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Dear Awilda

Please find NZPork’s submission attached, with two supporting documents.

Thank you for the opportunity to consider the proposal. Please contact us for any clarification required,
or for further information in regard to the New Zealand pork industry. We will look forward to
continuing discussions with MPI in this important area.

Regards

Frances

Frances Clement

+64 021 422301
frances.clement@pork.co.nz

www.pigcare.co.nz ~ www.pork.co.nz  www.nzpork.co.nz

2a/9 Sir Gil Simpson Drive, Burnside, Christchurch 8053
PO Box 20-176, Bishopdale, Christchurch
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Review of Registered Agricultural Compounds containing Antimicrobial
Active Ingredients

Introduction

NZPork is the statutory organisation funded by New Zealand pig farmers. Its statutory object
requires it to work in the best interests of farmers to facilitate a sustainable industry while
making the best ongoing contribution to New Zealand.

NZPork views these 2 elements as inter-related.

Of relevance to this submission, key areas of NZPork’s focus are supporting the provision of
high standards of welfare, health and stockperson care for New Zealand’s commercial pig
herd. Not only does this focus provide well for our pigs, it has many positive benefits for our
farmers and their staff in caring well for their pigs, and supports the position of New Zealand
born and raised pork in the marketplace.

The New Zealand pig herd has a world class health status. This is cherished very highly by
the industry for its contribution to pig health and welfare, and because it limits the
management (by a combination of eradication, vaccination, and treatment as appropriate)
to a far lesser number of endemic pathogens. NZPork consistently emphasises the
importance of maintaining our herd health status.

NZPork draws on the expertise of its dedicated pig industry veterinarians to provide input
into its industry leadership in this area. For over a decade NZPork has provided Responsible
Use for Antibiotics guidelines to its farmers. The guidelines set out a decision-making
approach recommending consideration of all options (vaccination, management and dietary
changes) to limit the selection of antibiotic treatment to those cases where necessary.

NZPork has continued to review its position in line with international best practice. At its
2017 AGM farmers unanimously endorsed:

That pig producers cease to use fluoroquinolones and third and fourth generation cephalosporin antibiotics on
their farms except under exceptional circumstances.

This position had been proposed at the 2016 AGM to enable sufficient time for farmers to
review their management systems in conjunction with their veterinarians to ensure the
health and welfare of their pigs could be well provided for.

Submission

e New Zealand’s world class pig herd health status is a unique characteristic that limits
the requirement for veterinary medicines including antibiotics.

First and foremost, we emphasise the critical importance of maintaining our pig herd
health status as a fundamental platform to provide for health and welfare, as well as
reducing antibiotic use and thus any potential for AMR.





Currently 58%of the pig meat consumed by New Zealanders (23.2 kg /capita) is
imported, from a wide range of countries (23 different countries during November
2017). A significant proportion of such pig meat is untreated before release into
New Zealand (apart from cuts being limited to 3kg in weight with major lymph nodes
removed). (Refer NZPork Pork Imports Report (November 2017) accompanying this
submission). This presents the potential for the introduction of resident bacterial
flora which may also impact other livestock species as well as humans. In many
countries antibiotic use is less controlled and used to a greater extent in animal
populations compared to New Zealand e.g. antibiotics including colistin,
fluoroquinolones and third and fourth generation cephalosporins may be used to
manage pig health, in response to a wider range of disease challenges.

The New Zealand pork industry with input from its industry veterinarians actively
promotes controlling diseases by vaccination, improved management and hygiene
practices where possible. It supports the responsible use of antibiotics to provide for
animal health and welfare, while minimising the potential for AMR, in those cases
where other options are not available.

The New Zealand pork industry is progressively moving towards a model of:

» using less antibiotics, by the explicit consideration of a range of other animal
health management techniques

» where required, focussing on actives with lower relevance to human health,

» changing to treatment forms that can be more strategic, of shorter duration
and of more limited coverage, and

» the gradual and continual removal of production limiting diseases from pig
herds within the industry.

This is a process that takes time, careful balancing and experimentation, requiring, in
some cases, the availability of new products in New Zealand and/or changes in
methods of administering animal health products to pigs and the facilities required
to do so. It also requires engagement with and understanding from regulatory
authorities of the overall animal health and welfare situation within which the
industry operates.

NZPork fully supports the development of a New Zealand antibiotic classification
system as a framework within which to consider appropriate regulatory controls on
veterinary and horticultural antimicrobial agents to limit potential to contribute to
antimicrobial resistance, particularly within the human population.

It is also critical that animal health and welfare are provided for.

Balancing of these imperatives necessitates a framework that is sufficiently sensitive
to differentiate within broad classes of antibiotic where differences exist, so that use
of ‘sub-classes’ may be treated differently. It also requires a framework that reflects
current practice of prescribing of antibiotics in the human health system. These two
elements are dependent on continual assessment of emerging science, and continual





monitoring of human health prescription of antibiotics to treat bacterial diseases
respectively.

We do not accept the proposed classification of macrolides as a single class, under
the classification highest priority critically important.

