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Issue

Codex Ailmentarius has recently published a trade I| d raw

bivalve molluscs (CODEX STAN 292). Thls@d jéal criteria

for live bivalve molluscs (LBM) placed on t d between

countries. The E. coli element of these c is tlcal deratlon since

it controls the general extent of faeca&)u g ed products
J&r lla spp.and

inst pathogen
general faecal
ndards are used
with important trade

and thus the risk from faecally deriv
enteric viruses. An E. coli criterio
contamination but instead se
pollution. E. coli (or the
internationally for LBMs
and public health impa ts. ig ifi

the analogous EU cri gislation. The EU-RL was

requested by the C%& |d%to Q;l er the implications of this

discrepancy andx@h tloné\

The r@;d& @%n a \stlcal comparison of the Codex and EU

sta@ S isc the NRL network of laboratories at the 8" and
n and coIIaborated with 5 NRLs representing MS with

pr\ ion areas to consider the practical implications for
indings are summarised in this report.

roach

9;

N\

0% Wdex criterion is a three class plan (n=5, c=1, m=230 and M=700 E. coli

/100g) whereas the EU criteria (Regulation 2073/2005) is a two class
plan (n=1, c=0, M=230 E. coli MPN /100g). Thus the Codex plan requires 5
samples to be taken, all must be less than 700 E. coli MPN/100g, and 1
sample is allowed to fall between 230 and 700 E. coli MPN/100 g. The EU
plan requires 1 sample to be taken and it must be least than or equal to 230
E. coli MPN/100g. The statistical evaluation performed is detailed in Annex |.
Essentially; a two class plan equivalent to the three class Codex standard
would give a compliance range up to 330 E. coli MPN/100g in comparison to
the EU range of up to 230 E. coli MPN/100g. However, it also showed that a 3


mailto:fsq@cefas.co.uk

class plan was more likely to detect non-compliant samples particularly as
contamination levels approached the regulatory limit.

Implications

The statistical comparison shows that the EU criterion is more stringent than
the Codex criterion. However, the EU-RL considers that these differences a
marginal and unlikely, in practice, to lead to differential health status mé
respect to pathogen contamination. The implications for trade ar @f
products compliant with Codex standards could fail EU standards whe d CQ
during border inspections. This could lead to international trade di
potentially referral to World Trade Organisation. Conversely, E
being required to satisfy a more stringent standard than requi
From the public health perspective the Codex 3 class plan

orel
detect non-compliant samples, particularly as m@
approached the regulatory limit. Q/

Opinion of the EU-RL and NRLs \\ @ g\

The scientific basis for 2 class and 3 class@m ap% r LBMs was
discussed with NRLs at the 8" and 9" N orks onsensus was
that, given the known heterogeneous ination in LBMs,
a 3 class plan for marketed product
give better health protection. It
adopted for the other microbio
The workshop concluded
microbiological criteria for,

D (D

@- tha

wit R on (2073/2005).

&“ \ cla an for the E. coli

07 Id be supported (see
m&;

Resolution 1 of 8™ Works , uti rkshop ). The workshop

further concluded tha ptl th éﬁ ia was the most pragmatic
approach and w$ % rade issues.

Consequentlaﬁ\ssueszfo%f i n onltorln

ical n@)on Anarketed products set out in Regulation

th qwred of LBMs harvested from Class A

uch@rea Regulation (854/2004). Thus it is necessary to

ent plications for harvesting area classification of

cass pan (such as the Codex criterion) for marketed

pr mediate practical implication is that simple adoption of the

for production area monitoring would increase sampling

S 5 fold. The scientific benefit of such a large increase in cost is

eba e given that the objective of production area monitoring is to ensure

ted bivalves continue to be compliant with the criterion rather than to
rately measure the contamination status of individual marketed batches.

