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INTRODUCTION

The Kennel Club launched a new resource for breed clubs and individual breeders —
the Breed Health and Conservation Plans (BHCP) project — in September 2016. The
purpose of the project is to ensure that all health concerns for a breed are identified
through evidence-based criteria, and that breeders are provided with useful
information and resources to support them in making balanced breeding decisions
that make health a priority.

The Breed Health and Conservation Plans take a complete view of breed health with
consideration to the following issues: known inherited conditions, complex conditions
(i.e. those involving many genes and environmental effects such as nutrition or
exercise levels, for example hip dysplasia), conformational concerns and population
genetics.

Sources of evidence and data have been collated into an evidence base which gives
clear indications of the most significant health conditions in each breed, in terms of
prevalence and impact. Once the evidence base document has been produced it is
discussed with the relevant Breed Health Co-ordinator and breed health committee
or representatives if applicable. Priorities are agreed based on this data and
incorporated into a list of actions between the Kennel Club and the breed to tackle
these health concerns. These actions and then monitored and reviewed on a regular
basis.

DEMOGRAPHICS

The number Miniature Schnauzer registered by year of birth between 1980 and 2019
are shown in Figure 1. The trend of registrations over year of birth (1980-2019) was
+150.9 per year (with a 95% confidence interval of +136.0 to +165.9) reflecting the
rise in the breed’s population during this time. This is shown in Figure 1, whereby the
breed registrations reached a peak in 2011 of 5,946, and have remained at a similar
level since, with 5,055 registered in 2019.

It is worth noting that the 1980 registrations figure appears depressed for all breeds
due to registrations moving across to the electronic system from paper files.

[A ‘95% confidence interval’'(C.1.) is a tool used in statistics which shows that we are

95% certain that an estimated number is between the lowest number and the highest
number provided, the more data available to support this value will reduce the range
over which the Cl spans].
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Figure 1. Number of registrations of Miniature Schnauzers per year of birth, 1980 -
2019

Registrations

BREED HEALTH CO-ORDINATOR ANNUAL HEALTH REPORT

Breed Health Co-ordinators (BHCs) are volunteers nominated by their breed to act
as a vital conduit between the Kennel Club and the breed clubs with all matters
relating to health.

The Breed Health Coordinators’ Annual Health Report 2019 yielded the following top
health concerns:

1. Hereditary eye conditions
2. Mycobacterium avium complex (MAC)
3. Cancers

In terms of what the breed have done to tackle these health concerns, the breed
have been working with the Animal Health Trust (AHT) to collect swabs of affected
dogs in the aim of producing a DNA test, with the aim of leading to DNA tests for
known eye conditions. Similarly, the breed requested that the MAC test be added as
an ABS requirement and continues to promote and encourage testing amongst
breeders. As well as this, the breed have been updating the Schnauzer Breeds
Health Survey to improve data collection for cancers and other conditions affecting
the breed.




BREED CLUB HEALTH ACTIVITIES

The breed does not currently have a breed council or health sub-committee but has
comprehensive health information on the following health pages, specific to
Miniature Schnauzers:

2 http:/lwww.theminiatureschnauzerclub.co.uk/health/health infol.
. http://northernschnauzerciub.co.uklhealth/size-specific—health/mini-health/

The breed also work closely together across all three varieties, and have formed a
health group, with information on health concerns in the varieties here:
www.schnauzerclub.co.uk/health.php

BREED SPECIFIC HEALTH SURVEYS

Kennel Club Purebred and Pedigree Dog Health Surveys Results

The Kennel Club Purebred and Pedigree Dog Health Surveys were launched in 2004
and 2014 respectively for all of the recognised breeds at the time, to establish
conditions found in the Miniature Schnauzer, and those found in all pedigree dogs. It
is important to consider however the small number of dogs used for both mortality
analyses.