Recent scientific evaluation supports the differentiation of macrolides within the
macrolide class, based on the size of the ring system. This is explained in some detail
in the paper accompanying this submission: Proposal for the Reclassification of 16-
Membered Macrolides in New Zealand to ‘Less Critical’ for Use in Food Animals (Dr
Shabbir Simjee, EU Registered Clinical Pathologist (Infectious Diseases) (HPC
Registration number: CS06178), Elanco Animal Health, England (May 2017)). This
paper also questions the extent to which macrolides (of various ring systems
treatments) are in fact used to treat particular human health infections.

Of particular concern to NZPork is the classification of tylosin. If the current proposal
is accepted it will be classed as highest priority critically important. Yet this is a 16-
membered macrolide, as distinct from a 14 — membered macrolide.

Tylosin is used to treat New Zealand’s pigs for mycoplasma arthritis infections and
ileitis caused by Lawsonnia intracellularis. 1t is a treatment of choice to control
mycoplasma arthritis in pigs up to the point of slaughter due to its zero withholding
period. Its use mitigates the painful condition and also the level of condemnation of
legs.

Tylosin is also used strategically in some farms at the stage when Lawsonnia
infection - which is generally observed to occur at a repeatable stage in the growth
of the pig - affects health, welfare and productivity. Uncontrolled Lawsonnia
infections cause production losses, ill-health, sudden death and increases in vices
such as tail-biting. Such treatments are generally brief and effective and can be done
close to slaughter due to the zero withholding period of tylosin.

We believe it is critical that the overall classification of antibiotics in New Zealand is
as sensitive to classes and sub-classes as possible, in an environment where
regulators and industry all need to play an active, practically-based role to address
AMR while at the same time providing for animal health and welfare.

There are, and will continue to be, a range of competing priorities. For example, the
use of carbadox which does not contribute to AMR has been questioned
internationally based on unfounded concerns about its carcinogenic properties in
food. This has already translated into carbadox being banned in a number of
countries.





Carbadox is in fact the only active which is effective against spirochaetal diarrhoea
(swine dysentery and colitis) and both intracellular and extra-cellular forms of
Lawsonnia and to which enteric spirochaetes do not appear to develop resistance in
the field. The only alternative to carbadox in New Zealand which treats all of the
above enteric pathogens is tiamulin, which is considered higher priority for human
health and to which enteric spirochaetes readily develop resistance, rendering it
ineffective in time. The loss of carbadox to the industry would be a major
impediment to the New Zealand pork industry with respect to use of actives with the
lowest possible relevance to human health and AMR, as well as animal health and
welfare.

Conclusion

We fully support the development of an antibiotic classification system as a framework
within which to consider appropriate regulatory controls on veterinary and horticultural
antimicrobial agents to limit potential to contribute to antimicrobial resistance, particularly
within the human population.

It is also critical that animal health and welfare are provided for, and therefore it is our
strong recommendation that the classification system is sensitive to differences in classes
and sub-classes of actives to most effectively balance these two, sometimes competing
imperatives.

We agree with most of the proposed classification. Our single concern is with the
classification of macrolides as a single class as highest priority critically important.

We submit that the macrolide class is further differentiated into its sub-classes, based on
ring structure. This will enable the differentiation of tylosin which is a 16- membered
macrolide, from 14 — membered macrolides which are of relevance to human medicine.

Thank you for the opportunity to submit.

NZPork
February 2017
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1 Data summary for November 2017

Data from January 2000 through November 2017 was downloaded from the Statistics NZ website (http://www.stats.
govt.nz/).

To generate this report, the data was subsequently filtered to only include data from January 2000 through November
2017.
1.1 Volume

The total volume of pork imported to New Zealand in November 2017 was 4,496 tonne ( 6,255 tonne CWE), up 35.66%
from last month and down by 13.35% from the same month last year.

Monthly Pork Imports (NZPork Fiscal Year, 2014 to Current)
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1.2 Prices

The value of pork imported to New Zealand in November 2017 was $ 21.62 million NZD CIF which equated to $4.81/kg.
The average value of imports this month on a per kg basis was 6.8% lower than last month and 19.51% higher than the
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same month last year.

1.3 Form
In November 2017, FROZEN pork valued at $ 4.63/kg accounted for 95.36% of the total volume of pork imports.
Form of Pig Meat Imports, 2014 to Present
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Pork form CIF (NZD) KGs imported NZD per KG Percent of total volume

FROZEN $19,840,170 4,287,576 $4.63 95.4%
CHILLED $ 261,615 48,072 $5.44 1.1%
PROCESSED $ 761,718 71,481 $10.66 1.6%
CURED $ 757,151 89,238 $8.48 2.0%
TOTAL $21,620,654 4,496,367 $4.81 100.0%

Table 1: Relative supply and price of imported pork by pork form, November 2017





1.4 Countries

Pork (weight in actual kgs) imported into New Zealand during November 2017 came from 23 different countries:

Import quantity (MT)

5,500 -~
5,000 +
4,500 A
4,000 A
3,500 A

3,000 -+

| [ |
I =
[ |
Ill I | .I
2,000 I | | I |I
1,500 - I
1,000 -
500 - |II
0 -

2,500 A
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Canada 32.0% 1
Spain 20.3% 1
Finland 10.2% 1
Australia 7.9% 1
United States of America 7.5% 1
Sweden 4.6% 1
Germany 2.1% 1
Denmark 1.9% 1
All OTHERS 13.5% 15

Table 2: Relative supply of imported pork by country November 2017
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1.5 Chilled product

The amount of chilled product (weight in actual kgs) that entered New Zealand during November 2017 is shown in the
figure below. The black line on the graph represents the linear trend of chilled import volumes (95% confidence limit
shown by the pale red shading).