An alternative less resource intensive approach would be to apply the 3 class
plan criterion over time i.e. for class A areas no samples can exceed 700 E.
coli MPN/100g and 80% of samples must be <230 E. coli MPN/100g.
Following discussion at the 9™ workshop 5 NRLs agreed to evaluate the

! http://www.crlcefas.org/InformationCentre/documents.asp?action=list&Section ID=17
2 http://www.crlcefas.org/InformationCentre/docs/Resolutions_of the 9th workshop final.pdf
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implications of possible adoption of the Codex 3 class plan values for
production area monitoring. The summary findings are given in Annex II.
Essentially the NRLs considered that adoption of the Codex standard for class
A areas would have little practical impact on classifications awarded by
Competent Authorities. The opinion of the NRLs was that adoption of the
Codex values was realistic for production area monitoring, had scientific merit,
and should therefore be supported. This view is also supported by the EU-RL.

Recommendation of NRLs and the EU-RL to the Commission and
Competent Authorities Q/?Q

The recommendation is to harmonise EU and Codex eﬁrod
microbiological standards for LBMs by adoption of the Codex?t% a (

c=1, m=230 and M=700 E. coli MPN/100g) in EU Regulation
Codex 3 class standard is scientifically preferable for

conforming batches and consistent with the approach a@ f&r&§:

commodities in this regulation.

A consequential recommendation is to amend 004 to
specify that LBMs harvested from class A de tedggdu eas must

comply either with the criteria specified in EU (foIIowmg
amendment as above) or with a moni re during the
review period no samples exceed 700 /100 8%of samples
are <230 E. coli MPN/100g. 0

April 2011 QQ* OQ‘ \Q~



Annex |.

Comparison of 2 and 3 Class plans for evaluating E-coli levels in Live
Bivalve Molluscs

1. Summary %

Statistical equivalence in terms of public health risk of the ComQ]%m CQ
Regulation (EC) No. 2073/2004 and the CODEX STAN 292-20 \@
bivalve molluscs placed on the market. Q.

The theoretical equivalence in terms of public health rlsks
faecal indicator bacterium, E. coli levels in 100g shellfls

Regulation (EC) No. 2073/2004 and the CODEX 08
examined. For practicality in the evaluation the fi

considered:
e 99% compliance with a 2 class p O (derived
from Commission Regulation ( /20 o] sample
from one > 230 E. coli MPN/

¢  99% compliance with \bs

n=
(CODEX STAN 292, %’Sﬁ

can fall between

230 and <700 an

g) M 700
2“3\0/

In summary, it was es e I I th n=5, c=1, m=140 and
M=700 was equw I to 2 m=230) i.e. eX|st|ng EU
requirements. as w' =330 was equwalent to the 3
class plan with 1@ m= 230 — . The evaluation also identified
that clean stésb (true(m n . ‘MPN per 100g) which show 99% (or
very clos

wit € 2 class plan would fail less often if

assess o] n. For example at a true mean of 50 the

[ %%Ian was 99% and 99.9% for the 3 class

er, ore contaminated site (e.g. true mean 130)

ail by b ans, but it would fail sooner by the 3 class plan

3 Q than the 2 class plan (mean time 5 tests). Thus pristine

S|t S 50 E. coli MPN per 100g) would fail the existing EU

%r more often than if assessed by the Codex approach. However,

é&v as the contamination status of a site increased (mean =130 E. coli

& 100g) the site would over time fail by both plans but if assessed by

class plan approach this would occur more quickly. Consequently, it

Id be considered that for more contaminated (and perhaps more risky)

Class A sites the application of the 3 class plan would result in a better level
of public health protection.

