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Graphical Abstract

Summary
A novel on-farm culture method provides a reliable means for detecting Staphylococcus aureus in pooled cow-
level milk from cows with subclinical mastitis (somatic cell count >150,000 cells/mL). The turn-around time for 
results is 24 hours.

Highlights
• Evaluation of an on-farm culture test (OFCT) for subclinical mastitis in dairy cows.
• The OFCT has high specificity and selectivity for Staphylococcus in the quarter/pooled milk.
• The OFCT has high agreement for detecting the absence of bacteria.
• The OFCT supports the management of mastitis and the optimal use of antibiotics.

mailto:susan.saila@mastaplex.com
https://orcid.org/0000-0001-6655-5752
https://orcid.org/0000-0002-0917-2816
https://orcid.org/0000-0002-3304-6377
https://orcid.org/0000-0002-8622-0340
https://orcid.org/0000-0002-5932-673X


1Mastaplex Limited, Centre for Innovation, Dunedin 9016, New Zealand, 2School of Pharmacy, University of Otago, Dunedin 9054, New Zealand, 3Agrihealth 
Ltd., Auckland 1010, New Zealand, 4 VetNZ Ltd., Southland 9810, New Zealand. *Corresponding author: susan.saila@ mastaplex .com. © 2023, The Authors. 
Published by Elsevier Inc. and Fass Inc. on behalf of the American Dairy Science Association®. This is an open access article under the CC BY license (http: / / 
creativecommons .org/ licenses/ by/ 4 .0/ ). Received July 21, 2022. Accepted December 13, 2022.

JDS
Communications®
2023; 4:298–302• AMERI

CA
N

 D
AIR

Y SCIENCE ASSO
C

IATION •

®

https: / / doi .org/ 10 .3168/ jdsc .2022 -0312
Technical Note

Health, Behavior, and Well-being

Abstract: The purpose of this observational study was to compare the performance of a novel on-farm culture (OFC) test with the refer-
ence method (RM) in identifying pathogens, and in particular Staphylococcus aureus, associated with subclinical mastitis (SCM) in dairy 
cattle. The OFC test (Mastatest HiSCC; Mastaplex Limited) for SCM uses a cartridge with 2 × 12 wells allowing 1 sample to be analyzed 
in duplicate (24 wells) or 2 samples analyzed simultaneously, each in 12 wells. Results of the milk analyses are reported hierarchically 
(Staph. aureus → coagulase-negative staphylococci (CNS) → other gram positive or coliform/gram negative → no bacteria present) 
and emailed within 24 h. Milk samples (617 quarter level from 158 cows and 70 cow level) were collected from 288 cows [individual 
cow somatic cell count (ICSCC) ≥150,000 cells/mL] on 9 purposefully selected farms known to have a high prevalence of clinical and 
subclinical Staph. aureus mastitis in Southland New Zealand. Quarter samples were analyzed individually (617 samples) and after 
animal-level pooling, providing 228 (158 + 70) cow-level samples. Samples were analyzed by the OFC test (in duplicate) and the RM 
(culture agar medium and latex test based on the recommendation by the National Mastitis Council) and identifications confirmed with 
MALDI-TOF mass spectrometry. Sensitivity (Se), specificity (Sp), positive predictive value (PPV), and negative predictive value (NPV) 
for detection of Staph. aureus were all ~90% with tight 95% confidence limits, and Cohen’s kappa (κ) for agreement between the OFC 
test and RM was 0.81. Kappa for agreement between the OFC test duplicates was 0.93. About 35% of cows had only one quarter infected 
with Staph. aureus and all these animals could still be identified when pooled cow-level milk was analyzed. Although the high prevalence 
of Staph. aureus in the herds used in this study does not affect the Se and Sp values, it does elevate the PPV value (and decrease the NPV) 
and therefore use of PPV to extrapolate to a population with lower prevalence is not appropriate. For CNS, Sp, PPV, and NPV were all 
>0.8, κ was ≥0.6, and Se was >0.7. Kappa for agreement between the OFC test duplicates was 0.83. A result of “no bacteria detected” was 
reported in 13% of the cows with 93% agreement between OFC test and RM. We conclude that the OFC test provides a reliable method 
for detecting Staph. aureus in pooled cow-level milk even if only one quarter is infected; in the absence of Staph. aureus in the milk, it 
reliably identified CNS in pooled cow-level milk; it reliably identified cows with <10 cfu/10 µL of their milk. Compared with the RM, 
the method was rapid with results returned in 24 h of loading the cartridge.