Chilled Pork Imported per Month, 2014 to Present
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1.6 Volume and cost per kg of imported product (actual kgs, NZD)

NZD per kg

Tonnes imported

CIF per kg imported (actual), November 2017
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The table below shows the actual price per kg for imported CHILLED, CURED, FROZEN, and PROCESSED meat products in NZD for the eight key suppliers. The quantity of
each is shown in MTs. The last two columns are the total MT that were imported for the period and the average price (total CIF in NZD/total MT imported).
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All OTHERS - - $14.57 55 $5.94 584.7 $8.33 18.4 $6.09 608.6
Australia $11.63 25 $10.84 8.1 $3.33 336.4 $21.50 9.6 $4.05 356.6
Canada - - - - $3.55 1436.2 $18.86 < IMT $3.55 1436.7
Denmark - - - - $5.28 87.2 - - $5.28 87.2
Finland - - $7.24 474 $5.36 410.6 - - $5.55 457.9
Germany - - - - $6.18 95.5 - - $6.18 95.5
Spain - - $8.72 28.3 $5.46 882.6 $54.41 < IMT $5.57 911.0
Sweden - - - - $4.68 201.5 $5.04 44 $4.69 205.9
United States of America $5.10 45.6 - - $4.50 253.0 $9.52 38.4 $5.15 336.9

Table 3: Import quantity and pricing by country.





1.7 Pork imports by PRRS status of country

Import quantity (MT)

Pork Imports per Month, by Country PRRS Status, 2013 to Present
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1.8 Consumption of imported and domestic pork

Quantity CWE (MT)

NZ-produced and Imported Pork Supply per Month
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Quantity CWE (kg per person)

NZ-produced and Imported Pork Consumption per person, by Month
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Quantity CWE (MT)
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1T

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

Australia 10,837 9,400 6,359 5835 3,932 4647 4369 4164 3337 2336 3,520
Belgium 0 0 0 0 0 0 0 291 1,137 1,553 1,057
Brazil 0 0 3 0 1 5 0 3 2 0 4
Bulgaria 0 0 0 0 1 0 0 0 1 0 0
Canada 9,147 7,580 10,5508 9,363 9,016 6,612 8554 7,619 10,667 9,069 9,640
China, People’s Republic of 42 35 33 37 51 31 58 47 85 80 83
Croatia 0 1 0 1 1 1 1 1 1 1 1
Denmark 836 269 1,346 2,790 3,174 4,090 4384 7285 6638 3271 1,315
Estonia 0 0 0 0 0 0 0 0 0 24 588
Finland 1,904 3,181 4301 4530 5061 5583 6,060 6153 7501 7,975 4,830
France 1 1 1 1 1 1 25 1 2 267 2
Germany 25 1 1 1 1 117 428 768 1,726 2,009 647
Hong Kong (Special Administrative Region) 1 1 1 1 2 1 1 1 1 1 1
Ireland 2 0 0 0 0 0 0 171 297 613 825
Italy 18 28 25 30 36 52 71 69 97 99 144
Japan 0 0 0 0 0 1 0 1 1 0 0
Korea, Republic of 2 1 3 1 4 3 6 9 6 27 11
Malaysia 1 0 0 0 1 0 0 0 0 0 0
Mexico 0 0 0 0 1 0 0 0 0 0 0
Netherlands 1 2 2 1 50 2 1 98 350 422 967
New Caledonia 0 0 0 0 0 0 0 0 0 0 0
New Zealand 0 0 0 0 0 0 0 0 1 0 0
Peru 0 0 0 0 0 0 0 0 23 23 0
Philippines 1 1 1 1 1 0 0 0 1 2 6
Poland 0 0 0 0 2 0 0 0 178 457 1,429
Russia 0 0 0 1 0 0 0 0 0 0 0
Singapore 0 0 0 0 0 0 0 2 1 0 2
South Africa 0 0 0 0 0 0 0 0 0 0 0
Spain 3 4 3 7 9 10 17 1,277 6,109 12,223 11,418
Sweden 1,049 168 457 730 1,760 2,521 2,825 3,131 2,145 1,718 2,007
Syria 0 0 0 0 1 0 0 0 0 0 0
Taiwan 3 5 3 5 5 6 6 5 8 8 10
Thailand 4 3 2 3 2 2 3 3 2 2 3
Ukraine 0 0 0 0 0 0 0 0 0 24 0
United Kingdom 1 1 1 6 5 5 4 4 5 121 59
United States of America 4,780 5702 6489 5416 6,283 8052 7850 6410 4,689 5284 5323
Vanuatu 0 0 0 0 0 0 0 0 0 0 1
Viet Nam 0 0 0 0 0 1 1 0 0 1 1

