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T U BER C U LO S IS (T B) is a n infectious disea se ca used by mem-
bers of the Mycobacterium tuberculosis com plex, which includes
Mycobacterium tuberculosis a ndMycobacterium bovis, a s well a s other
Mycobacterium species (de la R ua -Dom enech 20 0 6). M tubercu-
losis is the prima ry ca use of T B in huma n beings (Ga lla gher a nd
Jenkins 1998). AlthoughM bovis is prima rily a  bovine pa thogen,
it ca n infect a wide ra nge of a nim a l species a nd huma n beings
(O  R eilly a nd Da born 1995). O f 276 huma n T B ca ses reported in
south-west Engla nd in 20 0 7, 78 (28.3 per cent) were confirmed by
culture a sM tuberculosis a nd three (1.1 per cent) were confirmed a s
M bovis (Tempest a nd others 20 0 8). T he number ofM bovis-a ssoci-
a ted huma n ca ses ha s significa ntly declined in developed countries,
including the U K, a s a  result of na tiona l era dica tion progra mmes for
ca ttle, supported by pa steurisa tion of milk (Ga lla gher a nd Jenkins
1998, R obert a nd others 1999, de la  R ua -Domenech 20 0 6, T hoen
a nd others 20 0 6). N evertheless,M bovis still represents a zoonotic
risk for those in close conta ct with infected a nima ls, ma inly a s a n
occupa tiona l ha za rd of pulmona ry T B in rura l workers a nd a ba t-
toir sta ff (O  R eilly a nd Da born 1995, C ousins a nd Dawson 1999,
R obert a nd others 1999, de la  R ua -Domenech 20 0 6). Tra nsmission
ofM bovis to huma n beings from non-bovine a nima ls occurs only
spora dica lly (de la  R ua -Domenech 20 0 6).

Huma n cuta neous T B wa s a  ma jor problem in the la te 19th a nd
ea rly 20 th centuries but now a ccounts for only a  sma ll proportion of
T B ca ses (Ba rba ga llo a nd others 20 0 2, Bravo a nd Gotuzzo 20 0 7). It

is ca used byM tuberculosis,M bovis a nd the ba cillus C a lmette-Guérin
(BC G) va ccine (a n a ttenua ted stra in of M bovis). W hen M bovis is
involved, there is usua lly a history of occupa tiona l exposure
(Ga lla gher a nd Jenkins 1998). T his short communica tion describes
a  ca se of cuta neous T B ca used byM bovis in a  veterina ry surgeon
following conta ct with a  T B-infected a lpa ca  (Vicugna pacos) in south-
west Engla nd.

A hea lthy, BC G-va ccina ted, 25-yea r-oldfema le veterina ry sur-
geon working in a  mixed, ma inly fa rm a nima l, pra ctice exa mined a
three-month-old cria  from a  herd of nine a lpa ca s on severa l occa sions.
T he cria  ha d developed clinica l disea se cha ra cterised by letha rgy
a nd respira tory signs including wheezing, intermittent cough a nd
increa sed respira tory noise on a usculta tion. O ver 10 days following
the first clinica l exa mina tion, the respira tory signs worsened a nd the
cria  progressively lost weight despite trea tment with a  combina tion
of enrofloxa cin, bromohexine a nd frusemide. T hora cic ra diogra phy
wa s ca rried out a nd revea led increa sed opa city of lung tissue con-
sistent with a  diffuse infiltra tive disea se process a nd possibly pleura l
effusion. T he veterina ry surgeon a ttempted thora cocentesis, which
did not yield a  significa nt a mount of fluid. Due to the poor response
to symptoma tic trea tment, the continuing decline in hea lth, a nd
the evidence of a dva nced lung pa thology on ra diogra phy, the a ni-
ma l wa s eutha na sed on welfa re grounds by intravenous injection of
ba rbitura te.