Mastitis, an inflammation of one or more quarters of the udder 
of dairy cows, adversely affects milk quality and production, 

adversely affects animal welfare, and has a detrimental impact on 
the economic viability and health of the herd (Halasa et al., 2007). 
When accompanied by clinical signs, the mastitis is diagnosed as 
clinical mastitis; however, if clinical signs are imperceptible, but 
there is an increase in the SCC of the milk, it is classified as sub-
clinical mastitis (SCM). Most often, SCM is due to a bacterial IMI 
(Harmon, 1994; Djabri et al., 2002).

Identification of individual cows with IMI is important to 
inform treatment and handling decisions for effective mastitis 
control programs (Kandeel et al., 2019; McDougall et al., 2022). 
In this regard IMI due to Staphylococcus aureus are of concern 
for herd management because of their contagiousness and their 
impact on the quality of the bulk milk. An individual cow somatic 
cell count (ICSCC) >150,000 is considered high and a proxy for 
IMI, although milk culture is the gold standard for detecting IMI 
(Holdaway et al., 1996; Smartsamm, 2020). However, the cost, the 
turnaround times of milk culture, and the fact that results are often 
inconclusive discourage its use in routine practice, so on-farm sur-

rogate methods are of interest (Robles et al., 2021). Sometimes the 
on-farm test method may not be sufficiently predictive of SCM and 
IMI to justify its use (Kandeel et al., 2019).

Only the results of a reliable on-farm test should be used to 
inform costly decisions (e.g., milk withhold, order of milking, 
culling of cows with recurring infections) and for selective use of 
antibiotics. Use of antibiotics in cows with a Staph. aureus SCM 
during the lactation period may be justified (McDougall et al., 
2022). Testing cows at dry-off to distinguish between those with 
IMI to receive an intramammary antibiotic and teat-sealant from 
those without an IMI (to receive teat sealant only) is an important 
step in optimizing antibiotic use (Breen et al., 2021). Thus, it is 
important to know the reliability of the test method [i.e., agreement 
with the reference standard (RM), specificity (Sp), and sensitivity 
(Se)] in classifying a cow (or indeed a quarter) as having an IMI 
or not. Preferably, this is done by comparing results of the on-farm 
test with a gold standard which is 100% accurate, but since no 
such gold standard exists for IMI, the comparison is made with the 
accepted reference standard while recognizing the limitations of 
this accepted standard (Dohoo et al., 2011).
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The performances of several commercially available on-farm 
culture (OFC) plates that aim to identify pathogens associated 
with clinical mastitis were assessed by comparison with results 
from 2 reference laboratories (Ferreira et al., 2018). The reference 
laboratories used traditional plating methods to identify colonies 
and confirmed the identifications with MALDI-TOF MS.

In resource-constrained settings such as farms, Malcata et al. 
(2020) suggested the choice of a point-of-care test be guided by the 
ASSURED criteria (Affordable, Sensitive, Specific, User friendly, 
Rapid and Robust, Equipment free, and Deliverable to end users), 
criteria developed for selection of diagnostic tests in resource-
constrained settings (Kosack et al., 2017). The aim of this field 
study was to assess the sensitivity (Se), specificity (Sp), positive 
predictive value (PPV), negative predictive value (NPV), repeat-
ability, and Cohen’s kappa of the OFC test to identify mastitis-
causing bacteria in cows with a high SCC with an emphasis on 
Staph. aureus IMI. A novel approach was used in that the OFC test 
was not only compared with a RM (plating + MALDI-TOF MS), 
but also the OFC test results for Staph. aureus were scrutinized by 
plating and MALDI-TOF MS.

