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Country Study area 

and sample 

population 

Study 

period 

Mean 

IRCM 

Involved pathogens Cited from 

Gram positive  

(% of isolates) 

Gram negative 

(% of isolates) 

Others 

(% of isolates) 

Argentina 2296 cows 

from 51 

randomly 

selected herds 

in Córdoba 

province 

March 

2007 to 

September 

2007 

53.9 

cases/100 

cows-year 

CNS (21.5) 

Staph. aureus (21.3) 

S. agalactiae (4.4) 

S. dysgalactiae (4.4) 

Staph. intermedius (3.8) 

Enterobacter spp. (2.3) 

E. coli (2.1) Corynebacteri

um spp. (5.2) 

Dieser et al., 2014 

Australia A year-round 

calving dairy 

herd near 

Malanda, 

North 

Queensland 

January to 

April 2016 

11.6–24.3 

cases/100 

cows-

month 

S. uberis (25) 

Staph. aureus (18) 

S. dysgalactiae 

Bacillus spp. 

E. coli (27) 

Klebsiella spp. 

Enterobacter spp. 

Corynebacteri

um spp. 

Rowe et al., 2018 

Brazil 20 dairy herds 

of southeastern 

Brazil 

March 

2014 to 

January 

2016 

9.7 

cases/10,0

00 

quarter-

days 

S. uberis (6.1) 

S. agalactiae (5.9) 

CNS 

S. dysgalactiae 

Staph. aureus 

Streptococcus spp. 

E. coli (6.6) 

Klebsiella spp. 

Citrobacter spp. 

Enterobacter spp. 

Yeast 

Prototheca 

spp. 

Corynebacteri

um spp. 

Tomazi et al., 2018 

Belgium 50 randomly 

selected 

commercial 

Flemish dairy 

herds 

October 

2012 to 

September 

2013  

7.4 quarter 

cases/10,0

00 cow-

days 

S. uberis (18.2) 

Staph. aureus (7.3) 

S. dysgalactiae (7.2) 

Non-aureus 

staphylococci (5.0) 

Other esculin-positive 

cocci (2.1) 

E. coli (15.5) 

Klebsiella spp. 

(0.8) 

Corynebacteri

um bovis (3.0) 

Yeast (2.0) 

Prototheca 

spp. (1.4) 

Verbeke et al., 2014 
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Canada 59 dairy farms 

of Southern 

Ontario 

April 2011 

to May 

2012 

23.7 

cases/100 

cow-years 

CNS (21.5) 

Bacillus spp. (17.6) 

Streptococcus spp. (11.3) 

Staph. aureus (9.9) 

Enterococcus spp. (3.8) 

S. dysgalactiae (2.6) 

Trueperella pyogenes 

(2.2) 

S. uberis (0.6) 

S. agalactiae (0.1) 

E. coli (9.0) 

Enterobacter spp. 

(3.2) 

Klebsiella spp. 

(2.1) 

Pseudomonas 

spp. (1.4) 

Corynebacteri

um spp. (3.7) 

Yeasts (1.6) 

Fungus (0.6) 

Levison et al., 2016 

Canada 41 herds across 

Canada 

July 2007 

to August 

2008 

26.3 

cases/100 

cow-years 

Staph. aureus (22.2) 

Streptococcus spp. (16.2) 

CNS (7.7) 

S. uberis (6.8) 

S. dysgalactiae (2.6) 

Bacillus spp. (1.7) 

E. coli (29.9) 

Klebsiella spp. 

(3.4) 

Enterobacter spp. 

(0.9) 

Arcanobacteri

um pyogenes 

(2.6) 

Yeasts (1.7) 

Prototheca 

spp. (0.9) 

Thompson-Crispi et al., 2013 

Canada 106 dairy 

farms of 10 

provinces 

November 

2003 to 

July 2005 

23 

cases/100 

cow-year 

Staph. aureus (21.7) 

S. uberis (13.3) 

CNS (10.7) 

S. dysgalactiae (8.4) 

Enterococcus spp. (4.7) 

Streptococcus spp. (4.4) 

Bacillus spp. (2.2) 

S. agalactiae (0.3) 

Staphyloccus spp. (0.3) 

E. coli (17.6) 

Klebsiella spp. 

(9.1) 

Arcanobacterium 

pyogenes (2.6) 

Pseudomonas 

spp. (1.6) 

Serratia (0.8) 

Pasteurella spp. 

(0.1) 

Yeasts (4.0) 

Corynebacteri

um bovis (0.4) 

Olde Riekerink et al., 2008 

China 161 dairy herds 

in 21 provinces 

March 

2014 to 

September 

2016 

3.3 

cases/100 

cows-

month 

CNS (11.3) 

S. dysgalactiae (10.5) 

Staph. aureus (10.2) 

Other streptococci (8.0) 

Enterococcus spp. (5.5) 

S. agalactiae (2.8) 

S. uberis (2.1) 

Bacillus hemolysis (1.2) 

Trueperella pyogenes 

(0.9) 

Aerococcus viridans (0.6) 

E. coli (14.4) 

Klebsiella spp. 