2. Introduction



In this report a comparison is made between the following plans for
acceptance of E-coli levels in live bivalve molluscs:

2 Class Plan (2CP): n=1, ¢=0, m=0 M=230
3 Class plan (3CP): n 5, =1, m=230, M=700

So under the two class plan no samples out of one are allowed to have E-coli
levels of 230 or more, whereas under the three class plan a maximum of
sample out of five can fall between 230 and <700 and the other 4 m t

<230. 22/ CQ

When making the comparison of the plans the following que @‘
addressed:

Q1: If a site had 99% compliance with the 2CP Wh%e% @e

compliance with the 3CP? How does this vary as we ¢

Q2: If a site had 99% compliance with the 3CP &o ce be
with the 2CP.

Q3: what would we need to reduce m t @ ,\he same 99%
compliance as the 2CP?

Q4: what would we need to incre Q g g§-ﬂe same 99%

compliance as the 3CP?

3. Methods QQ‘ OQ - \2 O\,
The comparison will ad heo | properties of the 3 by 5
tube Most-Probabl ?ﬂ'm X&b ed for shell fish E-coli testing.
This assumes i agé,distributed™ra within the sample which has

three 10 fold lution w and has 5 tubes at each dilution which
test as po r C) A
g e v s tube combinations are given in Appendix
PN for tube combinations that are unlikely, but
ék v
QQE e concentration (y) the probability of each possible tube

calculated and this tube combination mapped to it's MPN. It is
\ at where MPN’s do not exist (due to a very unlikely tube
‘2\ é combjnation) then the sample would be re-tested. The probability can then be
ted that a single sample has an MPN less than (Pm) and also that 5
%of 5 samples are less than a given m (P5m) and also the probability that if
5 out of 5 are not less than m then 4 out of 5 are less than m and 1 out of 5

between m and less than M (P5mM).

For the 2 plan scheme the probability of passing for a given true y is Pm(y)
For the 3 plan scheme it is P5m(y) + PSmM(y)

These probabilities are calculated for y=between 10 and 250. An Excel
spreadsheet is used to perform the calculations.



4. . Results

Figure1 shows the properties of the 2 CP(m=230) and 3CP (m=230, M=700).

Figurel: Comparison of different plans
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Q1: If a site had 99% comp}i Z%ﬁ/ he expected %
compliance with the 3CP? | va@ ec

2
0
450
00

Compliance (i.e. prob 'I@ ctI /o with the 2CP when the
true mean is 50. At with the 3CP is 99.9%. So
at this level aIm Qluld pass the 3CP. As the true
mean mcrease ows tha a ility of passing is higher for the

3CP until th an \afte ich it is higher for the 2CP.

r
Lookin @ e A50 (99% compliance with 2CP) the %
cor@: $ ul%b foIIows a M varies:

abil pas

%
N

% 95.3%

The jump down from 98.8% to 95.3% is due to the relatively likely MPN of
5,0,0 = 230. So any 3CP that allows a pass if one result is 5,0,0 (230) will give
an increase in the probability of passing from 95.3% to 98.8% at a true mean
of 50.

Q2: If a site had 99% compliance with the 3CP, what would its compliance be
with the 2CP.



Figure1 shows that exactly 99% compliance with the 3CP is achieved at a
true concentration of 70. At this true concentration the compliance with the
2CP would be 96.7%. Clearly if a site has a true concentration of well below
70 then the 2CP compliance will be higher than 96.7% (after all — not all sites
will have a true concentration that gives exactly 99% compliance).

Q3: what would we need to reduce m to in a 3CP to achieve the same 99%
compliance as the 2CP?

Q4: what would we need to increase m to in a 2CP to achieve the sam be

compliance as the 3CP?

