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Abstract 

The objective of this article is to report on the evalu
ation of cow-side ketosis-tests used with milk to detect 
subclinical ketosis . Our findings indicate that Pink Milk® 
and Ketolac® BHB are highly sensitive and specific tests 
for subclinical ketosis when used with milk. Other tests 
such as Ketocheck™, Utrecht, Bioketone, Ketostix®, 
Rapignost®, Uriscan™, Ketur®, Medi, andAzetonreagenz 
were poorly sensitive but highly specific for subclinical 
ketosis. Hence, Pink Milk® and Ketolac® BHB may be 
useful to monitor cows for subclinical ketosis on a regu
lar basis. 

Cows with subclinical ketosis produced one to four 
liters milk less daily (Dohoo and Martin 1984, Duffield 
1997). The interval from calving to first service was 
longer, they needed more services to conceive 
(Wenninger and Distl 1994), and they were at increased 
risk of developing cystic ovaries (Gustafsson and 
Emanuelson 1996), clinical ketosis and displaced abo
masum (Duffield 1997, Geishauser et al. 1998b). About 
90% of the subclinical ketosis cases were diagnosed 
within the first two months after calving, and the preva
lence of ketosis peaked in the second or third week after 
calving. Between 10% and 30% of fresh cows already 
had subclinical ketosis in the first week after calving 
(Dohoo and Martin 1984, Duffield 1997, Francos et al. 
1997). However, losses due to subclinical ketosis can be 
minimized by early detection and treatment of cows af
fected (Girschewski et al. 1977). 

Threshold of Subclinical Ketosis 

Various thresholds of B-hydroxybutyrate (BHB), 
acetoacetate (AcAc) and acetone (Ac) in blood, milk or 
urine have been used to define subclinical ketosis 
(Girschewski et al. 1977, Andersson 1984, Gravert et 
al. 1986, Dirksen et al. 1997, Duffield 1997, and oth
ers). We assume that cows with more than 1400 µmol 
BHB/1 blood suffer from subclinical ketosis. In a previ
ous study cows with more than 1400 µmol BHB/1 blood 
were at significantly higher risk of developing clinical 
ketosis than cows with less than 1400 µmol. Cows with 
more than 1600 µmol BHB/1 blood produced 1.8 kg less 
milk daily, those with more than 1800 produced 3 kg 
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less milk, and those with more than 2000 µmol BHB/1 
produced 4 kg milk less daily (Duffield 1997). To pre
vent losses from subclinical ketosis it might be useful to 
detect and treat cows with more than 1400 µmol BHB/1 
blood. It would be very practical to identify those cows 
by using milk parameters. In two studies we have evalu
ated cow-side ketosis-tests in order to find out how use
ful they are in detecting subclinical ketosis when used 
with milk. For each test we determined its sensitivity 
(percentage of positive tests in cows with subclinical 
ketosis) and its specificity (percentage of negative tests 
in cows without subclinical ketosis) for subclinical keto
sis (>1400 µmol BHB/1 blood). 

Evaluation of Tests With Milk to Detect 
Subclinical Ketosis 

An ongoing study uses fresh cows in the first week 
after calving. The prevalence of subclinical ketosis is 
10%. Eight tests are being evaluated (Table 1). A very 
sensitive and specific test for subclinical ketosis is Pink 
Milk® _a Pink Milk is a liquid test that turns milk pink if 
more than 100 µmol AcAc/1 milk are present (Figure 1). 
Taking all Pink Milk findings that indicate more than 
100 µmolAcAc/1 milk as a positive test result, the sensi
tivity of Pink Milk for subclinical ketosis is 75%. That 
means that 75% of the cows that have subclinical keto
sis are detected. Its specificity is 85%. That means that 
this test seldom (15%) indicated subclinical ketosis 
where there was no subclincal ketosis. Taking all Pink 
Milk results that indicate more than 300 µmol AcAc/1 
as a positive test result, its sensitivity is 63% and its 
specificity is 98%. Pink Milk findings are not affected 
by somatic cell count (SCC). 

