identify studies indexed on PubMed,
and this was modified for searches of the other databases
to account for differences in syntax and thesaurus head-
ings. The search terms are shown in Appendix I (Support-
ing Information). The searches included citations from

1990 (when most of the commonly used silvers became

available) to May 2015. A pearl-growing technique,
whereby the references of relevant papers identified in the
original search are searched, was used to identify further
publications of interest.
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o HOF THLE 3

— PubMed, EMBASE, Cochrane Database of
Systematic Reviews (CDSR), Cochrane Central
Register of Controlled Trials (CENTRAL),
Database of Abstracts of Reviews of Effects
(DARE), Health Technology Assessment (HTA)
Database, ClinicalTrials.gov, International

Clinical Trials Registry Platform (ICTRP), and
the European Trials Register

MR PR (R i)
e & £ 1 1 1990 to May 2015

¢ 3 UET

7 R M E Yy 7

% 4F e )?-'{-:}f'ij_ SR e
L BALRAFTHE(:
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wrr12559-sup-0001-suppinfo1.docx
wrr12559-sup-0001-suppinfo1.docx
wrr12559-sup-0001-suppinfo1.docx
wrr12559-sup-0001-suppinfo1.docx

FAITH-2 5 2% 45 31473 ehip b 45 2
EXS X \

e RCTs, retrospective, and prospective comparative observational
studies
® no restrictions in language

e Adults and children with deep partial and superficial partial
thickness burns

e Nanocrystalline silver (ACTICOAT), silver-impregnated hydrofiber
dressing (AQUACEL AG), and silver-impregnated foam dressing
(MEPILEX)

e Infection, LOS, time to healing/reepithelialization, incidence of
surgical procedures (defined as debridement and skin grafting)
and pain

B

e Systematic reviews, conference abstracts, case series, case
reports, narrative reviews, editorials, opinions; studies w7
performed in animals

e Full thickness burns
e Other silver dressings
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PRISMA

Records identified through Additional records identified from
database searching other sources [reference lists of
(n = 1587) Systematic Reviews]
(n=0)

Records after duplicates removed

(n=1,057)

h
Records screened Records excluded

(n=1,057) —» {n = 1005)

¥
Full-text articles assessed Full-text articles excluded
for eligibility I (n=233)
(n=152)

l

Total number of studies
included
(n=19)
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Data extraction

* }%*{!%7 e T&-ﬁl\‘ FFB Two reviewers independently assessed the full text papers
2 A Vg of the studies identified during the abstract assessment

TR i i:\F ] g stage for inclusion, based on the PICO eligibility criteria.

# 1& A L:ﬁg—.,gg .1 ,'El , Initially, five papers were fully independently data

v ¥ 73 extracted by two reviewers using a standardized data

11, Fy,_‘p'i .ﬁ E’; F.‘t extraction form and validated by one reviewer; however,
because agreement between the two reviewers was high,

\T'F’ ?\* (-}[\f’ﬁ"‘}’ﬁ‘]‘ 5 %‘ ‘"'] the remaining papers were extracted by one reviewer and

" validated by a second reviewer. Any discrepancies were

T‘?ﬁ“ FF ’EE ’ * resolved through discussion, with mvolvement ol a third

Teviewer 11 necessary.

‘E%l} F RN = ;é ~
— E‘i ﬁk’fﬁp ;Ln Quality assessment

A Two reviewers assessed the methodological quality of the
iSFl ] ) ° studies independently. RCTs were assessed using the
Cochrane risk of bias tool, which addresses seven specific
domains: random sequence generation, allocation conceal-
ment, blinding of participants and personnel, blinding of
outcome assessment, mcomplcte outcome data, selective
outcome reporting, and “anything else.”'* The Good
ReseArch for Comparative Effectiveness (GRACE) check-
list, which i1s an 11-item tool, was used to assess the qual-
ity of data and methods of the observational studies.'”
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incidence of infection

New silver defivery  Old silver delivery (SSD) 0dds Ratio Odds Ratio

( A) Study or Subgroup  Events  Total Events Total Weight M.H, Random, 95% Cl M.H, Random, 95% CI

1.1.1 Nanocrystalline silver dressing

Fong 2005 2 30 28 73 150% 0.11[0.03,052] *

Tredget, 1998 5 25 16 25 18.7% 0.14 (0.04,0.50) .