2004 Morbidity results: Health information was reported for 584 live Miniature
Schnauzers of which 393 (67%) were healthy and 193 (33%) had at least one
reported health condition. Of the 193 dogs reported to have at least one condition, a
total of 388 incidents of conditions were reported. The most frequently reported
specific conditions were skin irritation/ itchy skin (3.3% of 584 total dogs, 19 reports),
lipoma (2.9% of total dogs, 17 reports), heart murmur (2.9%, 17 reports), and
retained puppy teeth (2.1%, 12 reports).

2004 Mortality results: A total of 214 Miniature Schnauzer deaths were reported.
The median age of death was 12 years and 1 month (min = 7 months, max = 18
years and 2 months). The most specific causes of death were old age (9.8%, 21
deaths out of 214 deaths), heart failure (7.9%, 17 deaths), liver cancer (4.2%, 9
deaths), and stroke (3.7%, 8 deaths).

2014 Morbidity results: Health information was reported for 1,019 live Miniature
Schnauzers of which 707 (69.4%) reported no conditions and 312 (30.6%) had at
least one reported health condition. Of the 312 dogs reported to have at least one
condition, a total of 550 incidents of conditions were reported. The most frequently
reported specific conditions were lipoma (4.5% of 1,019 total dogs, 46 reports),
pancreatitis (3.3% of total dogs, 34 reports), skin (cutaneous) cyst (3.0%, 31
reports),umbilical hernia (1.9%, 19 reports), and dermatitis (1.7%, 17 reports).

2014 Mortality results: A total of 78 deaths were reported, with a median longevity
10 years. The most commonly specific reported causes of death for the breed were




old age (12.8%, 10 deaths out of 78 deaths), cancer — unspecified (7.7%, 6 deaths),
hepatic/ liver tumour (6.4%, 5 deaths), and unknown (6.4%, 5 deaths).

Breed Club Health Surveys
Joint Schnauzer Breeds Health Survey 2013 — 2019

The four UK Schnauzer breed Clubs initiated an ongoing health survey in 2009
covering the three Schnauzer sizes. Data is constantly updated and reported on at
frequent intervals.

From the most recent report (2013 — 2019) responses were received from 1,437
owners, which represented 1,945 dogs, 940 dogs and 1,005 bitches. The majority of
dogs (1,792) were reported to be free from any disorders/ defects, apart from 192
dogs.

With regard to reported health concerns, the top conditions are summarised in the
table below.

Table 1: Summary of Reported Health and Welfare / Behaviour Concerns for
Miniature Schnauzer Owners.

Condition Number Affected
Other 47
Gastrointestinal 46
Eye Conditions 19
Heart Problems 18
Bladder Problems 16
Epilepsy 14
Auto-immune Disease 11
Hypothyroid 11
Cancers 5
Kidney disorder 4
Spondylitis 1
Lymphoma 0

Welfare / Behaviourswere also investigated in dogs of the breed, with 281 reported
as showing unusual behaviours. The most common reported problems were being
noisy (n=125), other (n=76), timidity (n=46), aggressiveness (n=22), being
destructive (n=11) and poor house training (n=1).

With regard to mortality data, the breed has recorded 265 deaths for the variety, with
the range of death being 0 year 2 months — 17 years 2 months, and a mean age of
10 years 3 months, and median 10 years 11 months. The top five specific causes of
death were cancers (n=68), kidney disorder (26), old age (23), liver problems (20)
10and heart problems (19).
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The breeds are currently undergoing the fourth joint health survey, with responses
being collected on the Schnauzer Health Survey website:
http://www.schnauzerhealthsurvey.org.uk/

LITERATURE REVIEW

The literature review lays out the current scientific knowledge relating to the health of
the breed. We have attempted to refer primarily to research which has been
published in peer-reviewed scientific journals. We have also incorporated literature
that includes dogs residing within the UK primarily, to reflect the UK population, but
appreciate that it can be useful for breeders and owners to be aware of conditions
affecting dogs of the breed internationally. We have also attempted to use literature
that was released relatively recently to try to reflect current publications and research
relating to the breed.

