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Introduction
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-Dogs and cats are regarded as family member.

-Pet owner needs more developed veterinary care.

-Accurate information about health states, demographics
and diseases of dogs and cats were not sufficient.




About epidemiology in small animal

Referral practice

clinical records
( the veterinary
medical databases)

Primary-care
(vet compass, Banfield)

Pet insurance
( Agria)

- Good diagnostics
- Large databases

- Large databases
- Generalizabillity

- Large size
- Defined denominator

- Referral bias
- Poorly representative

- Only cases requiring

veterinary care

- Difficult to validate

diagnostic term



Insurance penetration and
epidemiological research using pet insurance data
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Number of household animals insured by Anicom
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Purpose of this study

To quantitatively estimate
lifespan and cause of death
of dogs and cats
using pet insurance data
INn Japan



Materials and Methods

Insurance program .
Same health insurance system for pets as for people

Ga T %

| Present insurance - L u
Hosoi i "% pet Owner
Hospital certificate

Pay deductible
File claim Insurance
certificate
Payment Pay premium

Insurer



Materials and Methods

animals : entered insurance program or renewed insurance policy
any time during fiscal year 2013 (1 April 2013-31 March 2014).

2013/4/1 2014/3/31

2014/3/31 2015/3/30

Data : breed, age, date of birth , sex, insurance claim date of death
These were downloaded from insurance database



Materials and Methods

About Life Table

Cohort lifetable :
Age-specific probabilities of death
are calculated using mortality data from a group
of individuals born in the same year and
followed until all cohort members have died.

Current lifetable :
Life tables for which age-specific
probabilities of death are calculated
using the number of deaths and
population size in the current year.



Materials and Methods

Construction of the lifetable: I constructed a life table for all breeds /
by breed with the method by Chaing (1984)

Life table function :
age interval in years ( xtox+1)

probability of dying in interval  (Gx )

number living at age (I )

number dying in interval (9 )

fraction of last year of life (4, )

number of years lived in interval ( Lx)

total number of years lived beyond age x ( Ix)
expectation of life at age x ( &)

Life expectancy by body weight group

RN m

Small Toy Medium Large Giant
(BW 5-10kg) (BW <5kg) (BW 10-20kg) (BW 20- 40kg) (BW >40kg)
14.2 13.8 13.6 12.5 10.6 |noue et al. (2015)



Materials and Methods

Cause of death : The reason for the claim stated on the form
submitted in the month before the date of death
was assumed to be the cause of death.

diagnostic categories : Causes of death were divided into one
of the 18 diagnostic categories by body system
or type of disease.

@®Cardiovascular

@Respiratory

3 Digestive

@Hepatobiliary and exocrine
pancreatic

®Urinary

®Reproductive

@Neuromuscular

®Eye

@Ear

@Teeth

@Musculoskeletal

@Skin

@ Immunological

@Endocrine

@ Infectious

@®Parasitic

@Injuries When more than 2
®Neoplasia  diseases were diagnosed,
@Unknown main diseases were selected.



Result The life table of dogs constructed using
the pet insurance data, 2013-2015

Number . Number of Total
Age Number dving in Probability  c\o tion of years number of Expectation
interval living at inyte?val ofdyingin | st year of lived in years of life at age
(in years) age x Xx+H1) interval life interval  lived beyond X
’ (X,x+1) (X,x+1) age X