Muangman, 2006 3 25 4 25 13.7% 0.72[0.14, 3.59) -

Subtotal (95% CI) 80 123 47.4% 0.21 [0.07, 0.62) = —

Total events 10 48 ‘

Heterogeneity. Tau®= 0.34, Ch#= 323, df= 2 (P = 0.20)| F= 38%

Lestioroveraliefiect 2= 284 (E=0000) ‘

1.1.2 Silver-impregnated hydrofiber dressing

Caruso 2006 5 42 8 40 209% 0.67(0.21,213) -

Subtotal (95% C1) 42 40 20.9% 0.67 [0.21, 2.13] e

Total events 6 8

Heterogeneity. Not applicable
Testfor overall effect Z= 068 (P =0.49)

1.1.3 Silver-impregnated foam dressing

Tang 2015 8 7 14 82 26.1% 0.62(0.24,1.57) — e
Siiverstein 2011 1 49 1 48 56% 1.00 [0.06, 16.45]

Subtotal (95% CI) 120 131 31.7% 0.65 [0.27, 1.57) B
Total events 9

Heterogeneity: Tau®= 0.00, Ch#=010,df=1 (P=075)| = 0% |
Testfor overall effect Z= 096 (P =0.34)

Infection control
Intervention Comparator OR?® (95% CI) p-Values 4 + 4 4
0.05 0.2 1 5 20

Nanocrystalline silver SSDsilver nitrate 0.21 (0.07, 0.62) 0.005 Favours New silvers Favours Old silver (SSD)
Silver-impregnated hydrofiber dressing 0.67 (0.21, 2.13) 0.49
Silver-impregnated foam dressing 0.65 (0.27, 1.57) 0.34
Nanocrystalline silver Silver-impregnated hydrofiber dressing 0.31 (0.06, 1.54) 0.1534

Silver-impregnated foam dressing 0.32 (0.07, 1.53) 0.1549

Silver-impregnated hydrofiber dressing Silver-impregnated foam dressing 1.29 (0.30, 5.45) 0.7437
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length of stay

New silver delivery Old silver delivery (SSD) Mean Difference Mean Difference

(B) Studyor Subgroup _ Mean  SD Total Mean  SD  Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI

2.1.1 Nanocrystalline silver dressing

Tonkin &Wood2005 88 56 3% 155 78 36 122% -670[984,-356) —————

Fong 2005 125 625 18 1725 88 49 86% -475[849-101)

Muangman, 2006 n 13 B p1l 10 25 29% 000}6.43,643)

Subtotal (95% CI) B0 110 23.7% 5.47[7.42,-292) iR

Heterogeneity. Chi*= 3.45, df= 2 (P= 0.1 a

Test for overall effect Z= 4.50 (P < 0.00001)

2.1.2 Silver-impregnated hydrofiber dressing

Dokter 2013 75 646 302 97 76 164 638% -220[357,-083) -
Subtotal (95% CI) 302 164 63.8% -2.20[-3.57,-0.83) R
Heterogeneity. Not applicable

Testfor overall effect Z= 314 (P=0.002)

2.1.3 Silver-impregnated foam dressing

Silverstein 2011 562 725 49 831 85 50 124% -2691580,042) ——1
Subtotal (95% Cl) 49 50 124% -269[-5.80,0.42] B
Heherogeneity Not applicable

Test for overall effect Z=1.70 (P = 0.09)

LOS 2 - .