Mortality: Analysis of the Kennel Club Purebred Dog Health Survey 2004 yielded 289
responses for dogs of the breed (Adams et al, 2010). These responses accounted
for 214 Miniature Schnauzer deaths, with a median age of 12.08 years (range 0.58
to 18.17 years). Old age was the most common cause of death, accounting for
23.7% of deaths, followed by cancer (22.3%) and then cardiac (6.6%).

Cancers

General cancers: A paper researching cancer-related deaths in a range of breeds,
using data from the 2004 Purebred Dog Health Survey (page 5) did not establish any
key cancers as being a concern in the breed (Dobson, 2013). Of 214 deaths for the
breed, 46 (21.5%) were due to cancers with a median age at death of 12.08 years.

Dental Conditions

Periodontal disease:Periodontal disease is the most common infectious disease of
adult dogs. It is a progressive, cyclical inflammatory disease of the supporting
structures of the teeth and is a major cause of dental disease and early tooth loss in
dogs and cats.In a study, (Marshall et al, 2014) concluded Miniature Schnauzers
present a predisposition for this condition, based on 52 dogs of the breed (bred for
research purposes). The authors found that all dogs had teeth at the beginning of the
study with some level of gingivitis, with 23 teeth (equating to 12 dogs) having
confirmed periodontitis. Over the period of 60 weeks, 35 dogs had at least 12 teeth
progress to periodontitis. The rate of periodontitis progressed much more quickly in
older dogs. From this, the authors concluded that the disease progresses very
quickly in the breed, in comparison to previously studied breeds, and that this breed
requires routine oral health care. A larger study of UK based dogs of the breed
undertaken by O’Neill et al (2019) refers to this condition and is listed on page 9.

Endocrine/ Hormonal Conditions

Diabetes mellitus (DM): There are several causative factors for diabetes that are
understood to date, including immune mediated damage of pancreatic cells, chronic
pancreatitis and hormonal interference leading to insulin resistance (Holder et al,
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2015). Whilst a US study found the breed to be one of three with the highest risk to
develop DM, this has not been replicated in the UK (Davison et al, 2006). However,
a study of diabetic dogs samples referred to the Royal Veterinary College found the
breed to have a possible predisposition to producing anti-insulin antibodies, due to
the presentation of specific dog leukocyte antigen (DLA) genes, which reduce the
ability for the body to accept insulin during treatment (Holder et el, 2015).

Musculoskeletal Conditions

Myotonia congenita: Defects in the ability of muscles to transfer electrical or
mechanical stimulus led to the development of this condition, characterised by
wasted muscles, stiffness, difficulty in getting up after a period of rest, bunny hopping
when running, overshot lower jaw, and difficulty breathing or swallowing (Bhaleao et
al, 2002). The condition has been proposed as being inherited as an autosomal
recessive trait. A total of 372 Miniature Schnauzers were tested over the period of a
year, originating from the US, Canada, Australia, and Europe. The research
established that the mutant allele (C1C-1) found in carrier or affected dogs was
traced to a common carrier ancestor. A DNA test has been made available following
the outcomes of this study.The breed recommends that if found, parentage and any
actively breeding close relatives should be DNA tested, as a commercial DNA test is
available.

Neurological Conditions

Demyelinating polyneuropathy: Abnormally focally folded myelin sheaths were
reported in three Miniature Schnauzers in France in 2008, predicted to represent a
naturally occurring canina homologue of Charcot-Marie Tooth (CMT) disease. The
discovery of additional cases has followed this work and led to a genome-wide
association mapping approach to search for the underlying genetic cause of this
disease (Granger et al, 2019). Clinical signs include regurgitation in conjunction with
megaesophagus and aphonic bark with or without obvious neuromuscular weakness
at a young age (under the age of two years). A genetic variant of SBF2 (MTRM13)
has been identified as a strong candidate for disease in affected Miniature
Schnauzers with this polyneuropathy. The authors proposed an autosomal recessive
mode of inheritance and a DNA test has been made available.The breed
recommends that if found, parentage and any actively breeding close relatives
should be DNA tested, as a commercial DNA test is available.

