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= Interventions at abattoir level to control microbiological hazards are an essential part of meat
safety assurance systems

= Cattle hide interventions can be seen as a ‘proactive’ method to deal with sources of beef
carcass contamination.

= A systematic review has already performed to identify literature investigating the efficacy of
processing interventions to control microbiological contamination in beef was performed.

= Risk of bias performed to see which studies are suitable for meta-analysis.

= Meta-analysis was performed when an intervention group had more than three trials with a low
risk of bias.

= A mixed-effects model was used to create pooled summary statistics and then presented as
Forest plots. Tests for heterogeneity of study groups were additionally performed.
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266 relevant studies were identified.

42.5% (113) were of low risk of bias and available for meta-analysis.

Interventions that had extractable data were:
= Hide cleanliness assessment - 4 papers
= On hide interventions (i.e. hide water washes, shellac)- 7 papers

Insufficient number of studies to assess: i sat
ias arising from the randomization process
= H |de CI I pp] N g Bias due lo deviations from intended interventions
. BaCte riOph age treatment Bias due to missing outcome data

Bias in measurement of the outcome

] C h em |Ca I was h es Bias in selection of the reported result

Qverall risk of bias

Meta-analysis grade:
= Significant positive effect
= Non-significant positive effect
= Significantly homogenous studies
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= Using hide cleanliness scores led to:
= Aerobic colony count (ACC) reduction: S T

Serraino (2012) UK scoring system Clean hide cat. 2 vs Dirty hide cat 5 —a— 220 [278-162] 5.0%

Serraino (2012) UK scoring system Clean hide cat. 1 vs Dirty hide cat 4 . 210 [-2.50;-1.70] 5.4%

Serraino (2012) UK scoring system Clean hide cat. 1 vs Dirty hide cat 3 —— -1.50 [-2.32;-0.68] 4.3%

] m 2 0 - 2 — 0 Serraino (2012) UK scoring system Clean hide cat. 2 vs Dirty hide cat 4 . -1.50  [-1.94;-1.06] 5.3%
" O g C o " " — » 0 Blagojevic (2012) UK scoring system Clean hide cat. 1 vs Dirty hide cat 4 —_— -113  [[1.65,-061] 51%

’ , Hauge (2012) Norwegian scoring system  Clean hide cat. 0 vs Dirty hide cat 1 .- -0.80 [-1.30;-0.50] 54%

Serraino (2012) UK scoring system Clean hide cat. 2 vs Dirty hide cat 3 — 090 [-1.74,-0.06] 4.3%

Blagojevic (2012) UK scoring system Clean hide cat. 2 vs Dirty hide cat 4 e 076 [-1.29,-0.23] 51%

- McEvoy (2000) Irish scoring system Clean hide cat. 2 vs Dirty hide cat 3 haanl 062 [1.06;-0.18] 5.3%

. a e rs t rl a S McEvoy (2000) Irish scoring system Clean hide cat. 2 vs Dirty hide cat 5 = -0.54 [-1.04,-0.04] 52%
’ McEvoy (2000) Irish scoring system Clean hide cat. 2 vs Dirty hide cat 5 | -0.53  [-0.96;-0.10] 5.3%

McEvoy (2000) Irish scoring system Clean hide cat. 2 vs Dirty hide cat 5 o 053 [1.13; 007] 49%

McEvoy (2000) Irish scoring system Clean hide cat. 2 vs Dirty hide cat 3 = -049 [-1.09; 0.11] 49%

] - Hauge (2012) Norwegian scoring system  Clean hide cat. 0 vs Dirty hide cat 2 -1 048 [-1.16; 0.20] 47%

= Enterobacteriaceae counts (EBC) reduction: e T I R
. Blagojevic (2012) UK scoring system Clean hide cat. 1 vs Dirty hide cat 3 - 034 [0.73; 0.05] 54%

McEvoy (2000) Irish scoring system Clean hide cat. 2 vs Dirty hide cat 5 — 015 [-093; 063] 45%

McEvoy (2000) Irish scoring system Clean hide cat. 2 vs Dirty hide cat 3 —i— -0.02 [-081; 0.77] 4.4%

Blagojevic (2012) UK scoring system Clean hide cat. 2 vs Dirty hide cat 3 - 0.03 [-0.38; 0.44] 5.4%

= 0.71 log CFU/cm?, 95%CI 0.36-1.05, I2=88.4%  mriueiwo BN N

3 2 1 0 1 2 3

] 2 p a p e rS P 1 O t ri a I S Study Intervention Description Mean Difference MD 95%-Cl  Weight

Serraino (2012) UK scoring system  Clean hide cat. 1 vs Dirty hide cat 3 — -1.50 [-2.61,-0.39] 51%

Serraino (2012) UK scoring system  Clean hide cat. 2 vs Dirty hide cat3 ———+——— -1.50 [-2.61,-0.39] 51%