Table 4: Historical pattern of pork import activity into New Zealand. Numbers represent the metric tonnes (MT) of pork that was imported from each country each year. Current
year is 'year-to-date’. Values are rounded up to the nearest one MT.
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Executive Summary

The concept of categorizing antimicrobial classes on the basis of “importance” appears to have
been introduced in June 2000 in the Australian APVMA (formerly NRA) Part 10 Risk Assessment
document. This approach has been adopted by regulatory authorities in the U.S., Canada, and
Japan, as well as by international organizations such as WHO and OIE. It is interesting to note that
importance rankings of macrolides vary among the countries and organizations, in part depending
on the criteria applied. These rankings are used for various purposes, ranging from use in drug
approval risk assessments to assisting in Codex Task Force on Antimicrobial Resistance risk
assessment prioritization. Each of the documents that describe the antimicrobial categorizations
includes statements that recognize the dynamic nature of antimicrobial use and resistance in
particular geographic areas and recommend periodic reviews and updates. Indeed, the APVMA
Part 10 has already undergone such a revision (e.g. the importance of macrolides were formerly
categorized as “high” and are now “low”), the Canadian CIPARS program categorizes macrolides
as “high” and the 2005 WHO list was modified several time, lastly in 2017, retains macrolides as
“critically important”.

The purpose of this paper is to highlight the rationale and considerations for antimicrobial
categorization that Elanco believes will mitigate the current conditions of use for macrolides based
on the classification as “critically important” so as to allow 16-member ring macrolide products to
be administered to food producing animals under the ‘less critically important’ classification.
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Macrolide Structures and Chemistry

Classification of macrolides. The term “macrolide” was originally used by Prof. R. B. Woodward
to denote those complex natural products produced by species of Streptomyces that contained a
macrocyclic lactone (Woodword, 1957). However, subsequent usage has made the word a much
more generalized term that now includes semi-synthetic derivatives and even totally synthetic
macrocyclic lactones that lack any antibiotic activity. Within the realm of antimicrobial
chemotherapy, the phrase “macrolide antibiotic” (or simply “macrolide”) generally refers to a
member of the large class of complex macrolactone structures that possess antibacterial activity,
such as erythromycin, tylosin, and similar fermentation-derived products as well as their many
semi-synthetic derivatives, including those series of macrolide derivatives now sometimes denoted
by specialized terms such as azalides, ketolides, acylides, etc. (Bryskier, 1993; Kirst, 1992;
Schonfeld 2002; Sunazuka, 2002).

Classification of macrolide antibiotics is based upon the size of their aglycone, which is the central
ring system remaining after the various saccharide substituents have been figuratively removed
(Figure 1). The amino sugar (usually either D-desosamine or D-mycaminose) attached to the
aglycone is generally required for exhibiting any significant antibacterial activity. Among the
naturally occurring macrolides, the aglycone may contain 12, 14, or 16 atoms. In addition,
compounds containing an odd number of atoms (13, 15, or 17) in their aglycone may be prepared
as semi-synthetic derivatives. The group of 12-membered macrolides is relatively small and is
exemplified by methymycin, but no members of this group have been developed as a commercial
antibiotic due to their relatively weak activity.

14-Membered macrolides. The most important 14-membered macrolide antibiotic is
erythromycin A, which is the most active and most abundant component of a fermentation product
produced by Saccharopolyspora erythraea (formerly Streptomyces erythrea). Often denoted
simply as erythromycin, it has been extensively used in many different chemical forms (e.qg., free
base, salts, esters) and formulations. It has also been frequently utilized as the chemical starting
material for many 14-membered semi-synthetic derivatives, such as roxithromycin,
clarithromycin, and dirithromycin, whose structural differences from erythromycin A are
illustrated in Figure 2.

Another important semi-synthetic derivative is azithromycin (Figure 3), the product from a ring
expansion that produced a 15-membered nitrogen-containing ring. This ring system template has
been called an “azalide” to denote the added ring nitrogen. During the last few years, another
antibiotic within this general series, called tulathromycin (Figure 3), has been developed for
treatment of respiratory disease in livestock (Galer, 2004). It exists in equilibrium as a 90:10
mixture of two isomers that interconvert between the isomeric 15-membered and 13-membered
ring systems and has been refered to as a triamilide due to the three nitrogen atoms within its
structure (Galer, 2004). Most recently, a new azalide claimed as a veterinary antibiotic has received
the  non-proprietary name of  gamithromycin  (Figure 3)  (http://www.ama-
assn.org/amal/pub/upload/mm/365/gamithromycin.pdf).
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Another important group of 14-membered semi-synthetic derivatives of erythromycin that has
been developed for human medicine has been denoted as “ketolides” (Van Bambeke, 2008). Key
structural features of ketolides are the absence of mycarose and the presence of a ketone in its
stead, along with additional substitutions in other regions of the molecule to increase ribosomal
binding, such as those found in telithromycin and cethromycin (formerly ABT-773) (Figure 4). A
more recent modification of erythromycin has introduced an internal ring across the aglycone via
a bridging substituted oxime linker spanning the 6- and 11-hydroxyl groups, exemplified by the
so-called bicyclolide S-013420 (EDP-420) that is currently undergoing clinical evaluation (Figure
4). Although these numerous semi-synthetic derivatives all share many attributes in common with
erythromycin, their individual structural features may also confer some significant differences in
their antimicrobial potencies, spectra of activity, cross-resistance profiles, pharmacokinetics and
pharmacodynamics, and other biological features.