(X,x+n) g x !/ x d x Ax L X TX e x
0-1 10,000 67 0.0067 0.50 9,966.54 136,468 13.6
1-2 9,933 34 0.0034 0.50 9,916.04 126,501 12.7
2-3 9,899 36 0.0036 0.50 9,881.01 116,585 11.8
3-4 9,863 42 0.0043 0.50 9,842.00 106,704 10.8
4-5 9,821 55 0.0056 0.50 9,793.44 96,862 9.9
5-6 9,766 69 0.0071 0.50 9,731.35 87,069 8.9
6-7 9,697 96 0.0099 0.50 9,648.73 77,337 8.0
7-8 9,601 162 0.0169 0.50 9,519.47 67,689 7.1
8-9 9,438 235 0.0249 0.50 9,320.75 58,169 6.2
9-10 9,203 317 0.0345 0.50 9,044.52 48,848 5.3
10-11 8,886 510 0.0574 0.50 8,630.90 39,804 4.5
11-12 8,376 737 0.0880 0.50 8,007.53 31,173 3.7
12-13 7,639 964 0.1261 0.50 7,157.34 23,165 3.0
13-14 6,676 1,340 0.2007 0.50 6,005.58 16,008 2.4
14-15 5,336 1,663 0.3117 0.50 4,503.91 10,003 1.9
15-16 3,672 1,502 0.4089 0.50 2,921.38 5,499 1.5
16-17 2,171 1,096 0.5050 0.50 1,622.49 2,577 1.2
17-18 1,074 745 0.6932 0.50 702.05 955 0.9
18-19 330 242 0.7333 0.50 208.78 253 0.8
19- 88 88 1.0000 - 43.95 44 0.5




Result Life expectancy at age 0 by breeds

Italian Greyhound
Dachshund, Miniature
Poodle, Toy

Shiba

Papillon

Jack Russell Terrier
Crossbreed (BW:<10kg)
West Highland White Terrier
Dachshund, kanihen
Crossbreed (BW:10-20kg)
Yorkshire Terrier
Chihuahua

Shih Tzu

Miniature Pinscher
Pomeranian

Beagle

Miniature Schnauzer
Maltese

Labrador Retriever
American Cocker Spaniel
Border Collie

Pug

Pekingese

Shetland Sheepdog
Pembroke Welsh Corgi
Boston Terrier

Cavalier King Charles Spaniel
French Bulldog

Golden Retriever

Bernese Mountain Dog
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Result Estimated causes of death for dogs

Diagnostic category Number of dogs (%)
Neoplasia 1,114 13.4%
Cardiovascular system disorders 921 11.1%
Urinary system disorders 667 8.0%
Digestive system disorders 476 5.7%
Hepatobiliary and exocrine pancreatic disorders 453 5.5%
Respiratory system disorders 422 5.1%
Neuromuscular system disorders 388 4.7%
Immunological disorders 235 2.8%
Endocrine disorders 182 2.2%
Musculoskeletal system disorders 155 1.9%
Skin diseases 144 1.7%
Injuries 98 1.2%
Infectious diseases 92 1.1%
Eye diseases 59 0.7%
Reproductive system disorders 55 0.7%
Parasitic diseases 36 0.4%
Teeth diseases 33 0.4%
Ear diseases 27 0.3%
unknown 2754 33.1%

total 8311 100.0%




Result Cause of death for major dog breeds

W Neoplasia ™ Cardiovascular ®mUrinary ™ Digestive ™ Hepatobiliary ™ others

')achshund, Miniature

Pembroke Welsh Corgi

Shih Tzu

14.7° 13.6

Chihuahua “( Cavalier King Charles
J Spaniel

13.

* Life expectancy at age 0
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The Companion Dog as a Model for the
Longevity Dividend
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Abstract

