Arthralgia and early
cutaneous purpura in
a pig with acute PDNS
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PMIWS and PDNS - two recently

recognised diseases of pigs

in the UK

STAN DONE, ANDREW GRESHAM, RICHARD POTTER anp DAVID CHENNELLS

THE clinicopathological manifestations of postweaning multisystemic wasting syndrome (PMWS) and, in
particular, porcine dermatitis and nephropathy syndrome (PDNS), have caused considerable concern owing
to their similarities to those of classical swine fever (CSF) and African swine fever (ASF). This has led to a
dramatic increase in the number of notifiable disease investigations, triggered mainly by outbreaks of
PDNS. The significance of these similarities was apparent when cases of CSF were confirmed in East Anglia
in August 2000 - the first to occur in Great Britain since 1986. However, even before this outbreak
occurred, it was clear, once CSF and ASF had been ruled out, that a new disease to the UK, namely PMWS,
was affecting pig herds in the south and east of England and that PDNS was being seen as a common
sequela to this syndrome. This article describes the clinical signs associated with PMWS and PDNS. In
addition, it discusses the epidemiological findings to date and provides some guidelines on control.

PMWS

Clinical signs
PMWS is believed to be a primary discase process.

Herds aftected with this syndrome are also thought 1o be

much more likely to have pigs with the epidemic form of

PDNS.

The clinical signs of PMWS show a very precise age
distribution. Adults and newborn piglets are not suscep-
tible to the discase and, generally, piglets immediately
after weaning are also unaffected. However., exceptional-
Iv. transient postweaning diarrhoca has been noted in
some herds. The syndrome often first appears when

piglets are six o eight weeks of age. After this age. mor-

tality rates can rise dramatically and are associated with
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PMWS: severe extensive
oedema of the mesocolon

Historical perspective

PDNS was first described in Chile in 1976 and has
occurred sporadically in the UK for a number of
years. However, since late 1999 it has become more
prevalent in the UK, with both the sporadic and
epidemic forms of the disease having been report-
ed on farms in England. PMWS, meanwhile, was
first described in Canada in 1991 and was first
reported in the UK in Northern Ireland in 1998,
and in England in late 1999. Outbreaks of PMWS
in East Anglia and the south of England have
closely paralleled the descriptions of the disease
in Canada, France and Spain and have also been
reported in several other countries around the
world.

The actual numbers of farms affected by PMWS
and PDNS in the UK is not known. However, a
survey of pig practitioners suggested that, by
mid-April 2000, 191 premises had been affected by
PMWS and 251 premises by PDNS. This equates to
about 9-6 per cent of the number of larger pig
holdings (those with 100 or more sows and/or 200
or more growers) which were recorded in the June
1999 census in England and Wales. In many inci-
dents, PDNS progressed from being only a sporadic
disease, affecting small numbers of pigs, to an epi-
demic form, where much larger numbers of cases
were seen.
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CLINICAL SIGNS OF PMWS SEEN IN ENGLAND
SINCE AUGUST 1999

Fregency of occurrence (%)

QOnset at 6 to 8 weeks/2 to 3 weeks 85
postweaning - usually very precise
Enlarged subcutaneous lymph nodes 80
Depression 70
Loss of condition 64
Inappetence 60
Dyspnoea 52
Rough hair coat 50
Pallor 43
Diarrhoea 21
Jaundice 21
Sudden death 7
Neurological signs 5

striking loss of condition. pallor and generalised illthrift.,
Subcutancous lymph nodes of affected pigs are frequent-
Iy enlarged and the superticial inguinal lvmph nodes are
often visibly and palpably enlarged. Dyspnoca, diar-
rhoca. jaundice and neurological signs are seen in some
cases. These signs may be influenced by other predomi-
nant endemic diseases present on the farm.,

In growing herds (with animals of up to about 30 kg
bodyweight). mortality is in the range of 8 to 20 per cent.
In finishing herds. mortality tends to be lower - typically
between 5 and 10 per cent — some of which may be due o
PDNS. (For comparison. in unaffected herds. overall mor-
tality rates in average rearing and finishing herds general-
ly range between 3 and 4 per cent.) It 1s noticeable that
there is very variable distribution from pen to pen — some
pens have no affected pigs while others may contain many
alfected animals.  Interestingly, allowing tor dead and
dying pigs that often have to be culled on welfare
erounds. the growth rates and feed conversion efficiency
ol unaffected pigs in a group seems 1o be as good as the

herd would expect to achieve under normal conditions.