Cows (228 cows in total) were sourced from 9 farms in Southland 
New Zealand over the period June 2019 to October 2020. Herds 
were selected purposefully based on a known high prevalence of 
clinical and subclinical Staph. aureus mastitis, willingness of the 
farmer to participate, and a herd test for evaluation of ICSCC within 
6 wk of enrolment in the study. All cows with ICSCC ≥150,000 
cell/mL at the most recent herd test were eligible for sampling with 
the exception of cows who were systemically unwell, had clinical 
mastitis symptoms on the day of sampling, or had been treated 
with antimicrobials within the previous 28 d. Where possible, milk 
samples (30 mL) were collected at quarter level to give 617 quarter 
samples from 158 cows (15 cows had only 3 functioning quarters). 
Composite level milk was collected from an additional 70 cows. All 
samples were collected aseptically by trained technicians or vet-
erinarians. Since the primary aim of the trial was assessment at the 
cow level, equal portions of quarter-level samples were combined 
to form in total 228 (158 + 70) pooled cow-level samples. In addi-
tion, quarter-level milk was assessed for Staph. aureus (Figure 1). 
Freshly collected milk samples were shipped frozen for laboratory-
based testing. The research protocol which specified the testing 
methodology was reviewed and approved by the AgResearch Ani-
mal Ethics Committee (Ruakura: AE 14793) before the trial began.

All milk samples were cultured at Mastaplex, and purified cul-
ture plates were then analyzed via MALDI-TOF MS by the South-
ern Community Laboratories at the Dunedin hospital. Analysts 
were blinded to the results of the alternative test.

The RM used traditional culture agar media and latex test based 
on the recommendation by the NMC (2017). First, the milk sam-
ples were thawed at room temperature and thoroughly vortexed. 
A milk sample volume of ~10 μL was spread on MacConkey and 
Columbia sheep blood agar plates (Fort Richard Laboratories 
Ltd.), incubated for 24 and 48 h at 37°C, and growth or no growth 
of the bacteria was recorded. A hierarchical system was not used; 
thus, if Staph. aureus was found, other colonies were tested and 
identified only as CNS and gram positive/gram negative but not at 
species level. The procedure involved morphological identification 
of the colonies, the number of colony-forming units, recorded as 
sparse (1–10 cfu/plate), moderate (11–50 cfu/plate), or abundant 
(>50 cfu/plate), for all bacterial types (Artursson et al., 2010), 

and visible patterns of hemolysis. This was followed by a catalase 
test for gram-positive bacteria to differentiate the Staphylococcus 
genus from the Streptococcus genus. Catalase-positive isolates 
were further tested for agglutination using a Latex test kit (Pro-
Lab Diagnostics) to differentiate coagulase-positive staphylococci 
(assumed to be Staph. aureus) from CNS. Latex-positive colonies 
were isolated and cultured on blood agar plates at 37°C for 24 h. 
The pure cultures were sent for MALDI-TOF analysis (Southern 
Community Laboratories, Dunedin, New Zealand). Staphylococ-
cus aureus was reported as positive for ≥1 cfu on a plate. Both 
catalase-negative colonies from blood agar and gram-negative 
colonies from MacConkey were reported as positive if >10 cfu 
on a plate as other gram positive and gram negative, respectively 
(Andersen et al., 2010). In the absence of Staph. aureus, strains 
with moderate colony-forming units were sent for MALDI-TOF 
identification. If bacteria from 3 different genera were present, the 
sample was regarded as contaminated unless Staph. aureus was 
isolated, in which case those were classified as Staph. aureus.