T he owner did not wish the a nima l to be subjected to a  full post-
mortem examina tion at a  dia gnostic laboratory, but requested that the
veterina ry surgeon ca rried out exa mina tion of the ca rcase a t a  disposa l
site. M ultiple ca seous lesions were observed in the lungs a nd thora cic
lymph nodes. R epresentative samples of these tissues were fixed in 10
per cent forma lin for histopa thologica l exa mination, but fresh tissues
were not collected for mycobacterial culture. Histopathological exami-
na tion identified severe, chronic, a ctive, gra nuloma tous a nd necrotis-
ing mycoba cteria l pneumonia  a nd lympha denitis (Figs 1, 2). V a ria ble
numbers of slender a cid-a lcohol-fa st ba cilli were demonstra ted in
cold ziehl-N eelsen (zN )-sta ined sections of these tissues. Following
the histopa thologica l confirma tion of T B, the ca se wa s notified to
the loca l Anima l Hea lth office, in view of the possibility of notifia ble
disea se a ssocia ted withM bovis, a nd the regiona l epidemiologist for
huma n communica ble disea ses, in view of the possible zoonotic risk.
Further sta tutory intervention wa s not required in the a lpa ca  herd a s
no further cases occurred andM bovis was not subsequently confirmed
by culture.

T he veterina ry surgeon ha d worn protective gloves during the
postmortem exa mination a nd wa s not awa re of a ny visible a bra sions
on her hands, nor did she knowingly cut herself over the period of con-
ta ct with the cria . However, she ha d not worn gloves when eutha na s-
ing the cria  a nd her ha nds ha d a ccidenta lly been conta mina ted with
blood a t the time of venepuncture. S ix weeks a fter the postmortem
exa mina tion, she noticed a  tingling sensa tion in the tip of her right
thumb, but no lesion wa s visible a t tha t time. After a  further three
weeks, a  pa inful, circula r, pa le lesion a pproxima tely 4 mm in dia m-
eter developed a t the site. Despite initia l a ntibiotic trea tment with
cefa lexin a nd a moxicillin/clavula nic a cid, the thumb lesion enla rged
a nd a ssumed a  verrucose a ppea ra nce (Fig 3), with a ssocia ted swelling
a nd pa in in the elbow, lympha denopa thy of the trochlea r a nd a xil-
la ry nodes, a nd pyrexia . S he wa s referred to N orth Devon District
Hospita l, where mycoba cteria l infection wa s suspected. T he thumb
lesion wa s curetted under loca l a na esthesia . Acid-a lcohol-fa st ba cilli
were seen by zN staining of fresh tissue and, considering the possible
involvement of a typica l mycoba cteria , ciprofloxa cin and cla rithromy-
cin were prescribed. T horacic radiography did not indicate pulmonary
involvement.

S amples of the thumb lesion were processed for mycobacterial cul-
ture. P relimina ry mycoba cteria l growth wa s identified by gene probe
(AccuProbe Mycobacterium tuberculosis C omplex C ulture Identifica tion
Test; Gen-Probe) as a  member of theM tuberculosis complex and M bovis
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wa s subsequently isola ted. W hen T B wa s confirmed by gene probe,
21 days after sampling, the skin lesion, which had regrown, was surgi-
ca lly debrided, a nd a  six-month progra mme of a nti-T B thera py wa s
prescribed, comprising isonia zid, rifa mpicin a nd etha mbutol. T he
symptoms resolved completely a fter this progra mme of thera py ha d
sta rted, a nd there ha s been no recurrence of mycoba cteria l disea se a t
the time of writing, four years later.

M olecula r typing of the M bovis isola te from the skin lesion wa s
performed by spoligotyping (Ka merbeek a nd others 1997) a nd va ri-
a ble number ta ndem repea t (V N T R ) typing using the exa ct ta ndem
repea t loci (Hewinson and others 20 0 6, S mith and others 20 0 6). T he
huma n isola te wa s identified a sM bovis spoligotype S B0 140 (V LA
type 9), V N T R 6-5-5-4*-3-3.1.