1
\J 1 L 1
Intervention Comparator MDP (95% Cl) pValues -10 -5 0 5 10
Favours New silvers Favours Old silver (SSD)
Nanocrystalline silver SSD/silver nitrate -5.17 (-7.42, —-2.92) <0.00001
Silver-impregnated hydrofiber dressing -2.20 (-3.57, —-0.83) 0.002
Silver-impregnated foam dressing —2.69 (-5.80, 0.42) 0.09
Nanocrystalline silver Silver-impregnated hydrofiber dressing -2.97 (-5.60, —0.34) 0.027

Silver-impregnated foam dressing —2.48 (-6.32, —1.36) 0.207
Silver-impregnated hydrofiber dressing Silver-impregnated foam dressing 0.49 (-2.91, 3.89) 0.790 P 7 17
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time to healing/reepithelialization

New silver delivery Oid silver delivery {SSD) Mean Difference Mean Difference

(c Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI

3.1.1 Nanocrystalline silver dressing

Gravante 2010 (Deep partial) 16 185 50 26 2 4 23% -1000[14398,-502] ¥—

Gravante 2010 (Superficial) 25 15 6 8 325 16 184%  -550F7.48,-351)] ——

Cuttle 2007 149 a7 24 183 223 328 100% -340F6.11,-069) —_—

Huang, 2007 1242 625 83 15.79 586 83 224% -3.371518,-1.56) o

Subtotal (95% CI) &0 431 53.7% -4.47[5.63,-3.30] =

Heterogeneity: Chi*= 780, df= 3 (P = 0.05)

Test for overall effect Z= 7 .51 (P « 0.00001)

3.1.2 Silver-impregnated hydrofiber dressing

Muangman, 2010 10 3 35 13.7 43 35 242% -3.705.44,-1.96) —_—
Caruso 2006 16 8 42 17 85 40 57%  -1.00}458, 258 -_—
Subtotal (95% C1) 77 75 299% -3.18[4.75, -1.62] e

Heterogeneity: Chi*=1.77, df=1{P=01 8)
Test for overall effect Z= 399 (P < 0.0001)

3.1.3 Siiver-impregnated foam dressing

Sikverstein 2011 1344 9.2 49 171 99 51 52% -367 +7.41,007)

Tang 2015 15 78 n 16 83 82 11.2% -1.00 £3.55,1.55) —

Subtotal (95% C1) 20 133 164% -1.85[-3.96, 0.26] g s

Heterogeneity: Chi*=1.33,df=1 (P = 0.25)

Testfor overall effect Z2=1.72 (P=0.09)
Time to healing/reepithelialization + 4 4 $

-10 -5 0 5 10
Intervention Comparator MD® (95% Cl) p-Values Favours New silvers  Favours Old silver (SSD)
Nanocrystalline silver SSD/silver nitrate -4.47 (-5.63, —3.30) <0.00001
Silver-impregnated hydrofiber dressing —3.18 (-4.75, —1.62) <0.0001
Silver-impregnated foam dressing —1.85 (-3.96, 0.26) 0.09
Nanocrystalline silver Silver-impregnated hydrofiber dressing —1.29 (-3.24, 0.66) 0.1964
Silver-impregnated foam dressing —2.62 (-5.03, —0.21) 0.0328

Silver-impregnated hydrofiber dressing Silver-impregnated foam dressing —1.33 (-3.96, 1.30) 0.3259
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incidence of surgical procedures
New silver delivery  Old silver delivery (SSD) Odds Ratio Odds Ratio

(D) Study or Subgroup Events Total Events Total Weight M-.H, Fixed, 95% Cl M-H, Fixed, 95% Cl

4.1.1 Nanocrystalline silver dressing

Fong 2005 1 ) 1 4 20% 0.05[0.00, 1.56)

Tonkin & Wood 2005 9 36 24 36 113% 017 [0.06, 0.46) T —

Cuttie 2007 37 281 84 328 421% 0.44[0.29,067) —

Peters & Varchere 2006 g 30 34 73 8.7% 0.49[0.20,1.22) T

Muangman, 2006 4 25 6 25 3.2% 0.60([0.15, 2.47)

Subtotal (95% CI) 376 466 67.1% 0.40 [0.28, 0.56) ’

Total events 60 ‘ 152

Heterogeneity. Ch*= 4 .96, df=4 (P=029)|*=19%

Testfor overall effect. Z= 5.24 (P = 0.00001:

4.1.2 S(NO!WOOI‘I&(OO hydrofiber dressing

Dokter 2013 35 302 34 164 24 4% 0.50 [0.30, 0.84) —

Caruso 2006 5 42 7 40 39% 064[0.18,2.20)

Subtotal (95% CI) 344 204 28.3% 0.52 [0.32, 0.84) ‘

Total events 40 ‘ 41

Heterogeneity Ch*=012,df=1 (P= 0‘73)|l‘= 0% |

Testfor overall effect: Z= 2.68 (P = 0.007)

4.1.3 Siver-mpregnated foam dressing

Siverstein 2011 2 49 4 50 24% 0.49[0.09, 2.80]

Tang 2015 3 A 4 82 22% 0.86[0.19, 3.98)

Subtotal (95% C1) 120 132 46% 0.67[0.21,2.10] | —ERRTe—

Total events 5 8

Heterogeneity: Ch*= 023, df= 1 (P=0863)|P=0%

Test for overall effect Z= 069 (P=0.49) ‘
Intervention Comparator OR?® (95% ClI) p-Values : - : -

— — 0.05 0.2 5 20
Nanocrystalline silver SSD/silver nitrate 0.40 (0.28, 0.56) <0.00001 Favours New silvers Favours Old silver (38D)
Silver-impregnated hydrofiber dressing 0.52 (0.32, 0.84) 0.007
Silver-impregnated foam dressing 0.67 (0.21, 2.10) 0.49
Nanocrystalline silver Silver-impregnated hydrofiber dressing 0.77 (0.42, 1.39) 0.3937
Silver-impregnated foam dressing 0.60 (0.18, 1.99) 0.4078

Silver-impregnated hydrofiber dressing

Silver-impregnated foam dressing

0.78 (0.22, 2. 70)
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32 FA 3Rk SSD RIKER RERKAAEER | IRERBMRENR

Fong 28/51 2/19
2005 Australia (54.9%) (10.5%)
Tredget
1998 Canada 16/25 (64%)  5/25(20%)
Muangman
2006 Thailand /22 (16%)  3/25 (12%)
Caruso
2006Usa  ©/40(20%) 6/42 (14.3%)
Tang 14/82 )
2015 China (17.1%) 8/71 (11.3%)
Silverstein 1/49 (2%) 149 0%

2011 USA
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TonKIMEGSS B ieicii7is i Belghicis
Wood days days
2005 Australia y y
Fong 17.25+88  125+6.25
2005 Australia days days
Petersand 4395, 102 0,83 + 234
Verchere 9 davs davs
2006 Canada y y
Dokter 2013 9.7 (7.60) 7.5 (6.46)
Netherlands days days
Silverstein 8.31 +85 5.62 +7.25
2011 USA days days

:} S b
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BRI SSD BIEKHAEEN | RIRSREN

Gravante
26 16 21
2010 UK
(deep partia) days days days
Gravante
8 2.5 12
2010 UK
(superficial days days days
Huang 1579+ 56 1242 +6.2
2007 China days 5 days
Cuttle 18.3 + 22.3 149 + 9.7
2007 Australia days days
Muangman 13.7+4.3 10+ 3
2010 Thailand days days
Caruso 2006 17 £ 8.5 16 £ 8
USA days days
Tang 16 £ 5.25 15+ 5.25
2015 China days days

o e A L e 3
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el = 4 ﬁi:}‘lﬂf"m?i |
152 P SR KR | RN | SRERER
Fong 2005 Australia ~ 284/4 (100%) 1/4 (25%)

Tonkin & Wood 24/36
2005 Australia (66.7%) 9/36 (25%)

84/328 37/281

Cuttle 2007 Australia (25.6%) (13.2%)

Peters and 34773 (47%) 9/30
Verchere 6
2006 Canada (30%)

M
Auangman 6/25 (24%)  4/25 (16%)

Dokter 2013 34/164 35/302
Netherlands (20.7%) (11.6%)
Caruso 2006 usa  7/40 (17.5%) 5/42 (11.9%)
Silverstein 2011usa  4/50 (8.0%) 2/49 (4.1%)
Tang 2015 China 4/82 (4.9%) 3/71 (4.2%)
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