
Methods

The study design, an observational retrospective cohort study, is depicted in Figure 2.

The study population was the first OTF-W breakdown to occur in herds in the HRA and 6m Edge 
between 1 January 2018 and 31 January 2020 (study breakdowns), with at least 18 months follow-
up time available to assess occurrence of the outcome.

The outcome was whether TB was detected (OTF-W or OTF-S) within 18 months of the herd 
regaining its OTF status, following the OTF-W study breakdown. 

The primary exposure was the herd’s TB history in the 18 mo. before the study breakdown started.

Confounding variables were selected where there was past evidence they were risk factors for 
recurrence1,2,3, and they were available nationally. See Figure 4.

Statistical analysis was conducted using STATA 15. Herd size was handled categorically, and the 
number of positive animals was natural log transformed. 

Univariate logistic regression was conducted for each variable individually. All variables were taken 
forward as candidates for the multivariable logistic regression model. 

A backward stepwise approach was taken to build the final model. Variables were eliminated in 
descending order of the univariable p-value. Covariables were retained in the final model if the 
likelihood ratio test  p < 0.05. Akaike's information criterion was used to compare models with 
continuous or categorical versions of variables.

Discussion

The results of this analysis indicate that OTF-W TB breakdowns with an OTF-S TB history are not at 
greater risk of recurrence than OTF-W TB breakdowns with no TB history. As such, these herds are 
not a priority for the expansion of targeted gamma testing. 

Herd size was identified as a variable that may have merit in the future targeting of gamma tests. 

Further work is required to understand the drivers for recurrent TB breakdowns within large herds 
and to identify effective interventions to tackle these. 
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Figure 2. The study design of risk factors for TB recurrence, according to a herd’s TB history.

Adjusted results from the multivariable logistic regression model

The adjusted odds ratios, 95% CI and p-values are shown in Figure 4 (tabulated and dark green).

TB history: OTF-W history was a significant risk factor for recurrence, compared to 
no TB history. After adjusting for other variables in the model, herds with an OTF-S 
history did not have a significantly different odds of recurrence, compared to herds 
with no TB history. 

Herd size and type: As herd size category increased, so did the odds of a future TB 
breakdown. Dairy herds had a higher odds of recurrence compared to beef herds.

Annual county prevalence: Higher county prevalence was a risk factor for future 
recurrence. 

Number of positive animals: The risk for recurrent TB increased non-linearly with 
the number of positive animals detected during a breakdown. This variable was 
significantly associated with an increased odds of recurrence.

Breakdown duration in days: Longer breakdown durations were associated with a 
higher risk of recurrence.

Risk Area: Herds in the 6m Edge had a higher adjusted odds ratio for recurrence 
compared to those in the HRA. However, this difference was not significant on the 
univariate analysis.

Gamma testing: Having gamma tests applied during breakdown management was 
significantly protective against another breakdown occurring within 18 months after 
adjusting for other variables, but not in the univariable analysis.

Results

OTF-W study herds with a history of an 
OTF-S TB breakdown were even less 
likely to have a recurrent breakdown 
(26%) than those with no prior TB 
history (30%).

OTF-W herds with a history of an OTF-W 
TB breakdown were most likely to have 
another breakdown (44%).
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Figure 3. Percentage of OTF-W study herds that had a recurrent 
breakdown, by prior 18-month TB history

Univariable logistic regression results

Before adjusting for other confounding variables, history of an OTF-S TB breakdown was 
significantly protective against recurrence, compared to no prior TB history (OR 0.83, 95% CI 0.71-
0.96, p=0.014). 

The effects of TB risk area and gamma testing became stronger after controlling for other variables 
in the final model; while TB history, herd size, herd type and number of positive animals became 
weaker. The unadjusted odds ratios and 95% CI for all covariates are shown in Figure 4 (pale green).

Figure 4. Adjusted odds ratios (dark green), 95% confidence intervals and p-values for the multivariable logistic regression model 
exploring the risk for TB recurrence following and OTF-W TB incident in the higher risk areas of England between 2018 and 2020. 
Unadjusted odds ratios and 95% CI from the univariable analysis are presented graphically only (pale green). Reference categories used 
for categorical variables: TB history = No TB history, Herd size = 100 or less, TB Risk Area = HRA, Gamma testing = no gamma tests.
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Figure 1. Gamma testing policies before and after July 2021, and the potential alternative policy investigated for this analysis.
Note: Additional gamma testing policies, applicable to a small number of herds, were also in operation in these areas.

Potential alternative 
gamma testing policy

OTF-W herds with 
any TB history in 
the past 18 months 
(OTF-W or OTF-S)

Officially Tuberculosis Free 
Withdrawn (OTF-W) herds 
are those with at least one 

test reactor with typical 
lesions of TB and/or an 

animal with positive 
Mycobacterium bovis 

culture results. 

OTF Suspended (OTF-S) 
herds are those with TB 
reactors without post-

mortem evidence.

Introduction 

In July 2021, a new policy for 
supplementary interferon gamma 
(‘gamma’) tuberculosis (TB) blood 
testing was adopted for cattle herds 
in the High Risk Area (HRA) and six-
monthly testing portion of the Edge 
Area (6m Edge) of England (Figure 1). 

This analysis was specifically 
designed to provide evidence to 
support decisions on the potential 
expansion of the gamma testing 
criteria to also include herds with a 
history of TB breakdowns (incidents) 
with OTF herd status suspended.
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