Ocular Conditions

Hereditary cataracts: There are thought to be two forms of hereditary cataracts that
affect the breed — congenital hereditary cataracts (CHC), and hereditary cataracts
(HC). Genotyping undertaken by the Animal Health Trust (AHT) on five Miniature
Schnauzers (three affected, one carrier, one of unknown status) suggested, at the
time, that hereditary cataracts are inherited in an autosomal recessive manner
(Mellersh et al, 2006). Since however, it has been hypothesised by the research
group that the inheritance of HC may have a more complex inheritance, and further
research is needed to confirm this. Further information on ocular conditions affecting
the breed is shown on page 17.
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Progressive retinal atrophy (PRA): PRA results in loss of vision in affected dogs
and has been found to have several different mutations contributing towards disease
(Downs et al, 2014). The breed has been reportedly affected by a subset of disease
known as PRA-A (or Type 1) and PRA-B (or Type 2). However, prevalence
estimates have not been established and whilstDNA tests are available, these
require further confirmation to definitively prove any association with disease in the
breed. The breed recommends that if found, parentage and any actively breeding
close relatives should be DNA tested, as a commercial DNA test is available.

Renal Conditions

Uroliths (kidney stones): This condition is characterised by the formation of uroliths
or renal stones, an accumulation of minerals and amino acids due to a defection in
re-absorption in the kidneys. Of 14,008 stones submitted to Hill's Pet Nutrition UK
between 1997 and 2006, 435 were from Miniature Schnauzers (Roe et al, 2012).
The most common form of stone was made up of struvite, accounting for 213 of the
total breed’s sample, followed by oxalate (n=172) and mixed (n=21). From this, the
authors established an odds ratio of 6.29 (95% CI| 5.26 — 7.55) for struvite stones,
8.27 (95% CI 6.80 — 10.06) for calcium oxalate stones, and 3.11 (95% CI 1.97 - 4.92
for calcium oxalate stones.Whilst the condition is seen in the breed, the authors did
not however list the breed as one of the top predisposed breeds.

Reproductive Conditions

Persistent Miillerian Duct Syndrome (PMDS): This condition is due to the failure
of the mullerian ducts (tissue which eventually differentiates into fallopian tubes) to
regress in the male foetus during development. Approximately 50% of PMDS-
affected males have issues with regard to infertility and may be predisposed to
testicular tumours (Pujar and Meyers-Wallen, 2009). A mutation in the AMHR2 gene
has been identified in the breed as consequential to this condition and found to be
inherited in a simple recessive manner with a DNA test widely available. The breed
recommends that if found, parentage and any actively breeding close relatives
should be DNA tested, as a commercial DNA test is available.

Spondylocostal Dysostosis (Comma Defect/ SCD4): This condition was detailed
in a 2015 familial study involving three affected and up to five family members in
Australia (Willet et al, 2015). Within the immediate family, the findings supported a
highly penetrant autosomal recessive mode of inheritance. The authors identified a
mutation in the HES7 gene, but noted the low allele frequency in the tested
population.This condition is almost entirely presented by stillborn puppies or those
that die shortly after birth, with puppies having significant skeletal abnormalities,
including a shortened trunk and vertebral malformations.A DNA test is available, and
the breed recommends that if found, parentage and any actively breeding close
relatives should be DNA tested, as a commercial DNA test is available.




VETCOMPASS

The Kennel Club work closely with VetCompass, a tool that has been developed to
collect information from more than 1,100 national veterinary practices, which can be
used to identify common breed-specific conditions, or condition-specific concerns
which affect a range of breeds. A breed specific VetCompass paper has been
undertaken for the breed, with the findings detailed below. Two further
conditionspecific papers undertaken by the VetCompass project are also detailed
below.

A total of 455,557 dogs from 304 clinics were included in the study cohort of which
1,972 Miniature Schnauzers were incorporated into the study (O’Neill et al, 2019).
The average lifespan for the breed was 11.6 years (range 0.5 — 17.0 years). The
most commonly reported health conditions seen in the breed are shown in Table 1
below.