The OFC test evaluated in the field trial was a Mastatest HiSCC 
(Mastatest, 2022). The OFC test cartridge is an innovative culture 
approach to on-farm mastitis diagnosis requiring raw milk samples 
from dairy cows. The cartridge was developed using an iterative 
process to improve accuracy involving in vitro and farm-based 
studies. The farm-based study described in this paper was indepen-
dent of the development process.

The OFC test is a color-change test using 12 wells containing a 
range of selective and differential broth media to carry out bacterial 
identification. Each OFC test cartridge has 2 sets of 12 wells. It 
can test 2 milk samples and is recommended for cows with ICSCC 
≥150,000 cells/mL determined at herd testing or by a rapid mastitis 
test (e.g., California Mastitis Test). The milk-filled cartridge is 
placed in the OFC test Lapbox for analysis and results are emailed 
within 24 h. Pathogens are reported by priority only according to 
the following hierarchy based on treatment strategies:

 1. Is Staph. aureus present? → if yes, report Staph. aureus 
(no further test evaluation).
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Figure 1. Percentage of cows with 0, 1, 2, 3, or 4 quarters infected with 
Staphylococcus aureus, as determined by reference method (RM; filled) and 
on-farm culture (OFC) test with 24 wells (open). The values at the tops of the 
bars are numbers of cows.
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 2. If no, is CNS present? → if yes, report CNS (no further test 
evaluation).

 3. If no, is other gram positive or coliform/gram negative 
present → if yes, report result.

 4. If no → no bacteria detected.

Each sample was analyzed twice using ~1.5 mL in the OFC test 
top 12 wells and 1.5 mL in the bottom 12 wells in the 22-h test 
cycle followed by the cartridge evaluation over 1 to 2 h. If Staph. 
aureus (and some CNS) were identified, then milk (~10 μL) from 
those wells was cultured on blood agar plates at 37°C for 24 h, 
subcultured, then sent for MALDI-TOF analysis. This novel ap-
proach was used to identify false positives in the OFC test result, 
important in cases where the RM was negative, and the OFC test 
was positive for Staph. aureus.

Statistical analyses were performed using Excel (Microsoft 
Corp.) and MedCalc (MedCalc, 2022). The Se (probability that 
OFC test result will be positive when the RM is positive), Sp 
(probability that OFC result will be negative when RM is nega-
tive), PPV (probability that the RM is positive when the OFC test is 
positive), NPV (probability that the RM is negative when the OFC 
test is negative), and diagnostic agreement (overall probability that 
a milk sample is correctly classified) were calculated. For Se, Sp, 
PPV, and NPV, the literature has classified values >0.80 as high, 
>0.60 as intermediate, and ≤0.60 as low (Royster et al., 2014); 
however, it should be noted that a “high” sensitivity (e.g., 80%) 
could be disastrous (20% of false-negative results) for those try-
ing to control contagious pathogens. The acceptable error in a test 
depends on the application and therefore we have avoided “high, 
intermediate, low” terminology in favor of reporting statistical val-
ues. Similarly, for Cohen’s kappa statistic (κ), which is a measure 
of agreement beyond chance between the OFC test and the RM 
(Landis and Koch, 1977), we report the values rather than using the 
common classification guideline: κ >0.80 almost perfect, >0.60 to 
0.80 substantial, >0.40 to 0.60 moderate, >0.20 to 0.40 fair, >0.00 
to 0.20 slight agreement, and ≤0.00 poor agreement.

The aim of this study was to determine the reliability (i.e., Se, 
Sp, PPV, NPV, and kappa) of the OFC test to identify mastitis-
causing pathogens in milk from cows with ICSCC ≥150,000 cells/
mL. If reliable, the OFC test could be used to inform costly on-farm 
decisions (e.g., treatment vs. culling) and use of antibiotic plus in-
ternal teat-sealant (ITS) versus ITS-only at dry-off, an important 
consideration for the optimal use of antibiotic.