Figure2 shows two further plans that answer the above question
the same as 2 but looks more closely at the top of the figure). y sh at é
for a 3CP to give 99% compliance at a true mean of 50 ( |ve

99% compliance with the 2CP) we would need to redu
This plan can be seen to then give much lower prob %3 of in ?.[
true mean increases. é

For a 2CP to give 99% compliance at a true at gives
99% compliance with the 3CP) then m nee

reax’| o 330. This
plan, however, then gives much higher p ab\{ of g as the true

| ro’ O@ c Q@
.Ew@araw @&u N

pass 3CP (m=230,M~700) ——
P-pass 2CP (m~=230)
P-pass 3CP (m=140,M=700)
P-pass 2CP (m=330)

N
X

\O é True concentration of E.coli



Figure 2b:Comparison of 4different plans (in the range
where probability of passing is >0.9)

T
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Appendix 2 gives the actual probabilities for th@k
m

!'%c%

t No

5. Discussion

The 3CP (m=230,M=700) will |
close to the level that gives 9
which is just within the 99%
the 3CP. However, a s' %
eventually fail by bot
tests) than the ZCP
calculated as 1/( 1—

are at or very

r example a site
Imost always pass
true level = 130) will
the 3CP (mean time 3

at mean time to failure is

A 3CP with 4{\—140 n is Walent to the 2CP (m=230) at the
concentr r%ihat t/dn om ce, but then will give a greater chance
of failin ite tr on increases. This could be seen as an
impr @ %ﬁ{ng on at which concentration you want

2
coc ratj

30 is equivalent to the 3CP (m=230, M=700) at the
t gives 99% compliance by the 3CP, but then will give less
g a site as the true concentration increases.

%\An oca) plan would be one that gives a probability of passing of 100% until a

concentratlon that is deemed unacceptable is reached, and then will

100% chance of failing. Clearly this is not possible, but the results do

suggest that a 3CP could be designed that is more effective than a 2CP at
doing this.

R
0.980 \! \
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8 0.960 \ \

:f:; 0.950 ‘\ \’\ %
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s —&— P-pass 3CP (m=230,M=700) \ \ OV

£ 0901 _a popass 20 (m=230) W\ X \é
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Appendix I: MPN tube combinations (CEFAS table)
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Appendix 2: Probability of passing 4 different plans

P-pass 3CP | P-pass 2CP | P-pass 3CP | P-pass 2CP
True Mean (m=230,M=700) | (m=230) (m=140,M=700) | (m=330)
10 1.000 1.000 1.000 1.000
20 1.000 0.999 1.000 1.000
30 1.000 0.999 1.000 1.000
40 1.000 0.996 0.998 0.999 N
50 0.999 0.990 0.990 0.998 RN
60 0.996 0.981 0.967 0.995 T
70 0.989 0.967 0.920 0990 <,V 0
80 0.975 0.948 0.844 0.983) V _*;
90 0.949 0.924 0.740 0.973\% N\
100 0.909 0.896 0.619 09607
110 0.854 0.863 0.493 N©44 T\ %
120 0.784 0.827 0.374 7 N0.924A ~ )
130 0.703 0.788 0.272 L NA090 ™
140 0.615 0.746 0190 </,
150 0.525 0.704 0.128 AY 0.849 \V“
160 0.438 0.661 0.088, NV & \NO.81Q=’
170 0.356 0.617 0053 © ~ M| 0,788N"
180 0.284 0.574 ,-Eg% P %ﬁs
190 0.221 0.533 owo20 () ,(%23
200 0.169 0.492 N[00 N 10690
210 0.127 0453 <,V 07 ,\% 657
220 0.094 0416 ( Y /Ao.004 _\ ) B4
230 0.068 0.381N\~ ~Hho0.002( ) (]9591
240 0.049 0848~ ¢ \J] 0.1 — _C~T0.559
250 0.034 FO8Y N . ~ V7 | 0528
300 0.005 0193 000 &, 0.390
400 0.000 ANCTF0.06 T \N\%0.0000 Y 0.203
500 0.000 SN/~ TN 0.106

X
(,y‘
74/-
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Annex Il- Summary of NRLs responses.