T he alpaca  was considered to be a  possible source of infection, and
DN A wa s extra cted from a rchived pa ra ffin-embedded tissue sections
from the a lpa ca  for P C R testing. T he ta rget for the P C R a ssay wa s the
multi-copy insertion element IS 1081, which is present in six copies in
members of the M tuberculosis complex. For confirma tion ofM bovis,
primers were used tha t fla nk a  specific deletion in the genome known
a s region of difference 4 (R D4), a  single-copy ta rget (Taylor a nd others
20 0 7). PC R proved positive for the IS 1081 insertion element showing
tha tM tuberculosis complex DN A wa s present. However, the subse-
quent test for R D4 wa s not a ble to confirm tha t the mycoba cteria l
species wasM bovis.

M bovis ha s long been recognised a s a  zoonotic infection; most
huma n ca ses in the U K were historica lly a ssocia ted with drinking
infected unpa steurised cows  milk (Ga lla gher a nd Jenkins 1998,
Gra nge 20 0 1). Pa steurisa tion of milk ha s effectively reduced expo-
sure toM bovis for ma ny people, but there is still a risk of infection
for people whose occupation involves close conta ct with tuberculous
a nima ls; these ca ses usua lly present a s pulmona ry T B (Ga lla gher
a nd Jenkins 1998, C ousins a nd Dawson 1999, Gra nge 20 0 1, T hoen
a nd others 20 0 6, de la  R ua -Domenech 20 0 6). C uta neous T B is a n
uncommon presenta tion ofM bovis infection, representing a pproxi-
ma tely 3 per cent of huma nM bovis infections dia gnosed between
20 0 0 a nd 20 0 5 in the U K (Hea lth P rotection Agency C entre for
Infections 20 0 6) a nd seven of 148 (4.7 per cent) of Austra lia n ca ses
between 1970 a nd 1994 (C ousins a nd Dawson 1999). An occupa -
tiona l a ssocia tion with cuta neous T B ca used byM bovis is reflected
in the historica l synonym  Butcher s wa rt  (Gra nge 20 0 1). S pecific
groups reported a s being a t risk for M bovis-a ssocia ted cuta neous
T B include ca ttle workers (Ga lla gher a nd Jenkins 1998, Bravo a nd
Gotuzzo 20 0 7), tra ppers ha ndling infected possums in N ew zea la nd
(Ga lla gher a nd Jenkins 1998), veterina ria ns exposed during surgery
a nd postmortem exa mina tion (de la  R ua -Domenech 20 0 6) a nd la bo-
ra tory technicia ns exposed through a ccidenta l self-inocula tion (Ho
a nd others 20 0 6). T he occupa tiona l risk for veterina ry pa thologists
wa s highlighted in a  ca se report from N ew zea land, where a ccidenta l
inocula tion occurred during postmortem exa mina tion of a  tubercu-

lous possum (C ooke and others 20 0 2). T he exposed person developed
clinica l tenosynovitis four months la ter, but wa s successfully trea ted
with surgica l debridement a nd combined isonia zid, rifa mpicin a nd
etha mbutol thera py.

T he present ca se ofM bovis infection a ndcuta neous T B in a  vet-
erina ry surgeon is possibly the first a ssocia ted with a n infected S outh
America n ca melid. Although the veterina ry surgeon ha d regula r
conta ct with other a nima l species, including ca ttle, these were not
considered to be likely sources of infection, a s she routinely wore
protective gloves (the exception having been a t the time of eutha -
na sing the a lpa ca ), a nd never ca me into conta ct with tuberculous
tissues from other species. C onta ct with a  tuberculous a lpa ca  cria ,
subsequent identifica tion of a member of the M tuberculosis complex
in its a ffected tissues by P C R a nd the a bsence of known conta ct with
other infected ma teria l provide strong circumsta ntia l evidence to sug-
gest tha t the a lpa ca  wa s the source of infection. O pportunities for
infection were: repea ted close conta ct with the infected a nima l over
severa l days, including a n inva sive thora cocentesis; conta mina tion
of the ha nds with blood during venepuncture for eutha na sia ; a nd
conta ct with tuberculous tissues a t postmortem exa mina tion even
though gloves were worn. Although a  tra uma tic entry point for
infection might be considered necessa ry to esta blish loca l infection,
obvious tra uma  is not a lways reported (Ba rba ga llo a nd others 20 0 2).
T he veterina ry surgeon in the present ca se ha d no recollection of
a ccidenta l inocula tion during a ny procedure involving the infected
a lpa ca , a nd no a bra sions were observed on her skin during the con-
ta ct period.