(13.0) 

Pseudomonas 

spp. 

(1.4)Pasteurella 

spp. (0.2) 

Yeasts (1.0) 

Corynebacteri

um bovis (0.6) 

Gao et al., 2017 

China 175 milk 

samples of 

cows with 

clinical and 

June 2012 

to July 

2013 

 Trueperella pyogenes 

(28.6) 

Staph. aureus 

Aerococcus viridans 

E. coli 

Enterobacter 

aerogenes 

Prototheca 

zopfii 

Alkasir et al., 2016 
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subclinical 

mastitis from 

Beijing, 

Tianjin and 

Shandong 

provinces 

Nocardia asteroides 

Czech 

Republic 

Five Holstein 

dairy farms in 

the Czech 

Republic 

1996 to 

2003 

0.94 

cases/cow

/year 

   Wolfova et al., 2006 

Denmark Danish Cattle 

Data Base and 

a management 

questionnaire 

from 2, 146 

herds in three 

Danish regions 

July 1993 

to June 

1994 

44.7 

cases/100 

cow-years 

   Sato et al., 2008 

Denmark The Danish 

Cattle 

Database 

June 1993 

to July 

1994 

36-48 

cases/100 

cow-years 

   Bartlett et al., 2001 

Ecuador 250 dairy cows 

of 5 farms 

located around 

the cities of 

Santa Rosa and 

Machala of El 

Oro Province 

 11.6 

cases/100 

cow-year 

Coagulase-positive 

staphylococci (25.8) 

CNS (20.4) 

Streptococci (9.7) 

Bacillus spp. (7.5) 

E. coli (33.3) 

Klebsiella spp. 

(3.2) 

 Amer et al., 2018 

Ethiopia 20 dairy farms 

in & around 

Haramaya 

district 

 6.77 

cases/100 

cow-year 

S. agalactiae   Lakew et al., 2019 

Germany 80 dairy farms 

of 

Brandenburg, 

Germany 

July 2001 

to 

October 

2002 

26.4 

cases/100 

cow-year 

S. agalactiae (29.0) 

CNS (9.1) 

Staph. aureus (5.7) 

S. uberis (1.0) 

 Corynebacteri

um bovis (7.3) 

Tenhagen et al., 2006 

India Jammu region June 2012 

to July 

2013 

11.5 

cases/100 

cow-year 

5.76 

cases/100 

Staph. aureus (60.87) 

CNS (13.04) 

S. dysgalactiae (8.69) 

S. uberis (4.35) 

E. coli (13.04)  Bhat et al., 2017 



4 

 

quarter- 

year 

Iran Holstein-

Friesian dairy 

herd in 

Mashhad area 

April 2005 

to March 

2008 

30 

cases/100 

cow-years 

   Moosavi et al., 2014 

Israel 7 dairy herds in 

the central part 

of Israel 

September 

1989 to 

December 

1993 

4.2-126.8 

cases/100 

cows-year 

S. dysgalactiae (10.7) 

CNS (7.7) 

Staph. aureus (6.4) 

S. uberis (1.9) 

E. coli (51.2) 

Klebsiella spp. 

(1.0) 

Arcanobacteri

um pyogenes 

(4.9) 

Corynebacteri

um spp. (1.3) 

Shpigel et al., 1998 

Italy A large Italian 

dairy farm with 

1050 to 1200 

Holstein cows 

milked daily 

January 

2014 to 

December 

2015 

41 

cases/100 

milking 

heifers-

year 

   Vitali et al., 2016 

Jordan Farm Records 

Register of the 

Jordanian 

Ministry of 

Agriculture 

July 1991 

to August 

1992 

5.0 

cases/100 

cow-

months 

CNS (16) 

Staph. aureus (14) 

  Lafi et al., 1994 

Mexico Tropical hot 

region of 

Tierra 

Caliente, 

Guerrero 

 20.5 

cases/100 

cow-years 

Staphylococcus spp. (2.5) Proteus vulgaris 

(37.5) 

Salmonella spp. 

(25.5) 

Enterobacter 

aerogenes (12.5) 

E. coli (10) 

Proteus mirabilis 

(7.5) 

Klebsiella 

pneumoniae (5) 

 Olivares-Pérez et al., 2015 

Netherlan

ds 

Randomly 

selected 240 

dairy farms 

with 

conventional 

milking system 

January to 

December 

2013 

32.5 

cases/100 

cow-years 

   Santman-Berends et al., 2015 

Netherlan

ds 

Based on 

BTSCC in The 

Netherlands 

December 

1992 to 

June 1994 

0.26 

cases/365 

cow-days 

S. dysgalactiae 

S. agalactiae 

S. uberis 

E. coli 

Klebsiella spp. 