16-Membered macrolides. Macrolide antibiotics possessing a 16-membered aglycone constitute
the second large family, which is usually further divided into two principal sub-families, based
upon differences in the substitution patterns of their aglycones and sugar moieties.

Tylosin is the prototype of one sub-family that also includes demycarosyltylosin (desmycosin) and
the semi-synthetic veterinary antibiotic, tilmicosin (Figure 5). In contrast, the aglycone of the
leucomycin series has a significantly different structural motif, as exemplified by the natural
product josamycin (leucomycin As) (Figure 5). Spiramycin also has the typical leucomycin-type
skeleton, but in addition, it contains the unique feature of a second amino sugar (forosamine)
(Figure 5). As previously noted for erythromycin and its derivatives, the different 16-membered
macrolides also exhibit many common characteristics, while their individual structural differences
may also result in differences in some of their antibiotic activities and biological properties.

MLSs antibiotics. Certain classes of antibiotics are structurally unrelated to the macrolides, but
are well known to exert their antibacterial activities by causing similar effects on ribosome binding
and function in microorganisms. As a result of these similar mechanisms of action, strains of
bacteria that are resistant to compounds within one class may exhibit cross-resistance to
compounds within another class. The compounds operating by these related mechanisms of action
belong to the macrolide (M), lincosaminide (L), and streptogramin B (Sg) classes of antibiotics
(Figure 6), and thus, this group has been collectively designated as MLSg (or often simply MLS)
antibiotics.
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Antimicrobial Drugs Used to Treat Enteric Pathogens that Cause Food-Borne Disease

The WHO (WHO, 2017) ranks antimicrobial drugs according to their importance in human
medicine The Infectious Disease Society of America (IDSA) guidelines on the treatment of
diarrhoea and other sources such as the Sanford Guide provide the drugs typically used in the
treatment of food-borne diseases.

Human-specific pathogens treated with macrolides (e.g. Legionella and Mycobacteria) have
no connection to food animal macrolide use nor are they food borne yet these pathogens are
linked via WHO Criterion 1 and 2 to imply that macrolide resistance genes could potentially
be transferred from food derived from macrolide use in those food animals, thus leading to the
categorization of macrolides as “Critically Important Antibiotics”. This is not supported by the
the current scientific literature. The Sanford Guide to Antimicrobial Therapy states that
campylobacteriosis may be treated not only with macrolide and fluoroquinolone antibiotics but
doxycycline, clindamycin, ampicillin and chloramphenicol (used cautiously) as well. Some
infectious disease physicians have suggested that aminoglycosides and carbapenems might
also be useful. So, for Criterion 1, there are up to 8 distinct antibiotic classes that could be
considered for treating campylobacteriosis, which seems to be inconsistent with the “sole or
limited alternatives™ qualification of Criterion 2.

It should be recognized that 14- and 16-membered ring macrolides do not exhibit activity
against Gram negative enteric food borne bacteria such as salmonella and E. coli; whereas the
15-membered ring macrolides (azalides) do. To complete the macrolide differentiation theme,
azithromycin is recommended for human salmonellosis treatment even though it does not have
a label claim for that indication. This limited spectrum of activity is an important inherent
safeguard for the 16-membered ring macrolides used in animal health which differentiates
them from the 15-membered ring macrolides. Therefore, the main food borne bacterial
pathogen of concern would be campylobacter; and not salmonella or E. coli.

The Sanford Guide to Antimicrobial Therapy states that treatment of gastrointestinal disease
is warranted only treated in severe cases. Empiric treatment options include fluoroquinolones
and trimethoprim-sulfamethoxazole (to cover Gram negative enteric pathogens). Diagnosed
campylobacteriosis may be treated with azithromycin or fluoroquinolone, erythromycin, or
doxycycline. Macrolide treatment is most effective when administered early to severe,
diagnosed cases of campylobacteriosis. Since patients may wait a day or more to visit a
physician, who may then order culture and susceptibility testing of the patient, which can take
a minimum of 2 another days, this may minimize any therapeutic benefit macrolide treatment
can deliver.