Table 1: Prevalence of the most common disorders at a fine-level of diagnostic
precision recorded in Miniature Schnauzers (n=1,972) attending UK primary-care
veterinary practices participating in the VetCompass programme during 2013.

Condition Count (%) | Female prevalence | Male prevalence
Periodontal disease 343 (17.4%) | 19.6% 15.4%
Obesity/ overweight 164 (8.3%) | 10.2% 6.4%
Anal sac impaction 114 (5.8%) |5.2% 6.4%
Vomiting 100 (5.1%) |4.8% 5.4%
Otitis externa 99 (5.0%) 5.2% 4.9%
Ear disorder 97 (4.9%) 4.4% 5.5%
Heart murmur 82 (4.2%) 5.5% 2.9%
Diarrhoea 68 (3.4%) 2.3% 4.6%
Skin mass 63 (3.2%) 2.8% 3.7%
Undesirable behaviour | 52 (2.6%) 2.7% 2.6%

The most common grouped disorder by system was dental (19.2% prevalence),
enteropathy (13.7%), skin (12.7%), aural (10.0%) and obesity (8.2%). Periodontal
disease and obesity/ overweight were at a similar rate than those seen in other
similar sized breeds investigated through VetCompass, with the rates of anal sac
impaction, and otitis externa slightly below the all-breed prevalence. From this, the
authors highlighted the importance in raising appropriate husbandry with owners of
this breed to avoid such welfare concerns.

Whilst the study found the breed did not have a significant predisposition to
periodontal disease, the high prevalence still marks out periodontal disease as an
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important disease to the breed. It is possible that only the more severely affected
subset of dogs were identified and diagnosed during general veterinary examinations
and that the true prevalence of periodontal disease may be higher still.

The most common causes of death were neoplasia/ cancers (14.7%, 11 dogs),
collapse (13.3%, 10 dogs), mass-associated disorder (10.7%, eight dogs) and brain
disorder (10.7%, eight dogs) — however, this was based on only 75 reported deaths
of the breed, which is considered a small sample size. The authors noted that the
breed had a similar probability of death from these particular conditions when
compared with the general dog population, apart from collapse which appeared to be
slightly elevated, but suggested a larger study would be needed before drawing any
significant conclusions.

The two condition specific papers undertaken by the VetCompass team are
highlighted below:

Cancer

Lipoma: A condition-specific VetCompass paper was undertaken across a number of
different breeds, with the Miniature Schnauzer appearing to be at a slightly increased
odds of developing lipomas, with an odds ratio of 1.52 (95% Cl 1.07 —2.18, p =
0.021), based on 33 cases out of 3,261 dogs of the breed (O’Neill et al, 2018).

Cardiovascular Conditions

Degenerative Mitral Valve Disease (DMVD)/ Heart Murmurs: Another
conditionspecific VetCompas study looked at the predisposition of different breeds to
DMVD and/ or heart murmurs. The Miniature Schnauzer was established as being at
an increased risk of risk factors that lead to mitral valve disease when compared with
crossbred dogs, with an odds ratio of 2.27 (95% CI 0.86 — 5.95) (Mattin et al, 2015).
Similarly, the breed were found to be at an increased odds for heart murmurs, with
an odds ratio of 2.15 (95% CI 1.54 — 3.01). This was however based on 5 cases and
a total of 714 non-cases for the breed so should be interpreted with caution. The
authors noted that the breed had significantly increased odds of being a heart
murmur case, but not of being diagnosed with DMVD. This could be due to the
relatively few numbers of cases of DMVD which reduced the ability to accurately
confirm associations between the two conditions.

INSURANCE DATA
UK Agria data

There are some important limitations to consider for insurance data:

» Accuracy of diagnosis varies between disorders depending on the ease of
clinical diagnosis, clinical acumen of the veterinarian and facilities available at
the veterinary practice.

e Younger animals tend to be overrepresented in the UK insured population.

¢ Only clinical events that are not excluded and where the cost exceeds the
deductible excess are included.