The companion dog is the most phenotypically diverse species on the planet. This
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ReS |t The life table of cats constructed using
U the pet insurance data, 2013-2015
. Number of Total
Age :\.Iqmber Nu.mb.er Pmb&.]b'“w Fraction of years number of Expectation
. iving at dying in  of dying in . . . .
_mterval age x terval nterval last year _I|ved In  years lived of life
(in years) (x x+1) (x x+1) of life |(r)1(t)e($/1a)I baeglgr;d at age x
(x,x+n) q X | X d x A X L X X e X
0-1 10,000 346 0.0346 0.27 9,653.66 140,014 14.0
1-2 9,654 116 0.0120 0.47 9,537.71 130,360 13.5
2-3 9,538 63 0.0066 0.39 9,475.10 120,822 12.7
3-4 9,475 74 0.0078 0.32 9,401.33 111,347 11.8
4-5 9,401 116 0.0124 0.43 9,285.02 101,946 10.8
5-6 9,285 108 0.0116 0.35 9,177.14 92,661 10.0
6-7 9,177 199 0.0217 0.39 8,977.84 83,484 9.1
7-8 8,978 198 0.0221 0.38 8,779.74 74,506 8.3
8-9 8,780 271 0.0309 0.37 8,508.47 65,726 7.5
9-10 8,508 277 0.0326 0.34 8,231.05 57,218 6.7
10-11 8,231 374 0.0455 0.32 7,856.87 48,987 6.0
11-12 7,857 363 0.0461 0.35 7,494.28 41,130 5.2
12-13 7,494 548 0.0732 0.32 6,946.04 33,635 4.5
13-14 6,946 758 0.1092 0.35 6,187.60 26,689 3.8
14-15 6,188 750 0.1213 0.28 5,437.31 20,502 3.3
15-16 5,437 824 0.1516 0.30 4,613.21 15,064 2.8
16-17 4,613 810 0.1755 0.40 3,803.40 10,451 2.3
17-18 3,803 1,104 0.2903 0.34 2,699.29 6,648 1.7
18-19 2,699 842 0.3120 0.26 1,857.10 3,949 1.5
19-20 1,857 811 0.4369 0.43 1,045.75 2,091 1.1
20- 1,046 1,046 1.0000 - 1,045.75 1,046 1.0
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Result Life expectancy in cats by breeds




Result Estimated causes of death for cats

Diagnostic category Number of cats (%)
Urinary system disorders 306 19.6
Infectious diseases 181 11.6
Neoplasia 114 7.3
Cardiovascular system disorders 102 6.5
Injuries 100 6.4
Digestive system disorders 91 5.8
Respiratory system disorders 82 5.2
Hepatobiliary and exocrine pancreatic disorders 54 3.5
Neuromuscular system disorders 36 2.3
Endocrine disorders 35 2.2
Immunological disorders 32 2.0
Skin diseases 14 0.9
Musculoskeletal system disorders 13 0.8
Teeth diseases 12 0.8
Eye diseases 5 0.3
Ear diseases 4 0.3
Parasitic diseases 4 0.3
Reproductive system disorders 2 0.1
Unknown 376 24.1

Total 1,563 100




Result : Percentage of cause of death by age
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w others

W bronchopneumonia

"~ Loss appetite

W Loss of vigorous prostration
w Digestive system disordeer
m diabetes mellitus

W lymphoma

B cardiomyopathy

® Urinary system disorder

m feline infectious peritonitis (FIP)

W chronic kidney disease (CKD)



Feline Infectious Peritonitis

FIP Is a systemic and fatal
disease caused by the mutated
feline corona virus.

@PLOS l PATHOGENS
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Reversal of the Progression of Fatal
Coronavirus Infection in Cats by a Broad-
Spectrum Coronavirus Protease Inhibitor
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C. Pedersen?
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Summary of dog’s longevity

* The life expectancy at age zero:13.6 years

Compared with study in 1981, life expectancy of dogs
has been extended by 5.3 years. (Hayashidani et al.1988)

- The longest live breed:
Italian Greyhound (15.1 years)
The shortest live breed:

Bernese Mountain Dog(9.0 years)

- Many previous studies that reported that the breeds
with smaller body weights have longer longevity.
- We need to focus each breed’s risk.

+ Causes of death:
Neoplasia, Cardiovascular, Urinary



Summary of cat’ longevity

* The life expectancy at age zero:14.0 years

Compared with study in 1981-82, life expectancy of
cats has been extended by 9.8 years.  (Heyashidani et ai.1989)

» Crossbreed 14.5 age > Pure breed 13.6 age

Further research is needed to identify factors
affecting the difference in longevity of each breed.

- Main causes of death:
Urinary, Infection, Neoplasia

especially young cats : Feline Infectious Peritonitis(FIP)
senior cats: Chronic kidney disease(CKD)



Conclusion

Insurance data are very useful resource both

descriptive and analytical epidemiological research
because of :

Large data, Healthy population, Sustainability

Potential biases:
Age, Breed, Location, Indoor, Diagnhosis

Thank you for your attention!