Corynebacteri

um bovis 

Barkema et al., 1998 
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Staph. aureus 

CNS 

Pseudomonas 

spp. 

Arcanobacteri

um pyogenes 

New 

Zealand 

14 dairy farms 

from the 

Northland 

region of New 

Zealand 

July 2005 

to May 

2006 

0.19 

cases/305 

cow-days 

Staph. aureus (23.7) 

S. uberis (23.3) 

  Petrovski et al., 2009 

Nigeria 77 cow herds 

located in 

Sokoto State, 

Nigeria 

August to 

October 

2011 

85.33 

cases/100 

cow-years 

   Shittu et al., 2012 

Norway Norwegian 

cattle health 

recording 

system 

2005 21.28 ± 

3.99 

cases/100 

cow-years 

   Østeras et al., 2007 

Poland 16 dairy 

farms from 

each of the 16 

administrative 

provinces 

August 

2015 to 

July 2018 

60.8 

cases/100 

cow-years 

Streptococcus spp. (19.3) 

Staphylococcus spp. (7.8) 

Enterococcus spp. (1.7) 

 Prototheca 

spp. (8.3) 

Yeasts (1.8) 

Corynebacteri

um spp. (0.8) 

Jagielski et al., 2019a 

Saudi 

Arabia 

A dairy farm 

with a capacity 

of 11,200 dairy 

cows in 

Eastern Region 

of Saudi 

Arabia 

For 60 

days 

during 

winter 

1.8 

cases/100 

cow-

months 

 

21.6 

cases/100 

cow-years 

S. uberis (28.8) 

S. dysgalactiae (10.8) 

Staph. aureus (9.8) 

S. agalactiae (3.8) 

CNS (3.5) 

E. coli (18.5) 

Klebsiella 

oxytoca (2.0) 

Corynebacteri

um spp. (2.8) 

Fadlelmula et al., 2009 

South 

Korea 

24 dairy herds 

located in 

Gangwon, 

Gyeonggi, 

Chungbuk, 

Jeonnam, and 

Jeonbuk 

Provinces 

January 

2008 to 

December 

2008 

28.3 

cases/100 

cows-year 

CNS (40.7) 

Staph. aureus (12.2) 

S. uberis (5.3) 

Enterococcus spp. (4.8) 

Aerococcus spp. (2.6) 

Gram-negative 

bacilli other than 

E. coli (19.5) 

E. coli (4.5) 

Corynebacteri

um spp. (1.2) 

Nam et al., 2010 

Spain 25 Spanish 

herds of total 

2,593 cows 

April 2005 

to 

December 

2006 

24.76 

cases/100 

cow-years 

   Pérez-Cabal et al., 2008 
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Sweden Field study 2002–

2003 

15-18 

cases/100 

cow-years 

S. aureus 

S. dysgalactiae 

CNS 

S. uberis 

E. coli Arcanobacteri

um pyogenes 

Waller et al., 2009 

Tanzania 87 randomly 

selected 

smallholder 

dairy herds in 

the Dar es 

Salaam region 

July 2003 

to March 

2005 

43.3 

cases/100 

cow-years 

   Kivaria et al., 2007 

United 

Kingdom 

Seven 

commercial 

dairy herds in 

the 

southwestern 

UK 

September 

2010 to 

January 

2012 

46 

cases/100 

cow-

lactations 

S. uberis (19.9) 

CNS (5.7) 

Staph. aureus (2.5) 

Enterococcus spp. (2.3) 

S. dysgalactiae (2.05) 

Bacillus spp. (1.4) 

Trueperella pyogenes 

(1.4) 

E. coli (20.5) Yeasts (1.8) Bradley et al., 2015 

Uruguay Paysandú and 

Río Negro 

districts of 

West Littoral 

Region 

NA 1.2 

cases/100 

cow-

months 

Staph. aureus (37.5) 

CNS (7.5) 

S. agalactiae (5) 

S. uberis (2.5) 

Enterococcus spp. (2.5) 

E. coli (12.5)  Gianneechini et al., 2002 

USA 109 

primiparous 

Holstein dairy 

cows at 

University of 

Wisconsin 

Madison 

Marshfield 

Research 

Station 

January 

2013 – 

December 

2013 

1.36 

cases/1,00

0 quarter 

day 

CNS 

Streptococcus spp. 

Staph. aureus 

E. coli 

Klebsiella spp. 

Yeast 

Corynebacteri

um spp. 

Rowbotham & Ruegg, 2016 
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