Human health consequences hypothesized to occur as a result of infection with macrolide-
resistant Campylobacter spp. include treatment failure, increased risk of downstream sequelae
and increased risk of adverse events such as invasive disease or death. A review of the available
scientific literature reviewed by Belanger, 2007, shows that while such consequences are
possible, they are not probable. Campylobacteriosis usually presents as a self-limiting disease
and only a small percentage of all cases that occur are treated with antibiotics. Although
erythromycin is the treatment of choice for diagnosed cases of campylobacteriosis, it is not an
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empiric treatment choice. Additionally, retrospective studies indicate that only a minority of
patients are actually prescribed this antibiotic. The prevalence of erythromycin resistance
among clinical isolates of Campylobacter spp. is low and of the few patients treated with
erythromycin, fewer still are infected with macrolide-resistant strains. This may explain why
despite large epidemiological studies, erythromycin treatment failures have not been
documented to occur. The lack of documented treatment failures may also be due to the fact
that the benefits of erythromycin treatment are only realized if the patient is administered the
antibiotic empirically (i.e. prior to culture), a circumstance that is not generally true-to-life.
Antibiotic treatment is especially important in cases of serious infection, e.g. bacteremia.
Patients with systemic disease due to macrolide-resistant strains are not expected to suffer
undue health consequences (other than the disease itself) because susceptibility testing of the
infecting strain will be performed and erythromycin will not be prescribed if resistance is an
issue. Erythromycin is not a drug of last resort and other antibiotics may successfully be used
to combat the infection. Persons infected with macrolide-resistant Campylobacter spp. and
treated with erythromycin are not more likely to develop downstream sequelae such as
Guillain-Barré or Reiter’s syndrome than those infected with macrolide-susceptible strains and
treated. These conditions involve the mounting of inappropriate immune responses and it is
known that the development of Reiter’s syndrome is not prevented by early treatment of the
initial Campylobacter spp. infection. It has been suggested that macrolide-resistant
Campylobacter spp. strains are more virulent than their susceptible counterparts and that
infection with such strains is associated with an increased risk of adverse events such as
invasive illness or death. Limitations in scientific study design and previous work on adverse
events and virulence suggest that this claim has not been substantiated. Thus, persons infected
with macrolide-resistant Campylobacter spp. are not necessarily more likely to experience
adverse health consequences than those infected with susceptible strains, either in the presence
or absence of erythromycin treatment.

Enterococci are not food borne pathogens; they are food borne commensal bacteria. It should
be noted that the Veterinary Medicines Advisory Committee (VMAC) meeting for
Tulathromycin (15-membered ring macrolide), and the subsequent product approval by CVM,
focused on macrolide resistant campylobacter and did not consider enterococci relevant for
consideration due to the low pH in the gut which decreased microbiological activity and faecal
binding affects on tulathromycin in the intestinal tract
(http://www.fda.gov/cvm/VMAC/VMACFall2004.htm). These environmental effects would
also apply to 16-membered ring macrolides. Moreover, when the CVM virginiamycin E.
faecium risk assessment estimated the probability of animal-origin E. faecium streptogramin
resistance gene transfer to human vancomycin resistant enterococci in the human intestinal
tract, it was based on many assumptions that lead to a very low risk to human health treatment
issues (http://www.fda.gov/cvm/Documents/SREF_RA_FinalDraft.pdf). Finally, macrolides
are not used for treatment of enterococcal infections. Together, this type of information
provides a firm basis upon which to exclude enterococci from further consideration as a hazard
for 16-member ring macrolides.
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Macrolides in the Context of Critically Important Antimicrobials

The WHO report “Critically Important Antimicrobials for Human Medicine, 5" Edition” is a
guideline that is used to develop risk management strategies to minimize the impact of antibiotic
use in animals on human health. The degree to which the use of any one class of antibiotics impacts
human health is estimated by asking two questions: 1) Is the antimicrobial class the sole, or one of
limited available therapies, to treat serious bacterial infections in people? and 2) does the treatment
of animals with the antibiotic class result in the emergence of antibiotic-resistant foodborne
bacteria, or their mobile genetic elements, that are transferable to humans? If the answer to these
two questions is “Yes”, then the antibiotic is deemed critically important (WHO, 2017).

This ranking strategy works very well for antibiotic classes that are known to be critical for treating
potentially fatal nosocomial infections that are caused by multidrug-resistant (MDR) bacteria. For
example, the glycopeptide antibiotic vancomycin is used to treat serious MDR enterococcal
infections and MDR MRSA in hospital patients and the use of the glycopeptide antibiotic
avoparcin in animals selects for enterococci and MRSA with vancomycin resistance (WHO, 2017).
However, for some antibiotics more information must be considered to truly determine the impacts
to human health. A case in point is the macrolide class of antibiotics. Macrolides have been
categorized as Critically Important. However, the available scientific data supports a classification,
at least for the 16-membered macrolides, of Highly Important or Important. The reasons for this
are as follows:

e In comparison to MRSA infections, campylobacteriosis is not a serious disease. The disease is
self-limiting and the majority of ill people will recover without ever seeing a doctor. The
fatality rate of campylobacteriosis in the EU is extremely low at 0.03% (EFSA, 2016). The
mortality rates for nosocomial MRSA infections are 36 — 59%, depending on the treatment
regimen (Brown and Paladino, 2010).

e The majority of all cases of campylobacteriosis caused by C. jejuni in the EU (98,5%) remained
treatable with azithromycin (EFSA, 2016). Other treatment options are also available
including doxycycline, ampicillin, trimethoprim-sulfamethoxazole, ciprofloxacin and
gentamicin (Sanford, 2010; Deckert, 2013).

e An inability to treat campylobacteriosis with azithromycin may not impact the health of a
patient. Although antibiotic treatment is available, it does not appear to significantly impact
the clinical outcome of campylobacteriosis. Therapy was found to shorten the duration of
diarrhea by just 1.3 days (Ternhag, 2007) In patients with invasive disease, antibiotic treatment
did not shorten hospital stays or decrease mortality (Feodoroff, 2011).

