
Supplementary TB blood tests for Mycobacterium 

bovis infection in South American Camelids

APHA presentation given at the

Camelid Symposium of the British Society of Veterinary Pathology

Bristol, 24th May 2023

#APHAscience @APHAgov@APHAgovuk company/aphagovuk



Camelids = “Spillover Hosts” of Mycobacterium bovis (main hosts; cattle & badgers)

“Clear TB from cattle & badgers and the problem in non-bovines will go away…”
Well it probably would, but what to do in the meantime?

Pathology in infected camelids can be severe and extensive

Infection transmission risk within herd and for neighbouring farms & wildlife

Zoonotic – potential risk to human health 

Skin test-negative alpaca with a cough & continuous hiccups.
No other symptoms. Liquefactive flowing abscess in the Lung.

Lesions of the tracheal mucosa in an apparently healthy, 
skin-test-negative alpaca euthanized as a direct contact 
of a herd mate with a cough. 
Photographs courtesy James Barnett, APHA.

“Cutaneous TB caused by Mycobacterium bovis in a veterinary 
surgeon following exposure to a tuberculous alpaca”
Twomey et al., Vet Rec. 2010

Tuberculin skin test - very poor sensitivity for camelids



Project FT1477 (2011-12) - Evaluate IFN-g and Antibody tests for bovine TB in alpacas

Funded by The British Alpaca Society, the British Llama Society, British Camelid Ltd. & Defra

Final report submitted to BAS and DEFRA March 2012

Clin. Vaccine Immunol. 2012. 19(10: 1677-83)

Main outcomes:

1. Antibody tests offered the best option (over IFNg) for TB detection in alpacas

2. No significant difference between the different antibody tests (Sensitivity & Specificity)

3. Combining two antibody tests with flexible interpretation improved test performance

4. APHA rolled out statutory camelid tests in October 2014

5. Private antibody tests (Enferplex via SureFarm, IDEXX/DPP VetTB via APHA) available from 2015

DPP VetTB
(Chembio, USA,
replaced STAT-PAK)

STAT-PAK
(Chembio, USA,
obsolete 2015)IDEXX M. bovis ELISA

(Idexx, USA)

Enferplex ELISA
Enfer Scientific, Ireland)



Sensitivity Specificity

% 95% C.I. % 95% C.I.

IDEXX /DPP VetTB 74 65.4-82.6 96 93.8-98.2

ENFER 2-SPOT/DPP VetTB 71 62.1-79.9 96.7 95.8-99.4

IDEXX/ENFER 2-SPOT 75 66.5-83.5 97.3 95.4-99.1

High-Sensitivity antibody test combinations (e.g. for confirmed TB breakdowns): three options – same performance
Priority = to identify as many infected animals as possible
Positive outcome to either test gives overall positive result

Sensitivity Specificity

% 95% C.I. % 95% C.I.

ENFER 4-SPOT 60 50.4-69.9 99.66 98.9-100

IDEXX/DPP VetTB 56 46.3-65.7 100

High-Specificity antibody test combinations (e.g. for contiguous testing – assumption is one of “TB-free”): two options –
same performance
Priority = to check that infection has not entered herd, using test with lowest risk of false-positives (highest Specificity)
Must be positive to both tests for overall positive result

N.B. Sensitivity: 10-30 days post skin test boost;  Specificity: 25% had received skin test boost. Data source - APHA Camelid TB Serology Test: re-assessment – March 2018



APHA antibody tests are “supplementary” to the tuberculin skin test
Skin test alone has poor sensitivity in camelids – BUT
PPDB injection provides transient boost of specific antibody to enable its detection = “anamnestic boost”
Result = increased sensitivity of antibody test (if blood sample taken within 30 days following a skin test)

Most APHA-funded camelid testing for two reasons:

1. Confirmed infected herds (culture- and/or PCR-positive); High Sensitivity testing to increase the overall 
sensitivity of infection detection & confidence of TB clearance

2. Contiguous herd testing (assumption is “TB-free”) – High Specificity testing to get a good look inside the herd 
to provide confidence that transmission into the herd has not happened

Transmission may be direct (nose-to-nose) or indirect (wildlife);