" - Serraino (2012) UK scoring system  Clean hide cat. 1 vs Dirty hide cat 5 e -1.10  [-1.56;-0.64] 11.1%

[ ] E C O I I re d u Ct I O n L] Serraino (2012) UK scoring system  Clean hide cat. 2 vs Dirty hide cat 5 —= 110 [-156;-064] 111%
n M Blagojevic (2012) UK scoring system  Clean hide cat. 2 vs Dirty hide cat 4 . 071 [-1.10,-0.32] 11.8%

Serraino (2012) UK scoring system  Clean hide cat. 1 vs Dirty hide cat 4 —— 070 [1.21::019] 105%
Serraino (2012) UK scoring system  Clean hide cat. 2 vs Dirty hide cat 4 e 070 [1.21;-0.19] 10.5%
Blagojevic (2012) UK scoring system  Clean hide cat. 1 vs Dirty hide cat 4 — 068 [-1.17,-0.19] 10.7%

— Blagojevic (2012) UK scoring system  Clean hide cat. 2 vs Dirty hide cat 3 . -0.05 [0.36; 0.26] 12.7%
u 0. 75 Iog CFU/CI I IZI 950/0CI 0.65-0.85, I2— 00/0 Blagojevic (2012) UK scoring system ~ Clean hide cat 1 vs Dirty hide cat 3 e 002 [044; 040] 115%
Heterogeneity: 1°=74.0%, £'=0.175, p<0 0001 071 [1.05:-0.36] 100.0%
1 2 1 0 1 2
= 1 paper, 6 trials

Study Intervention Description Mean Difference MD 95%-Cl  Weight
Serraino (2012) UK scoring system  Clean hide cat. 1 vs Dirty hide cat 3 4’7 -0.80 [-1.36;-0.24] 12.9%
Serraino (2012) UK scoring system  Clean hide cat 1vs Dirty hide cat5 ~— —%— 080 [120;040] 241%
Serraino (2012) UK scoring system  Clean hide cat 2 vs Dirty hide cat3 ———— -0.80 [-1.36;-0.24] 12.9%
Serraino (2012) UK scoring system  Clean hide cat. 2 vs Dirty hide cat 5 — -0.80 [-1.20;-0.40] 241%
Serraino (2012) UK scoring system  Clean hide cat. 1 vs Dirty hide cat 4 -0.60 [-1.16;-0.04] 12.9%
Serraino (2012) UK scoring system  Clean hide cat. 2 vs Dirty hide cat 4 -060 [-1.16;-0.04] 12.9%
2 2_ _
Heterogeneity: I'=0%, {'=0.001, p=0.98 0.75 [0.85;-0.65] 100.0%
T 1 1

-1 05 0 05 1
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= Hide water washes may led to reduced pathogen prevalence on hides:
+ = STEC: Relative Risk (RR) 0.85; 95%CI 0.66-1.09, I2=85%
= 4 papers, 6 trials Study Interventon Description Riskaauo RR  95%-Cl Weight

Arthur (2008) Water spray wash Hide wash cabinet 061 [0.49,076] 16.8%
Wang (2014) Water spray wash with manual curry comb  24°C, 15 Ibfin? 065 [0.46;0.92] 12.7%
Wang (2014) Water spray wash with manual curry comb  24°C, 15 Ibfin? 074 [051;107] 11.9%
Bosilevac (2005b) Double water spray wash 60°C, 10+10s, 700 Ib/in?, model hide-wash 092 [086;0098] 205%
Bosilevac (2005b) Water spray wash 15°C, 10s, 700 Ibfin?, model hide-wash 104 [098;1.11] 206%
Scanga (2011) Water spray wash (localised) 60°C, 3min, 2 atm 108 [089;1.30] 17.5%

0.85 [0.66;1.09] 100.0%

Heterogeneity: 1°=85% £*=0.047, p<0.01

0.5 1

= Hide water washes may led to a mean reduction of aerobic bacteria on hides:
= ACC: 0.60 log CFU/100cm?, 95%CI -0.02-1.26, I2=99.7%

N 3 p a p e rS I/ 4 t r i a Is Study Intervention Description Mean Difference MD 95%-Cl  Weight

Bosilevac (2005b)  Double water spray wash 60°C, 10+10s, 700 Ib/in?, model hide-wash -+ -1.00 [-1.11;-0.89] 24.8%

Wang (2014) Water spray wash with manual curry comb  24°C, 15 Ib/in? -080 [-085-075 252%
Bosilevac (2005b)  Water spray wash 15°C, 10s, 700 Ib/in®, model hide-wash I 050 [-061;-039] 248%
Scanga (2011) Water spray wash (localised) 60°C, 3min, 2atm ] 011 [[011,-011] 253%
Heterogeneity: =99.7% 12:0.145, p<0.0001 : -0.60 [-1.22; 0.02] 100.0%

1 05 0 05 1

= How useful are hide water washes as a standalone intervention?
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= Shellac microbial immobilisation treatment of cattle hides may lead to:

= ACC reduction:
= 1.07 log CFU/cm?, 95%CI -0.29-2.43, 12=85.7%

+ - 2 p a p e r S 3 tri a I S Study Intervention Description Mean Difference MD 95%-Cl Weight
4 Antic (2011)  Shellac (23%) spray in ethanol hide coating  20°C, 8min ~ —=—— | 1700 [247,-1.23] 31.0%

Antic (2018)  Aqgueous shellac (35%) hide spray coating  20°C, 3min = 096 [-1.27;-065] 34 6%

Antic (2018) Aqueous shellac (35%) hide spray coating  20°C, 3min P -061 [-0.93;-0.29] 34.4%

Heterogeneity: ’=85.7%, t'=0.254, p<0.001 —r—iln-—— | |07 [243; 029] 1000%

=« EBC reduction: P
= 0.59 log CFU/cm?, 95%CI -1.05-2.22, 12=85.1%

I u 2 pa p e rS / 3 trl a IS Study Intervention Description Mean Difference MD 95%-Cl  Weight
Antic (2011)  Shellac (23%) spray in ethanol hide coating  20°C,8min —++— -1.40  [-1.99;-0.81] 29.9%
Antic (2018) Aqueous shellac (35%) hide spray coating  20°C, 3min - 033 [[052;-014] 36.1%
Antic (2018) Aqueous shellac (35%) hide spray coating  20°C, 3min 014 [-0.50; 0.22] 34.0%
Heterogeneity: °=85.1%, t*=0.377, p=0.001 —— 059 [2.22; 1.05] 100.0%

-1 0 1

= Show the potential for reduction, but need more research...
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= 6 controlled trials under commercial abattoir conditions compared. Investigating:
= Shellac spray hide coating
= Cetylpyridinium chloride spray wash
= Sanitizer spray wash
= Sodium hydroxide spray wash

= Together these studies showed:
= ACC reduction:

Study Intervention Description Mean Difference MD 95%-Cl  Weight

| 1 0 9 I O g C FU/ C m 2 9 5 0/0 CI 0 6 5 - 1 5 3 I2 — 1 0 O 0/0 Antic (2011) Shellac (23%) spray in ethanol hide coating 20°C, 8min -1.70  [2.17;-1.23] 14.3%
" 4 " " 4 Bosilevac (2004)  Cetylpyridinium chloride 1% spray wash 20°C, 3+1min, 500 Ib/in? 150 [-1.50;-150]  19.9%

. Antic (2011) Proprietary QAC sanitiser wash with vacuum 50°C, 6min -1.00 [-1.61;-0.39] 12.0%

n 4 a e r-s 6 trl a | S Antic (2018) Aqueous shellac (35%) hide spray coating 20°C, 3min -096 [-1.27;-065] 17.0%
p p 7 Bosilevac (2005a) Sodium hydroxide 1.5% spray wash/chlorine rinse with vacuum  65°C, 700 Ibfin? -0.80 [-0.80;-0.80] 19.9%

Antic (2018) Aqueous shellac (35%) hide spray coating 20°C, 3min -0.61  [-0.93;-0.29] 16.8%

2 o +2_
Heterogeneity: '=100%,t"=0.14, p<0.0001 1.09 [1.53;-0.65] 100.0%

= EBC reduction:

Study Intervention Description MD 95%-Cl  Weight

u 0 . 8 1 | Og CFU/C[‘ T |2 9 5 0/0CI O . 28 - 1 . 3 5 I2 = 9 3 . 00/0 Antic (2011) Shellac (23%) spray in ethanl hide coating 20°C, 8min 140 [199;-081]  136%
I I Antic (2011) Proprietary QAC sanitiser wash with vacuum 50°C, 6min -130 [-1.85,-0.75] 14.2%

Bosilevac (2004)  Cetylpyridinium chloride 1% spray wash 20°C, 3+1min, 500 Ibfin131 -1.10  [1.20;-1.00] 18.9%

080 [100:-060] 183%
033 [052-014 183%
014 [050 022] 166%

Bosilevac (2005a) Sodium hydroxide 1.5% spray wash/chlorine rinse with vacuum  65°C, 700 Ib/in?

. 4 p a p e rs V4 6 trl a I S Antic (2018) Adgueous shellac (35%) hide spray coating 20°C, 3min

Antic (2018) Agueous shellac (35%) hide spray coating 20°C, 3min

- 12— 2
Heterogeneity: 1'=93.0%, t'=0.22, p<0.0001 -0.81 [-1.35;-0.28] 100.0%
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= Cattle hide interventions can control microbial contamination on beef
carcasses i

= Especially hide cleanliness assessments

= However:
= Low number of studies with low risk of bias
= Not all studies had extractable data
= High heterogeneity of studies

= Only one MA shown here was homogenous with a positive effect.

= Recommendations:
= More research is needed
= Methodologies and data recording needs to be harmonised
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