e The use of macrolide antibiotics in animals does not jeopardize the effective treatment of MDR
Salmonella infections in people with azithromycin. This macrolide antibiotic, which is only
used in humans, has activity against Salmonella and other Gram-negative bacteria but older
macrolide antibiotics do not (Olson, 2002; Wagner, 2008; Retsma, 1987). Thus, the use older
macrolide antibiotics such as tylosin and tilmicosin will not select for azithromycin-resistant
strains of Salmonella (or their mobile genetic elements) that can be transferred to humans.
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e Shigellosis and Legionnaires’ disease were used to categorize macrolide antibiotics as CIA.
There is no relationship between the use of macrolide antibiotics in animals and the effective
treatment of these diseases. Humans are the sole reservoir of Shigella and the bacterium is
transmitted by the fecal oral route (Prince, 2010). Legionella is transmitted to humans via the
inhalation of contaminated water droplets (Fields, 2002). Azithromycin-resistant strains of
Shigella have been isolated that contain the resistance determine ermB (MMWR, 2014). The
gene was likely acquired from human gut flora; the gene was first detected in humans some 30
years ago (LeBlanc, 1986) and is still be found in the saliva and feces of healthy people in the
EU today (Card, 2014). Macrolide-resistant strains of L. pneumophila have not been isolated
(Bruin, 2012).

e Macrolide resistance imposes a fitness cost on C. jejuni (Luangtongkum, 2012) and the
undesirable mutations are readily purged from the genome (Wilson, 2008). However,
transferable macrolide resistance has been recently described and warrants specific
surveillance (Wang, 2014)

e The majority of all cases of campylobacteriosis in the EU are caused by Campylobacter jejuni
and chicken meat is a primary vehicle of transmission (EFSA, 2016). Only a small fraction of
the C. jejuni in broilers (5,9%) and chicken meat (1,6%) were resistant to macrolides antibiotics
(EFSA, 2016). The prevalence of macrolide-resistant C. jejuni isolated from humans with
campylobacteriosis is very low (1.5%) (EFSA, 2016).

e Some 8% of all speciated Campylobacter strains isolated from humans are C. coli (EFSA,
2016). Although macrolide-resistant strains of C. coli are isolated from both humans and pigs,
(EFSA, 2016) pork is an unlikely source for campylobacteriosis. Pork contains very low levels
of C. coli. Genetic-based attribution data suggests that only 1% of the C. coli strains that cause
campylobacteriosis in humans originate in pigs (Sheppard, 2010). Campylobacter coli isolated
from broiler meat has a 17% macrolide resistance rate in the EU, but remains a uncommon
occurrence in human disease (EFSA, 2016)

e The recently published WHO Global Priority list of Antibiotic Resistant Bacteria does not
include macrolide-resistant species except Helicobacter pylorii which cannot be considered as
linked to animal use today.

The World Animal Health Organization (OIE) has categorized macrolide antibiotics as Veterinary
Critically Important Antibiotics (VCIA) because they are one of a few antibiotics that can be used
to treat mycoplasma infections in pigs and broiler and hemorrhagic digestive disease in swine and
liver abscesses in cattle (OIE). These key tools must remain available to veterinarians.
Mycoplasma infections remain extremely prevalent in poultry productions systems of developing
countries and there is a real need to treat such infections early in order to prevent chronic
respiratory disease that involves an additional infection with Escherichia coli that is much more
difficult to treat and necessitates other classes of antibiotics.

This data suggests that macrolide antibiotics can be used in animals without significantly
impacting human health so long as they continue to be used judiciously. It is also important to be
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noted that most of the indications of macrolides include bacteria that grow fairly fastidiously and
therefore sensitivity testing is sometimes difficult. Elanco recommend the following risk
management measures for the use of macrolides in animals:

e Globally registrations that allow the use of low concentrations of macrolide in feed for growth
promotion should be phased-out

e All macrolides should be under veterinary oversight in accordance with the product
indications.

e Off label uses of products containing macrolide antibiotics should be limited to the strict
application of local legislation on the cascade.

e The use of macrolide antibiotics for prevention should be restricted to the indications on the
product label.

e The susceptibility of Campylobacter from animals to macrolide antibiotics should continue to
be monitored
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Reclassification of Macrolides on Regional Critically Important Antibiotic List

In 2013, the European Commission (EC) asked 4 questions to the European Medicine Agency
(EMA) on antibiotics and antibiotic use. Out of the 4 questions the second question pertained to
the notion of Critically Important Antimicrobials. Specifically, the question was:

1/ Question on ranking and categorization

‘Advice on classes or groups of antibiotics ranked according to their relative importance for their
use in human medicine, in particular considering whether these antibiotics are essential to treat
multi-resistant infections in humans in the European Union (EU). The European Medicines
Agency should take into account the existing work of the World Health Organisation (WHO) on
critical antimicrobials and consider the need, advantages, disadvantages and feasibility of
categorising antibiotics as for example first line, second line or last resort antibiotics.’