Diagnosis

The diversity of lesions Tound in cases of PMWS makes
it difficult to achieve a definitive diagnosis of the condi-
tion. However. the clinical picture and history are highly
suggestive and. when a large number ol affected animals
(at least six to 10 pigs) are examined. typical post

mortem findings tend to point towards the discase. The

Findings required to confirm a
diagnosis of PNIWS

B High mortality rate in weaned pigs, starting
from six weeks of age

B High incidence of 'wasting pigs’, combined with
a lower incidence of dyspnoea, pallor, jaundice,
neurological signs and scour

B Clinically affected pigs that are unresponsive to
antibiotic therapy

B Typical postmortem findings when a number of
pigs are examined

B Lymphocyte depletion, histiocyte infiltration,
typical inclusion bodies and possibly syncytia on his-
tological examination
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diagnosis becomes more certain i typical histological
findings are detected.

Pathological  findings  in cases of  PMWS  are
described in the box overleal. All of these postmortem
findings arc unlikely to occur in one pig. but postmortem
examination of six to 10 pigs will show the distribution

and variability of the lesions. The gross lesions are
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PMWS: enlarged pale
mandibular lymph node

PMWS: severe pulmonary
oedema, showing lobular
septae
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PMWS: lymph node showing
lymphocyte depletion,
histiocyte infiltration,
inclusions and oedema
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PMWS: lymph node showing
lymphocyte depletion,
histiocyte infiltration,
cedema and a glant cell primarily restricted to the lymph nodes, lungs, liver. kid-
neys and intestines. The histological lesions are primari-
ly of lymphoid depletion. which is most prominent in
follicular arcas. and histiocyte infiltration, which is often
most prominent in parafollicular areas, with syneytia and
intracytoplasmic inclusions,

Pathological findings in PMWS cases

Gross lesions

B Enlarged lymph nodes (usually non-haemorrhagic), particularly inguinal,
tracheobronchial and mesenteric

B Heavy oedematous lungs, which are non-collapsible, sometimes with marked
interlobular oedema

B Enlarged kidneys with small (1 to 3 mm) pale white foci in the cortices

B Carcase jaundice/liver atrophy (uncommon)

B Ulceration of the gastric pars oesophagea may be present but the incidence
of this is no greater than in pigs unaffected by PMWS

B Carcase oedema - occasionally severe pericardial, thoracic and mesenteric
effusion and ascites

NB There may be no obvious gross lesions

Histological lesions

LYMPHOID TISSUE

B Lymphoid cell depletion

B Histiocyte infiltration

B Amphophilic intracytoplasmic inclusions

B Syncytia

LunG

B Interstitial pneumonia

B Sloughing of bronchial and bronchiolar epithelium, leading to stenosis
B Lymphoid lesions, as described above

LIvVER

B Hepatitis - periportal lymphoid infiltrates
M Occasional hepatocyte necrosis

B Parenchymal collapse and lobular atrophy

Kioney
B Interstitial nephritis associated with lymphocytic infiltration, although fibrosis
is rarely a feature. In chronic cases, ‘end stage’ kidneys may be seen

INTESTINE
B Lymphoid lesions, as described above, particularly in Peyer’s patches

In many cases, sccondary infections may conluse
the diagnosis. Common secondary diseases found in
outbreaks of PMWS in England are Glisser's discase.
cnzootic pneumonia. streptococeal infections, salmonel-
losis, pasteurellosis and spirochetal colitis.

Clinical signs and diagnosis

Epidemic PDNS tends o alfect older pigs. particularly
animals ranging from [2 o 14 weeks of age. although
the disease has occurred in pigs of between about seven
and 20 weeks of age. Cases ol sporadic PDNS have been
reported to occur in animals of between live weeks and
nine months of age.

