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Abstract
Ketosis is a common metabolic disorder affecting early lactation dairy cows. These
cows have recently given birth and the transition to milk production coupled with feed
and environmental changes make it a difficult time for cows and dairy producers. Much
research has been conducted regarding the diagnosis, treatment, prevention, and
management of ketosis, but the disease still poses a significant challenge. If left
undiagnosed, ketosis leads to decreased feed intake and health status, and loss of milk
production. With many diagnostic tests available, there has been continued debate about
which test is best. The objective of this study was to diagnose ketosis in dairy cows at
the campus dairy farm and determine which test was easiest to use, provided consistent
and accurate results, and was most cost-effective. Composite milk samples were taken
prior to machine milking and blood was collected from the coccygeal vessels to test
ketone levels. While all data has not yet been analyzed from this study, we can see a
clear difference in cost and storage parameters between the two testing methods that
may prove significant. Determining an easy and cost-effective ketosis diagnostic
method will be beneficial to the campus farm where students are the primary labor
source, as well as to NY dairy producers who employ workers with various educational
backgrounds.

Materials & Methods
The study investigated fresh cows at the SUNY Cobleskill dairy farm (n=15) ranging
from 2 to 30 days in milk (DIM). Cows were evaluated every Tuesday for five weeks.
Milk and blood samples were collected and Body Condition Scores were measured
(Elanco, 2012). Milk samples were collected from all 4 teats prior to machine milking.
Blood samples were collected from the coccygeal vessels using a 18x1” needles and
3mL syringes. Table 1 below shows the tests used for ketosis diagnosis

Background
Ketosis is a constant concern for the dairy industry, affecting 20% of dairy cows every
year (Lei & Simões, 2021). This common metabolic disease occurs in dairy cows within
two weeks after calving. During this time period milk production demand is high but
feed intake is still depressed. Cows are unable to consume an adequate amount of
energy to sustain this level of milk production, which leads to a negative energy
balance. There are two forms of ketosis: subclinical (SCK) and clinical ketosis (CK).
Subclinical cows have elevated levels of circulating ketones but have no observable
clinical signs. For CK, ketone levels are further elevated and symptoms such as anorexia
and lethargy may be observed. Studies have shown that fresh cow energy requirements
are 30-50% higher than prepartum dairy cows (Lei & Simões, 2021), but achieving the
energy demands of lactation are very difficult. Cows that have ketosis are more likely to
develop metritis, mastitis, or a displaced abomasum, and are also less fertile than cows
with normal ketone levels. Ketotic cows are also more likely to be culled in early
lactation if they cannot reach feed intake and milk production goals (Duffield, 2022).
Dairy producers work hard to prevent ketosis, but diagnosis and treatment protocols are
essential. Selecting the best testing method can help reduce costs and allow farmers to
use an easy and accurate method for ketosis diagnosis.

Results Findings & Discussions
Cows at the SUNY Cobleskill dairy farm showed incidence of CK and SCK
across the two testing methods each week (Figure 2). Both tests were
evaluated based on their ease of use, cost, consistency, and accurate results.
The blood testing method was the most accurate as it displayed quantitative,
digital ketone levels opposed to the subjective colorimetric scale for the milk
test. The milk test was ~40% less expensive than the blood test (cost savings
of $0.40/test), but it interfered with the standard milking procedures and
caused some confusion among students and employees. Previous
examination of diagnostic methods indicated that the milk test provided a
poor analysis for diagnostic information and can take up to 1-2 mins to react
(Merck Manual, 2021). The blood test required a higher level of skill and
experience than the milk test and was more invasive for the cow. However,
the speed and accuracy allowed for more specific treatment decisions for
individual cows.

Conclusions
The milk test was the easiest to use and least expensive method to detect
ketosis in dairy cows. However, the accuracy and speed of the blood test set
it apart as an essential tool for diagnosing ketosis. After careful
consideration, it is apparent that both testing methods are beneficial and
should be considered effective. On a college dairy farm in which student
labor is predominant and ever-changing, the milk test is a better option for
general monitoring due to cost and ease of use. However, we conclude that
a diagnostic protocol involving both tests would be ideal. The results of this
study will allow this team to develop a plan to test all cows using the milk
test and then use the blood test to confirm diagnosis for cows suspected of
CK. This plan will allow for tailored ketosis treatment for individual cows
based on their needs.

References
Duffield, T. (2022, March 22). Ketosis in cattle - metabolic    disorders. Merck 

Veterinary Manual. Retrieved April 15, 2022, from 
https://www.merckvetmanual.com/metabolic-disorders/ketosis-in-cattle/ketosis-in-
cattle

Lei, M. A., & Simões, J. (2021). Invited review: Ketosis diagnosis and monitoring in 
high-producing dairy cows. Dairy, 2(2), 303–325. 
https://doi.org/10.3390/dairy2020025

Carrier, J., Stewart, S., Godden, S., Fetrow, J., & Rapnicki, P. (2022, April 
18). Evaluation and Use of Three Cowside Tests for Detection of Subclinical Ketosis 
in Early Postpartum Cows. journalofdairyscience. Retrieved April 18, 2022, from 
https://www.journalofdairyscience.org/article/S0022-0302(04)73511-0/pdf

Test	Type Commercial	
Name

Ketone Formula Detection	
Threshold

Cost	
($/test)

Blood Precision	Xtra™,	
Abbott

β-hydroxybutyric	
Acid

C4H8O3 1.2 mmol/L $1.01

Milk Keto-TestⓇ,	
Elanco	Animal	

Health

β-hydroxybutyric	
Acid

C4H8O3 1.0 mmol/L $0.61

Table 1.  Ketone Tests

Figure 2. Blood vs. Milk Ketone levels

Figure 3. Days In Milk vs. Ketone Levels
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