No samples were classified as “contaminated” by the RM, 
probably because >10 cfu/μL was used as the cut-off for a positive 
culture, except for Staph. aureus, and 32 samples were identified 
as mixed samples. As determined by both the RM and OFC test, 

about 45% of the 228 pooled milk samples contained Staph. aureus 
(Table 1) with the prevalence ranging from 20% to 84% across the 
9 farms. This is a far higher prevalence than that reported recently 
and is related to cow and herd selection and stage of lactation 
(McDougall et al., 2021). Staphylococcus aureus, CNS, and “no 
bacteria detected” also had enough for detailed analysis, but other 
gram positive, coliform/other gram negative, and mixed culture 
gram positive/negative prevalences were too low, as expected, to 
be analyzed in detail.

For Staph. aureus, the κ value for agreement between the OFC 
and RM was >0.8 whether 12 or 24 of the OFC test wells were 
used (Table 2). The agreement between repeat measurements in the 
OFC test (i.e., top 12 and bottom 12) was κ = 0.93, indicating that 
accuracy is not improved by repeat measurements. Thus, with ap-
propriate care to avoid cross-contamination, the OFC test cartridge 
could be used for 2 milk samples as a cost-saving measure without 
sacrificing agreement with a RM.

The Se, Sp, PPV, and NPV for detection of Staph. aureus were 
all about 90%, and the 95% confidence limits were tight, all being 
less than 7 percentage points (Table 2).

A high PPV means that there is a low probability of a false 
positive diagnosis, which means limited unnecessary treatment 
or unnecessary culling, and better stewardship of antibiotics. A 
high NPV means that there is a low probability of a false-negative 
diagnosis, which means treatment is rarely wrongly withheld and 
animal welfare is rarely compromised. A disadvantage of the PPV 
and NPV statistics is that their values depend on the prevalence. 
Across the 9 farms in the study, for cows with ICSCC ≥150,000 
cells/mL, the prevalence of Staph. aureus varied from 20% to 84%. 
Assuming Se and Sp of 90%, the PPV would be 69% to 98% and 
the NPV 97% to 63%.

As discussed by Dohoo et al. (2011), no RM or gold standard 
is 100% accurate and it is important to recognize the limitations 
of the RM. Therefore, whenever Staph. aureus was identified by 
the OFC test, this was cross-checked by plating/MALDI-TOF MS. 
Table 2 shows 13 cases for which the RM was negative but the OFC 
test 24 was positive. These would be referred to as false positives. 
However, plating/MALDI-TOF MS found that 8 of these samples 
were indeed positive for Staph. aureus (i.e., the RM was wrong), 
2 were CNS, 2 were false positives, and for 3 of the 13 no plat-
ing/MALDI-TOF MS was carried out. Thus, at worst there were 5 
false positives. If the RM had correctly identified these samples as 
containing Staph. aureus the performance for OFC test 24 would 
have been even higher: agreement 94%, Se 92%, Sp 96%, PPV 
95%, NPV 93%, and κ = 0.88.

The 617 quarter milk samples available from 158 cows were 
analyzed for Staph. aureus by the OFC test and RM. Irrespective 
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Table 1. Numbers (and percentages) of samples with bacteria as identified by reference method (RM) and on-farm 
culture (OFC) test (Mastatest HiSCC; Mastatest, 2022) in 228 cow-level (pooled) milk samples