The answers were prepared by the Antimicrobial Advice Ad hoc Expert Group (AMEG). The
AMEG is composed of representatives and experts from the European Medicines Agency (EMA)
and its Committee for Medicinal Products for Veterinary Use and Antimicrobials Working Party
(CVMP/AWP) and its Committee for Medicinal Products for Human Use and Infectious Disease
Working Party (CHMP/IDWP), the European Food Safety Authority (EFSA), the European Centre
for Disease Prevention and Control (ECDC) and the Joint Interagency Antimicrobial Consumption
and Resistance Analysis Report (JIACRA).

A stakeholder meeting was organised on 28" February 2014 and a public consultation launched
with a deadline for answers on 1% April 2014.

The final conclusions of CVMP and CHMP were as follows:

A categorisation of the WHO critically important antimicrobials (CIAs) was prepared based on
their degree of risk to man due to resistance development following use in animals, as assessed by
the AMEG.

The AMEG proposes to classify antimicrobials from the WHO CIA list in three different
categories:

 Category 1 as antimicrobials used in veterinary medicine where the risk for public health is
estimated as low or limited,

» Category 2 as antimicrobials used in veterinary medicine where the risk for public health is
estimated higher and

« Category 3 as antimicrobials not approved for use in veterinary medicine.
Category 1 includes some classes of antimicrobials that are listed as CIAs by WHO according to
its criteria and for which use in veterinary medicine is extensive, but that nevertheless were

considered to belong in this lower risk category. These classes include certain penicillins,
macrolides, tetracyclines and polymyxins. There are no recommendations to avoid use of Category

Page 17 of 22





1 compounds. Nevertheless, these antimicrobials are not devoid of negative impact on resistance
development and spread. To keep the risk from use of these classes within Category 1 as low as
possible the current principles of responsible use in everyday practice should be adhered to. Non-
responsible use, including unnecessary use and unnecessarily long treatment periods, should be
avoided and group treatment restricted to situations where individual treatment is not feasible.

Category 2 includes those antimicrobial classes listed as CIAs by WHO for which the risk to public
health from veterinary use is only considered acceptable provided that specific restrictions are

: : . : - d
placed on their use (i.e. fluoroquinolones and systemically administered (parenteral and oral), 3'

th . . . .
and 4 generation cephalosporins). These reserved antimicrobials should be used only when there
are no alternative antimicrobials authorized for the respective target species and indication.

Pending risk assessment, two other classes of antimicrobials have been included in Category 2,
namely penicillins and aminoglycosides, as follows: Penicillins form a diverse class that has been
divided into subclasses for the task presented. Some of these subclasses have efficacy against
Enterobacteriaceae and have a high risk for transfer of resistance. Further risk profiling is needed

. . - : d h .
to decide if these particular penicillins are to be regarded in the same way as 3. and 4’ -generation
cephalosporins. For the aminoglycosides, there might be a resistance risk associated with the use
of this class which has as yet not been addressed.

Category 3 includes a number of the classes/compounds that are not approved in veterinary
medicine and are listed separately in Table 2. The extent of use of these classes would be low,
provided the restrictions detailed in Art 10 and 11 of Directive 2001/82/EC are complied with.
According to these restrictions these substances may only be used by way of exception and only
in companion animals (including horses that are not intended for food consumption) as MRLs have
not been established to allow their use in food producing species.

This categorisation may be considered as one element when deciding on when/whether to use a
certain class/compound in veterinary medicine but may not be used as the sole base when creating
treatment guidelines or when deciding on risk mitigation activities. This categorisation does not
directly translate into a treatment guideline for veterinary medicine.

When writing treatment guidelines, decisions on appropriate risk management measures have to
be made at the class, substance or even at the indication level and consider also the route of
administration. In veterinary medicine, the number of species, the wide differences in routes of
administration and indications (from intra-mammary treatment of individual cows to treatment of
thousands of fish by in-feed medication) make generalisations on antimicrobial categorisation and
risk management not possible. Consequently, no recommendation on treatment guidelines (i.e. if
a certain compound should be first line, second line, etc., for a certain species and indication) can
be given. The categorisation may be considered as one element when developing such guidelines
but a number of other factors need to be considered, some of them on a regional basis, and therefore
treatment guidelines need to be locally developed and implemented rather than at EU level.

Development and implementation of evidence-based national and regional treatment guidelines is
encouraged.

The final answers were endorsed during the CVMP meeting of 8-10 July 2014 and CHMP 21-24
July 2014 plenary meeting. The CVMP adopted the final answers on 11" December 2014 and the
CHMP on 18" December 2014.
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Conclusions

In this report, Elanco has provided data and rationale for categorization of 16-membered ring
macrolides. With respect to the WHO classification of ranking Criterion 1 is weakly fulfilled only
by macrolide treatment of diagnosed campylobacteriosis, with no contribution of 14- or 16-
membered ring macrolides for salmonellosis or E. coli treatment. Criterion 2 is not fulfilled as
multiple antimicrobial classes are available for treatment of campylobacteriosis and for other
“serious diseases” such as Legionnaires’ disease and MAI/MAC, and a variety of other infectious
processes.
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