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ÅUsed for risk identification of 
pulmonary hypertension (PH) in 
cattle

ÅAnimals over 5,000 feet elevation

ÅTesting animals over 10-12 months 
of age is most indictive of PH

ÅLow oxygen levels in high elevation 
areas

ſAcute hypoxia

¶Vasoconstriction in the 
pulmonary vasculature

BIF, 2019; Holt et al. 2007

Introduction: Pulmonary Arterial Pressure (PAP)
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Pulmonary vascular 
remodeling 

Cardiac functional 
and structure 

changes

BIF, 2019; Holt et al. 2007
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Introduction: Pulmonary arterial pressure (PAP)

ÅIdentifying PAP 

ſBrisket edema

¶Hydrostatic pressure due to 
right ventricle failure and 
venous hypertension 

ſLethargic 

ſDecreased appetite 

ſJuglar vein distention 

Holt et al. 2007, Krafsuret al., 2018



Introduction: Phenotypic PAP Score Evaluation

PAP test conducted at elevation 5,500-7,000 feet

PAP Score, 
mmHg

Use at Low Elev. 
(< 4,000 ft)

Use at Moderate 
Elev. (4,000-5,000 ft)

Use at High Elev. 
(5,500-7500 ft)

Use at Extreme 
(>7,500 ft)

34-39 Low Risk Low Risk Low Risk Low Risk

40-45 Low Risk Low Risk Low/Moderate Risk Low/Moderate Risk

46-49 Moderate Risk Moderate Risk Moderate Risk High Risk

>=50 Moderate Risk Moderate Risk High Risk High Risk

BIF, 2019



Introduction: Various Genetic Correlations with PAP
Shirley et al. (2008)1 Zeng (2013)2 Crawford (2016)2 Pauling (2017)2

Birth Direct 0.49 0.22 0.15 -0.08

Birth Maternal 0.01 0.14 0.56

Weaning Direct 0.51 0.16 0.22 0.16

Weaning Maternal -0.05 0.10 -0.03 -0.15

Yearling Direct 0.11 0.12 0.02

PWG 0.03 -0.10 -0.06

Ultrasound BF -0.03

Ultrasound REA 0.24

Ultrasound IMF -0.04

Ultrasound RUMP 0.10

1Weaning PAP
2Yearling PAP



Introduction: Why measure feedlot performance?

ÅMeasure of inputs to output 

ÅExtreme economic 
importance

ÅFluctuation of feed costs  

ÅSelecting superior animals 

ÅPopulation 

ÅEnvironmental issues 

ÅDecrease in available 
resources 

Decreasing 

ωFeed Costs 

Increasing

ωProfitability 



Introduction: Feedlot and Carcass Traits

Feedlot Performance

ÅFeed costs range from 50-
70% of costs in production 

Å10% improvement in gain 
will result in a profit 
increase of 18%

Carcass Performance

ÅPremiums for higher carcass 
quality

ÅBranded Beef Programs 

Shike, (2013)



Introduction: Genetic Selection

High Elevation Susceptibility

PAP (EPD)
Feedlot Performance
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ÅSelection pressure 
on breeding 
objectives

ÅPotential 
antagonisms 

American Angus Association 



Genetic Selection: Trait Evaluation

Heritability

ωMeasures strength of the 
relationship of 
phenotypic and genotypic 
values of a trait

Genetic Correlation

ωRelationship between the 
breeding vales of a 
particular trait and the 
breeding values of 
another trait 

Bourdon, 2000
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Analysis 

ωSeries of 5 Trait Models



Data Collection

ÅChute Side Procedure 

ÅElevation 2,115 m

ſCSU-BIC

Å6869 observations

ſAverage test age 327 
days

ſAge range 166 days to 
412 days

PAP

High Elevation Susceptibility