Bacterial species RM OFC test top 12 OFC test bottom 12

Staphylococcus aureus 104 (45.6) 107 (46.9) 101 (44.3)
CNS 87 (38.2) 74 (32.5) 81 (35.5)
Other gram positive 6 (2.6) 17 (7.5) 16 (7.0)
Coliform or other gram negative 1 (0.4) 0 (0.0) 0 (0.0)
Mixed culture, gram positive and gram negative 0 (0.0) 1 (0.4) 1 (0.4)
No bacteria detected 30 (13.2) 29 (12.7) 29 (12.7)
Total 228 (100) 228 (100) 228 (100)
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of whether 12 or 24 OFC test wells were used, the agreement, Se 
and Sp with RM were all about 90%. Numbers of quarters infected 
ranged from none to all 4 (Figure 1). In total 57% of cows based on 
quarter milk samples were infected with Staph. aureus compared 
with 53% of cows based on pooled milk samples (pooled from 
quarter samples). Importantly, 30% of cows had only one quarter 
infected with Staph. aureus and therefore almost all single quar-
ter infections were analyzed positive for Staph. aureus in pooled 
samples. The agreement between the composite milk and quarter 
milk analyses for Staph. aureus was 95% (95% confidence limit 
= 90%–98%). That is, even when the infected quarter milk was 
diluted with non-Staph. aureus milk from the other 3 quarters, the 
OFC test was reliable. This supports the use of pooled cow-level 
milk thereby enabling a 4-fold reduction in the number of samples 
being tested, a substantial cost-saving measure when testing at 
dry-off, if cow-level antibiotic plus ITS, rather than quarter-level 
antibiotic, is to be used.

For those milk samples without Staph. aureus, both the RM 
and OFC test found 32% to 38% contained CNS (Tables 1) with 
the prevalence ranging from 5% to 50% across the 9 farms. Since 
milk samples that contained Staph. aureus were not eligible for 
measurement of CNS presence, this is the prevalence of CNS in 
cows without Staph. aureus. The Sp, PPV, and NPV for detection 
of CNS were all >0.8, κ ≥0.6, and Se >0.7 (Table 2). The 95% 
confidence limits were reasonably tight (<11 percentage points). 
As for Staph. aureus, the agreement between repeat measurements 
in the OFC test (i.e., top 12 and bottom 12) had a κ = 0.83, again 
indicating that the accuracy is not improved by repeat measure-
ments and that the OFC test cartridge could be used for 2 milk 
samples as a cost-saving measure.

The OFC test reports by priority only, according to the hierarchy 
described in the methods above.

“No bacteria detected” was reported in 13% of the samples 
(Table 1), and the OFC test agreement with the RM was 92% (95% 
confidence limit = 87%–96%) and the κ was 0.63 to 0.67 (Table 
2). Agreement between the repeat measurements (top 12 versus 
bottom 12) was κ = 0.88, again supporting the conclusion that the 
OFC test cartridge can be used for 2 separate milk samples.

It should be noted that all cows in this field study had ICSCC 
≥150,000, which is taken as indicating a subclinical IMI. Guidelines 
state that cows (and heifers) are considered “at risk” of infection 
if the ICSCC is above an agreed threshold (i.e., between 150,000 
and 250,000 cells/mL) in the current lactation period (Smartsamm, 
2020). However, this OFC test evaluation study found that 13% of 
the cows with an ICSCC ≥150,000 had no bacteria (i.e., <10 cfu/10 
μL) in their milk, supporting the need for caution, as discussed in 
Smartsamm (2022), on the use of ICSCC in individual cow man-
agement decisions.

There are limitations of the study. First, all milk samples were 
frozen for shipping to the laboratory. As discussed in some detail 
by Royster et al. (2014), freezing has been shown to variably affect 
the recovery of some isolates, but this would not affect the com-
parison of the OFC test with the RM since all samples were treated 
alike. Like most comparative tests of farm-based test methods, the 
samples were finally tested in a laboratory rather than on-farm. It 
has been argued that tests should be validated in the host species 
and under the conditions where they are intended to be applied 
(Malcata et al., 2020). All our samples were collected on-farm by 
trained personnel, an important issue to avoid cross-contamination. 
The only step not undertaken on farm was the transfer of each milk 
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Table 2. Analytical outcomes for presence of Staphylococcus aureus, CNS, and absence of bacteria in 228 cow-level (pooled) milk samples analyzed by the 
reference method (RM) and on-farm culture (OFC) test (T12 = top 12 wells, B12 = bottom 12 wells, 24 = combined T12 and B12)1

Pathogen  Item  RM

OFC test T12

 