Ketolac® BHBb is also a highly sensitive test for 
subclinical ketosis. Ketolac is a strip that indicates cer
tain ranges ofBHB in milk. Taking all Ketolac-findings 
that indicate more than 50 µmol BHB/1 milk as a posi
tive test result, the sensitivity of this test for subclincal 
ketosis is 88%. The specificity was 57%, when used in 
this manner. That means that this test often (43%) in
dicated subclinical ketosis where there was no subclini
cal ketosis. Taking all Ketolac-findings that indicated 
more than 100 µmol BHB/1 milk as a positive test re
sult, the sensitivity ofKetolac was 79% and its specific-
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Table 1. Sensitivity and specificity of eight cow-side 
tests used with milk for detection of subclini
cal ketosis (>1400 µmol BHB/1 blood). 276 
blood and milk samples of276 cows from 21 
herds were used. Cows were in first week of 
lactation. 

Test 

Pink Milk 
>=100 
>=300 

Ketolac 
>=50 
>=100 
>=200 

Rapignost 
Uriscan 
Ketostix 
Ketur 
Medi 
Azetonreagenz 

Sensitivity(%) 

75 
63 

88 
79 
50 
4 
4 
0 
0 
0 
0 

Specificity(%) 

85 
98 

57 
75 
88 
100 
100 
100 
100 
100 
100 

Figure 1. Using the Pink Milk® test in a milk paddle. 
Top left: normal milk. Top right: weak pink milk (100 
µmol AcAc/1 milk). Bottom left: pink milk (300 µmol 
AcAc/1 milk. Bottom right: purple milk (500 µmolAcAc/ 
1 milk). 

ity was 75%. Ketolac findings are affected by SCC. When 
SCC increased by one million cells per ml milk Ketolac 
findings increased by 20 µmol BHB/1. 

Other tests such as the Rapignost®,c Uriscan®,d 
Ketostix®,e Ketur®r and Medig strips as well as the 
Azetonreagenzh tablet are poorly sensitive for subclini
cal ketosis. However, they are very specific. That means 
if they test positive then there is in fact subclinical ke
tosis. All the latter tests test for AcAc. 

Another study was performed on cows within 
nine weeks after calving (Geishauser et al. 1998a). In 
the first week after calving 12% of the cows had sub-
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clinical ketosis. The prevalence of subclinical ketosis 
peaked in the second week after calving and declined 
until the ninth week p.p. (Figure 2). Five tests were 
evaluted (Table 2). Again Ketolac® BHB was a very 
sensitive test for subclinical ketosis. Other tests such 
as the Ketocheck™,i Utrechti and Bioketonek powders 
as well as the Ketostix®1 strip were poorly sensitive. 
However, they were highly specific. All the latter tests 
test for AcAc. 
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Figure 2. Percent of cows with subclinical ketosis 
(>1400 µmol BHB/1 blood) during the first nine weeks 
after calving. 1446 blood samples of 609 cows from 25 
herds were used (Geishauser et al. 1998a). 

Table 2. Sensitivity and specificity of five cow-side 
tests used with milk for detection of subclini
cal ketosis (>1400 µmol BHB/1 blood). 529 
blood and milk samples of266 cows from 25 
herds were used. Cows were in first, second, 
third, sixth or ninth week of lactation 
(Geishauser et al. 1998a). 

Test Sensitivity(%) Specificity(%) 

Ketolac 
>=50 97 52 
>=100 89 87 
>=200 61 96 

Ketocheck 39 100 
Utrecht 36 94 
Bioketone 29 100 
Ketostix 7 100 

Monitoring Fresh Cows for Subclinical Ketosis 

We conclude from our studies that Pink Milk® and 
Ketolac® may be useful tests to detect cows with sub-
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clinical ketosis. Hence, these tests may be used to moni
tor cows for subclinical ketosis on a regular basis. Most 
subclinical ketosis cases were diagnosed in the first two 
months after calving. An episode lasted at least one week 
(Dohoo and Martin 1984), and on average three weeks 
(Muller and Schafer 1979). Thus, to detect subclinical 
ketosis fresh cows should be examined on a regular ba
sis during the first two months after calving. Examin
ing fresh cows on a weekly basis provides better insight 
into the ketosis status than examining fresh cows on a 
monthly basis (Andersson 1988). However, even with 
testing for subclinical ketosis once in the first week af
ter calving or twice in the second and sixth week after 
calving disorders of health and production were detected, 
and treated with economical success (Girschewski et al. 
1977, Francos et al. 1997). 
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