Analysis of class A datasets by NRLs
Following discussion at the 9" annual workshop NRLs were asked to challenge
existing class A datasets with respect to the following scenarios:

1. To assess the impact of a 2 class plan with all samples <330 E. coli MPN per

100g. é

2. To apply the Codex 3 class plan approach over time to monitoring dat v

applled over a minimum time period (for example 24 results available for 3 years or 8 4?/ 0
sample results would be required to be < 230 E. coli MPN/100g with up to 20% b
upper maximum of 700 E. coli MPN per 100g. The upper MPN limit of 700 is the 5‘7

limit of a 5 x 3 MPN test.

NRLs Denmark, France, Portugal, The Netherlands an€2®( ﬂ

request of the EU-RL.

Denmark % @
In Denmark production areas or line establishme@were@ ore than 20
nd a

data points were available between 2006-20 9. Where less
than twenty data points were available bet 2 no sampllng had
occurred in 2009 sites were not awarded tion aSS|gned U
(outside permanent classification). Thes nS|d int essment

Under existing EU legislation 1 ablishments) were

classified according to the a A gs pr epited 16% of the total

bivalve production areas. €§$ 1 30 I MPN per 100g) to the

dataset resulted in an incrAeQ tes 5 line establishments); a

total of 19%. Applicatio the é e to% series data further increased
ites

the numbers of tot @c\/ duction areas (30%); 12 line
establishments (3
France
comprlsmg between 15 and 175 samples
% & ed areas production areas. According to the

on Regulation (EC) No. 854/2004 by cross
%ﬂ 29 % the class A criterion. In France 10% exceedences
g are considered permissible (corresponding to the

tlg f the former EU expert working group on microbiological

lication of this tolerance for a practical management purposes
mbers of nominal class areas to 27 (93%). Applying scenario 2
eré‘{ sed the percentage of compliant areas to 29 (100%). Scenario 1

. coli MPN per 100g) was applied to a smaller subset of data (n= 13) 4 of
et existent EU criterion (40%), and all of which met the requirements set of in
rench order (10% tolerance up to 1000). All samples gave maximum results of <
E. coli MPN per 100g. It was noted that NRL France favoured the
implementation of scenario 2.

Portugal

NRL Portugal provided data for typical class A area from three years of monitoring
(n=16). Using this approach one data point exceeded 330 E. coli MPN per 100g but
was less than 700. Thus this area would have been classified as B under scenario 1
(all samples <330) and class A under scenario 2. The Portuguese NRL proposed
support for scenario 2.



The Netherlands

In The Netherlands 12 production areas were considered according to both
scenarios, between 128 and 216 sample results were evaluated. According to the
data presented four areas produced results all < 230 E. coli MPN per 100g (25%),
assessment by scenario 1, i.e. all samples <330, increased this by one (to 42%).
Application of scenario 2 increased the number of compliant sites to 6 (50%). The
site that failed under scenario 1 but passed when assessed by scenario 2 gave just

statistical observation that apparently cleaner sites would fulfil 2 class plan criter

one result between 230 and 700 (660) n = 196. This provides some support for ths

less often than the Codex approach. Q/

The UK provided information from a selected subset of less contamin
areas throughout the UK, based upon the presumption that none of t
the UK would comply with either scenario. Furthermore only dat at
at least 24 samples from a three year period were included, tEi

@

Ise
rd

with EU-RL recommendations for a full classification (
approach it was reported that 15 areas would comply w'ﬁ%c
areas would be compliant with the recommendation c i

0 si
nagi wh S°26
ed @h in @rio 2,
10 areas met the existing class A requirements. ~\ Q‘ @

Summary of NRL responses @ O &?‘
NRLs interpreted the request from the EU-%@Iigh ly 'ffereﬁays and provided
[ e

varying levels of detail thus direct com r%ot possible.
However, application of both scenariosa pliant areas
' n the Codex 3

@mn e e specified NRLs

tion,witk’Codex 3 class plan
e se observations were

class plan was applied to times s
supported the introduction of sc

I0 r i
applied to times series data sp @? Qam
supported by the data. Q 6 S\ O

ere

e
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