Statutory camelid antibody tests are carried out at APHA-Starcross

Vets should notify Starcross before submitting 
samples

APHA Statutory Test Submission form TN183:
Tick reason for the test
Tick whether a prior skin test has been 
performed  (APHA strongly recommend this)
Owner/PVS may choose tests applied to their 
animals
Now need to sign form

Test turnaround time = 10 working days

TN183:
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More High Specificity tests (e.g. contiguous testing) than High Sensitivity tests
(confirmed breakdown) performed
Exceptions (e.g. 2019) where a large confirmed breakdown may be occurring
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Test-positivity depends on level of infection
Higher positivity for High Sensitivity tests in confirmed breakdowns
Lower positivity for High Specificity tests e.g. contiguous, where assumption is "TB-free“
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Overall from 2015 to 2022 – 615 test-positives out of 13,907 tested (4.4%)
- all will have received a prior skin test
- i.e. skin test is not generating antibody test false-positives

Statutory APHA camelid antibody tests 2015-2022 – what they show
(Data source: Camelid Quarterly Reports – GOV.UK)



Vets should notify Starcross before submitting 
samples

APHA Private Test Submission form TN186:
Tick reason for the test
High Specificity test; IDEXX/DPP VetTB test only 
available at APHA (private Enferplex available via Sure 
Farm)

Tick whether a prior skin test has been performed
(APHA strongly recommends this)
Test turnaround time = 10 working days

Remember TN184 form (Request for Permission to 
Test)

Private camelid antibody tests also carried out at APHA-Starcross

TN186: TN184:



Private APHA camelid antibody tests 2015-2022 – what they show
(Data source: Camelid Quarterly Reports – GOV.UK)

High Specificity testing of individuals from unrestricted herds for reason of e.g. export, 
movement/sales, monitoring
(assumption is “TB-free”)
Serial IDEXX / DPP VetTB test

GB total private tests = 411; Positives = 5 (1.2%)

Non-GB total tests = 195; Positives 9 (4.6%) – all 9 within one large herd in 2015, no 
positives since

Almost all will have received prior skin test 
i.e. skin test is not generating antibody test false-positives



High Sensitivity test-positives High Specificity test-positives
% VL % AL % NVL Total 

lesioned 

(VL & AL)

% VL % AL % NVL Total 

lesioned 

(VL & AL)

2015 44.2 3.2 52.6 47.4 56.9 7.8 35.3 64.7
2016 4.5 27.3 68.2 31.8 90 10 0 100
2017 48.2 27.6 24.2 75.8 78.6 0 21.4 78.6
2018 20 0 80 20 46.1 30.8 23.1 76.9
2019 60 30 10 90 70.4 11.1 18.5 81.5
2020 31.3 6.3 62.5 37.6 0 0 100 0

TOTALS 37.4 10.8 51.7 48.2 65.4 9.2 25.4 74.6

Post Mortem findings for APHA statutory test-positive camelids

(VL = visible lesions typical of TB;  AL = atypical TB lesions; NVL = no visible lesions)

PM findings are as expected; 

Lower lesion rate in positives to Hi Se test - identifies more animals at earlier stage of infection where lesions will be few

Higher lesion rate in positives to Hi Sp test – identifies more animals at later stages where lesions more likely

PM is recognised as a low sensitivity method of confirming infection status 

It is carried out mainly for purpose of identifying the M. bovis genotype for epidemiological tracing 



SUMMARY

Supplementary antibody tests for TB in camelids rolled out in October 2014 at APHA

Tests are validated for use in camelids (Sensitivity & Specificity defined)

Private tests are available (APHA: IDEXX/DPP VetTB, or Sure Farm: Enferplex)

Antibody tests currently offer best option for TB diagnostics in camelids;
Higher Sensitivity (but lower specificity) tests for clearing infection from confirmed breakdowns & 
Higher Specificity (but lower sensitivity) tests for checking herds where the assumption is TB-free 

Test Sensitivity: to achieve levels shown requires a prior skin test – without which test sensitivity will 
be lower and could give a false sense of security following a negative test result
Test Specificity: is not affected by skin test - it does not generate antibody test false-positives 

Test-positivity generally reflects level of infection in the herd

Non-perfect test specificity (0-4% false-positives) means veterinary discretion is important to decide 
when repeat antibody testing (e.g. in TB breakdown) is no longer adding value to infection detection.