T he M bovis spoligotype isola ted from the veterina ry surgeon is
one of the most common types isola ted from infected U K a nima ls
(de la  R ua -Domenech 20 0 6). V N T R a llows finer discrimina tion of
M bovis stra ins a nd is a n importa nt tool in esta blishing the geogra phi-
ca l loca tion where infection occurs. T he V N T R pa ttern identified in
the present ca se is commonly recognised from a nima ls in the region
of south-west Engla nd where the veterina ry surgeon worked (V LA,
unpublished da ta ), further supporting the likelihood of occupa tiona l
exposure.

Although severa l infected herds of S outh America n ca melids
have been identified in the U K (V LA, unpublished da ta ), the a ssoci-
a ted zoonotic risk of T B is not well recorded. Extensive pulmona ry
pa thology is a  common fea ture ofM bovis-infected S outh America n
ca melids (Ba rlow a nd others 1999, Twomey a nd others 20 0 7, 20 0 9)
a nd wa s seen in the a lpa ca  cria  reported here. Aerosol tra nsmission is
therefore a  possible route of infection for a nima l ha ndlers. Although
there a re no previous published reports of huma n T B a ssocia ted with
S outh America n ca melids, to the a uthors  knowledge, a  presumptive
dia gnosis of infection wa s ma de in a  huma n conta ct from a  heavily
infected N etherlands herd based on a  strongly positive M antoux reac-
tion. T he pa tient wa s subsequently given prophyla ctic a nti-T B ther-
apy (Dinkla  and others 1991). Given the increasing U K population of

F IG 1 :  L u n g o f a n a lp a c a c r ia , s h o w in g g r a n u lo m a to u s a n d
n e c r o tis in g p n e u m o n ia . H a e m a to x y lin a n d e o s in . O r ig in a l
m a g n ific a tio n x 4 0

F IG 2 : T h o ra c ic ly m p h n o d e o f a n a lp a c a c ria , s h o w in g
g ra n u lo m a to u s a n d n e c ro tis in g ly m p h a d e n itis . H a e m a to x y lin a n d
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S outh American camelids (Davis and others 1998, D Alterio and others
20 0 6) a nd the potentia l for them to be infected with members of the
M tuberculosis complex, public hea lth workers should be awa re of the
zoonotic risk for people with close contact with these animals, particu-
la rly owners, veterina ry surgeons, postmortem exa mina tion a ttend-
ants, and members of the public visiting open farms or zoological col-
lections. S ince the case reported here was diagnosed, revised legislation
introduced in 20 0 6 under the Tuberculosis (England) O rder has made it
obligatory to notify any suspicious tuberculous lesions in carcases of all
farmed species and pet mammals (M onies and others 20 0 6).

T he a uthors recommend tha t cuta neous T B is considered ea rly
in the differentia l dia gnosis of skin lesions where occupa tiona l expo-
sure to tuberculous a nima ls ha s been reported. T he low preva lence
of this presenta tion may result in misdia gnosis (Hruza  a nd S now
1990 ). Fa ilure to recognise the tuberculous ba sis of this condition ha s
not a lways been detrimenta l to the long-term hea lth of the pa tient,
a s demonstra ted by a  ca se ofM bovis-a ssocia tedcuta neous T B tha t
rema ined incidenta l a nd undia gnosed for over 40 yea rs (Hruza  a nd
S now 1990 ). In contra st, the present report suggests tha t cuta neous
T B ca n become a  significa nt clinica l condition, especia lly if a n a etio-
logica lly specific ea rly dia gnosis is not ma de, a nd this ca n result in
ina ppropria te trea tment.
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