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Abstract

Recombinant bovine somatotropin is 
a technology that allows a liter of milk to be 
produced using fewer nutrients and a lower 
carbon footprint. Twenty years of commercial 
use of POSILAC® (rbST) in the US provides 
the backdrop for an updated revaluation of 
the effects on cow health and welfare. Our 
evaluation involved a meta-analysis of data 
from peer-reviewed publications or regulatory 
reports with the criteria being that rbST use was 

milk fat, protein, and lactose contents were 
unaltered. Likewise, the use of rbST had little 
or no effect on variables associated with cow 
health and welfare. Overall, these results and 
20 years of commercial experience demonstrate 
that management practices used by US dairy 
producers are adequate for the effective use of 
POSILAC to increase milk production with no 
adverse effects on cow health or well-being.

Introduction

Recombinant bovine somatotropin 
is a production–enhancing technology that 
allows the dairy industry to produce milk more 
efficiently. The commercial formulation is 
recombinant sometribove-zinc (rbST) which 

is marketed under the trade name POSILAC®. 
Cows treated with rbST produce a liter of milk 
with less feed resources and a reduced carbon 
footprint. As the first recombinant protein 
approved for use in production animals, rbST 
received unprecedented scrutiny. In the US, 
this included the traditional evaluation by FDA, 
as well as public hearings, science evaluations 

a thorough review of well-controlled studies, 
FDA concluded that rbST could be used safely 
and effectively by the US dairy industry. 
Use commenced in February 1994 and to 
date an estimated 35 million US dairy cows 
have received the commercial formulation of 

al., 2014).

Not  a l l  agreed wi th  the  above 
conclusions on the use of rbST. Health Canada 
requested that the Canadian Veterinary Medical 
Association (CVMA) evaluate if “rbST used in 
accordance with label directions will increase 
milk production without resulting in serious 
health problems which cannot be adequately 
controlled by current management practices”. 
CVMA formed a task force and addressed their 
mandate by using a meta-analysis of studies 
that used recombinant bovine somatotropin. 

subsequently published in the Canadian Journal 

2003b), concluded that use of bST would 
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condition, reproduction, and lifespan (Dohoo et 

Approach

National Institute of Health, Bethesda, MD), 

commercial formulation of rbST or that clearly 
did not report results pertinent to the analyses 

and data from these formed our meta-database 

Results and Discussion

Milk Yield and Composition

heterogeneous (P 

Results demonstrated that yield of 

(P P  

fat (P P

meta-analysis, other summaries demonstrate that 
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Udder Health

and clinical mammary infections (Hogan and 

P
rate (P

P

supplemented groups (P 

of the effects of rbST on mastitis incidence and 

of clinical and epidemiological studies found 

case of subclinical mastitis, they reported that 

are better managed so that effects of increased 

Body Condition

(BCS)
for heterogeneity of responses among studies 

P
data used in the meta-analysis consisted of the 

P

comparable to the rbST-induced increases in 

Lameness

or mobility caused by a range of foot and leg 
disorders that result from disease, management, 

For our meta-analysis, data regarding the 

separated into 2 categories - lameness lesions 

lesions that directly cause clinical lameness 
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P

lame, had lameness lesions, or had traumatic 

 
(P

Reproduction

 
(P
full length of the trial, the pregnancy proportion 

(P

timed-AI protocol, suggests that rbST did not 

P

Culling

Results of our meta-analysis indicated 

P

4 years on 340 commercial dairy herds in the 

rbST use had no effect on stayability or herd-

Summary and Conclusions

Results of the meta-analysis carried 

and lactose), udder health, body condition, 

findings are contrary to the meta-analysis 

include studies conducted subsequent to the 

formulation, dose, administration route, and 
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composition, udder health, reproduction, body 

National Research Council, 1994), and large-
scale studies conducted on commercial dairy 
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Table 1.  Estimates of responses to rbST and associated statistics from the meta-analyses of continuous 
traits.1

                Mean 
       Number       of    Standard   95%    95%
       of         Control    Response  Error of P Lower Upper
Variables                      Studies     Cows      Estimate     Estimate Value CL5 CL
Milk production and composition 
   Milk yield (lb/day) 15 59.8 8.8 0.9 <0.001 3.21 4.79
   Fat (%) 13 3.64 -0.073 0.043 0.09 -0.156 0.011
   Protein (%) 13 3.15 0.025 0.013 0.07 -0.001 0.051
   Lactose (%) 11 4.82 0.023 0.021 0.26 -0.017 0.063
   3.5% FCM (lb/day) 13 64.2 8.9 0.9 <0.001 3.24 4.84
   Fat yield (lb/day) 13 2.38 0.317 0.046 <0.001 0.104 0.185
   Protein yield (lb/day) 13 1.89 0.301 0.046 <0.001 0.101 0.173
Reproduction (all parities)
   Days open 5 104.2 -0.21 4.18 0.96 -8.39 7.98   
   Services per conception 4 1.66 -0.25 0.162 0.12 -0.57 0.07
Udder health
   Log10 somatic cell count 9 4.996 -0.034 0.055 0.54 -0.141      0.074
Lameness and lesions2

   Clinical lameness 7 0.38 0.13 1.14 0.99 -2.18 2.21
   Lameness lesions 3 1.12 0.32 29.2 0.99 -55.4 56.0
   Traumatic lesions 5 0.11 0.093 7.59 0.99 -15.5 15.7
Body condition
   Body condition score3 15 3.31 -0.064 0.031 0.04 -0.124 -0.004
Culling
   Culling density4 6 4.64 0.603 0.633 0.34 -0.637 1.018

1From St. Pierre et al. (2014).
2Expressed as incidence rate per 1,000 cow-days at risk.
3Body condition score is expressed on a 1 to 5 scale, with 5 being severely over-conditioned.
4Culling density is expressed as incidence rate per 10,000 cow-days at risk.
5CL = confidence limit.
6Log10 somatic cell count of 4.99 = 97,734 somatic cells/mL milk.
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Table 2.  Estimates of responses to rbST expressed as odds ratios and associated statistics from the 
meta-analyses of non-continuous traits.1

    Rate of   Estimates of P           95% Lower      95% Upper
Variables Control Cows    Odds Ratio Value     CL4                               CL
Reproduction, all parities
   Pregnancy rate in LRP2   0.291     1.281 0.01 1.072 1.530
   Pregnancy rate in ERP3   0.761     0.753 0.05 0.568 0.997
   Fetal losses rate   0.115    1.065 0.65 0.812 1.397
   Twinning rate   0.065    1.107 0.68 0.685 1.787
   Cystic ovaries rate   0.065    1.171 0.43 0.795 1.725
Udder health
   Mastitis incidence rate   0.174    1.249 0.12 0.942 1.655
1From St. Pierre et al. (2014).
2Limited response period (first and second AI inseminations).
3Extended response period (full duration of the trial).
4CL = confidence limit.

Figure 1.  Flow diagram for studies considered in a meta-analysis of the effects of rbST 
administration on the production and health of lactating dairy cows (St-Pierre et al., 2014).