OFC test B12

 

OFC test 24

+ − + − + −

Staph. aureus  RM + 95 9 92 12 95 9
  − 12 112 9 115 13 111
    95% CL 95% CL 95% CL

 Agreement  91% 86–94 91% 86–94 90% 86–94
 Se  91% 84–95 88% 81–94 91% 84–96
 Sp  90% 84–95 93% 87–97 90% 83–94
 PPV  89% 82–93 91% 84–95 88% 81–92
 NPV  93% 87–96 91% 85–94 93% 87–96
 κ value  0.81  0.81  0.81  

CNS  RM + 61 25 62 24 65 22
  − 13 129 13 129 17 125
    95% CL 95% CL 95% CL

 Agreement  83% 78–88 84% 78–88 83% 78–88
 Se  71% 61–81 72% 61–81 74% 64–83
 Sp  91% 85–95 91% 85–95 88% 81–93
 PPV  82% 74–89 83% 74–89 79% 71–86
 NPV  84% 79–88 84% 79–88 85% 80–89
 κ value  0.64  0.59  0.63  

Absence of bacteria  RM + 20 10 20 10 20 10
  − 9 189 9 189 7 191
    95% CL 95% CL 95% CL

 Agreement  92% 87–95 92% 87–95 92% 88–96
 κ value  0.63  0.63  0.67  

1Se = sensitivity; Sp = specificity; PPV = positive predictive value; NPV = negative predictive value; κ value = Cohen’s kappa; 95% CL = 95% confidence limit.
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sample to the OFC test cartridge. Training of personnel to carry 
out this simple (OFC test meets the ASSURED criterion of user 
friendliness) operation would be important to avoid contamination. 
We have concluded that the OFC test cartridge could be used for 2 
independent milk samples simultaneously. We did not test this but 
rather compared results for the same milk sample in the 2 sections 
of the cartridge and found the κ >0.8. However, the cartridge is 
designed to prevent transfer of milk between the top and bottom 
12 wells, so provided cross-contamination does not occur during 
the loading, we believe our conclusion to be valid. It is important 
to note that this was an observational study comparing the OFC 
with the RM. It did not implement the OFC in an intervention trial 
where cows were treated or not based on test results. The study 
focused on Staph. aureus and did not evaluate the performance 
of the OFC for Streptococcus spp., which are a more common 
treatment target at dry-off in some regions. Because we focused 
on Staph. aureus, the prevalence of Staph. aureus was high. Since 
PPV and NPV are affected by the prevalence (increased prevalence 
increases PPV and decreases NPV), extrapolation to a population 
with a more usual (lower) prevalence should not be based on PPV 
values, whereas Se and Sp are not influenced by prevalence. The 
RM followed the consensus position (i.e., >1 for Staph. aureus and 
>10 cfu for non-Staph. aureus isolates as positive; Andersen et 
al., 2010). The prevalences of other gram positive, coliform/other 
gram negative, and mixed culture gram positive/negative were too 
low to allow conclusions to be drawn.

We have evaluated the OFC test against the scientific criteria 
(Se, Sp) of the ASSURED criteria, criteria that were developed for 
selection of diagnostic tests in resource-constrained settings. The 
OFC test method reliably identifies the presence of Staph. aureus 
in quarter milk and pooled cow-level milk from cows with an 
ICSCC ≥150,000 cell/mL. In the absence of Staph. aureus in this 
milk, it reliably identifies CNS in pooled cow-level milk and it reli-
ably identifies cows with <10 cfu/10 μL of their milk. Compared 
with the RM the method was rapid with results returned in 24 h of 
loading the cassette. Although the high prevalence of Staph. aureus 
in the herds used in this study does not affect the Se and Sp values, 
it does elevate the PPV value (and decrease the NPV) and therefore 
use of PPV to extrapolate to a population with lower prevalence is 
not appropriate. It is hypothesized that this OFC is a useful tool to 
support management of mastitis in dairy herds.
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