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Genetic and non-
genetic congenital
defects in the Irish
national cattle
population

Vets, farmers and advisors.

The outcome/technology or information/recommendation is that a National Congenital Defects Register be
set up to monitor known congenital defects and to detect the occurrence of new/emerging defects.

= A national coordinated approach to classifying, recording, testing and reporting on congenital defects will
allow differentiation of genetic from non-genetic defects and consequent control strategies such as
changes to sire usage or infectious pathogen management to be implemented.

(1) The establishment of a pilot study portal for farmers and others to report congenital defects in cattle
(mainly calves) showed that this approach is feasible as a passive surveillance national register in live
and dead dairy and beef calves.

(2) The prevalence of certain defects (e.g. blocked bowel/intestinal atresia) at the herd-level was much
higher than previously thought (considered as sporadic and uncommon).

(3) DNA samples from 206 calves with blocked bowel/intestinal atresia were genotyped; 139 with the HD
SNP chip and 67 with the IDB chip to identify genes associated with the defect, the first time this
analysis has been run on such samples.
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Bovine congenital defects (CD) are grossly under-diagnosed and reported internationally. This is because
there is no coordinated reporting infrastructure, in contrast to those set up for human congenital defects
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(WHO, 2005). In the absence of such a register the extent of occurrence of these conditions is grossly
underestimated. This was clearly shown by recent Moorepark research which, using a whole-herd active
surveillance study design found congenital defects in all Irish dairy herds studied. This lack of a recording
system has led to the gross under-diagnosis of congenital defects in both the Irish dairy and beef cattle
populations.

This project set out to answer the following questions: (1) what is the current state-of-the-art in the scientific
literature on bovine CD (2) is it possible to set up a national pilot dairy and beef animal CD register (3) what
are the risk factors, pathology and non-genetic causes of the common CDs (4) what are the possible genetic
causes of the most common CDs recorded in the CD register.

Literature review — a literature review on the epidemiology, pathology and causes of common bovine
CDs was conducted

Register — a national register was set up within ICBF by ICBF, Teagasc and DAFM. It involved both a
telephone/text hot-line and survey questionnaire in ICBF and annual returns from the six veterinary
laboratories of DAFM and the Moorepark Postmortem Laboratory. In addition, a photo gallery was
compiled and set up on the ICBF website to assist farmers in identifying CD cases. Awareness raising
amongst stakeholders was conducted through photo-articles in the Irish Farmers Journal.

Risk factors, pathology and non-genetic causes of common CDs - The most common CD recorded was
intestinal atresia — a common SOP was devised in Moorepark and shared with veterinary pathologists in
the RVLs to standardise recording and the PI visited the RVLs multiple times annually to examine
formalin-stored case material.

Genetic causes - for the most common CDs recorded in the CD register, (a) pedigree analysis and (b)
genomic analyses were conducted.

Register — Of 279 CD cases reported, 72% were from farmers and the remainder from non-animal
owners (e.g. vets). The three most frequently affected systems were abdominal/internal/genital/anus
(48%), appendicular skeleton (33%) and head and neck (21%). The most common individual CD
reported was intestinal atresia (15%). These results were confirmed from both the six DAFM veterinary
laboratories and the Moorepark Postmortem Laboratory; intestinal atresia was recorded in 55% of DAFM
cases of CD in dairy and beef carcasses compared to cardiac defects in 33%.

Risk factors, pathology and non-genetic causes of common CDs - the predominant type of atresia
occurring in the Irish national herd (atresia jejuni) appears to be different from that reported in the
literature (atresia coli). Results indicate that herd, sex and parity are significant risk factors. The putative
non-genetic causes internationally (e.g. early pregnancy diagnosis embryonic attrition, phyto-toxins) do
not appear to be as relevant in the Irish management systems suggesting a possible genetic basis.

Genetic causes - for the most common CDs recorded in the CD register the possible genetic causes
were explored. While certain sire breeds and certain sires were over-represented in cases vs control
calves, deep pedigree analyses are required to confirm these relationships. For intestinal atresia cases
phenotyped in Moorepark, 139 cases were genotyped with the HD SNP chip, 67 cases were genotyped
with the IDB chip and 6 exemplar cases were submitted for whole genome sequencing. Results are
awaited from the external laboratory.

The results of this study show the potential benefits associated with a national coordinated approach to
classifying, recording, testing and reporting on congenital defects as this affords the opportunity to
differentiate genetic from non-genetic defects and to implement consequent control strategies such as
changes to sire usage or infectious pathogen management.
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