Typically. the morbidity in outbreaks of epidemic
PDNS in England has ranged between 0-3 and 14 per
cent. with a case mortality rate of 25 o 30 per cent.
Between 60 and 80 per cent of pigs which show cuta-

neous purpura dic. Owing to the similarities between

PDNS: acute purpural rash on the hindquarters

Clinical signs of acute epidemic
PDNS cases seen in England since
August 1999

B Cutaneous purpura - petechiae/ecchymoses over
the hindlimbs in particular and also the perineum.
These may coalesce. The lesions darken and, if
extensive, may become necrotic. Purpura may also
be seen elsewhere on the body, particularly on the
flanks, ventral abdomen, forelimbs, head and ears
B Most pigs clinically affected with skin lesions die,
the rest usually have to be culled

B Animals may be pale, dull, depressed and
anorectic, and are often febrile in the early stages
of the disease

M Animals may have dyspnoea and transient
cyanosis

B Many pigs have oedema of the lower limbs and
eyelids; sometimes conjunctivitis and diarrhoea may
occur

M Many animals are reluctant to move

B Many pigs have elevated blood urea and creati-
nine levels, indicating kidney dysfunction

B superficial lymph nodes, particularly the super-
ficial inguinal (mammary or scrotal) and subiliac
(pre-femoral), which are not normally visible or
palpable, may be seen and felt
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PDNS: subacute coalescing skin lesions on the
scrotum of a boar

&

PDNS: enlarged kidney with multiple red foci of similar size
and colour, which suggest the presence of congested
haemorrhagic renal glomeruli

PDNS and both CSIF and ASEF. there is frequently a need
to notify the local divisional veterinary manager (DVM)
sothat MAFE can establish whether swine fever s
present or not. Practitioners in any donbr whatsoever
abour possible swine fever should report suspect cases to
e DV

he vecurrence of grossly haemorrhagic lvmph nodes
and ol hacmorrhagic lesions elsewhere in the carcase.

means that it is not possible o differentiate cases ol

Pathology of acute epidemic
PDNS cases seen in England
since August 1999

Gross lesions

B Skin lesions (as described in the box on the left)
may be severe and confluent

B Enlarged haemorrhagic lymph nodes (as seen in
cases of CSF or ASF), which may be oedematous

M Enlarged kidneys with white foci and petechiation
B Pulmonary, perirenal and mesenteric cedema

B Serosal and mucosal haemorrhage of the small
and large intestines

B Some pigs may have ulcers in the ileocaecocolic
valve or pars oesophagea region of the stomach

B Some animals may have ulceration of the glan-
dular area of the stomach

Histological lesions

B Exudative and sometimes crescentic glomerulo-
nephritis

M Interstitial nephritis

B Systemic necrotising vasculitis
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PDNS: subacute confluent cutaneous haemorrhages
on the hindquarters and legs of a gilt

PDNS: enlarged superficial inguinal lymph
node with oedema and subcapsular and
interfollicular haemorrhages

PDNS: colon with haemorrhagic contents
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PDNS: cross-section of
enlarged oedematous
mesenteric lymph nodes
with mild haemorrhages
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PDNS: severe acute
vasculitis in a small
arteriole in the skin

PDNS from either swine fever other than by specific
laboratory investigations. These signs, and the associated
pathology, are extensively reported by Done and others
(2001). The signs of PDNS are the result of a necrotising

vasculitis triggered by the deposition of antigen/antibody

complexes (immune complex vasculitis). The antigen or
antigens involved in this mechanism are unknown but
there arc indications that a  specific biotype  of
Pasteurella multocida may be involved.

Aside from the swine fevers. these lesions may be
mistaken for other acute septicacmic or toxaemic
diseases. such as Acrinobacillus infection or swine

erysipelas.

EPIDEMIOLOGICAL FACTORS

The epidemiology of PMWS and PDNS 1s not fully
understood. However. as the epidemic of PMWS has
spread across the south of England and East Anglia. a
number of common tactors have emerged. Points out-
lined in this section are the result of clinical observations
only, and more detailed epidemiological studies arc
awaited.

The following factors seem to have been involved in
the spread of PMWS and PDNS:
B The initial dissemination of PMWS since late 1999
has largely followed the movement of pigs from affected
to unaffected pig farms. Large integrated pig-producing
companies. which have merged pigs at weaning from
multiple sources. have been at the forefront of the
epidemic:
B More recently. lateral transmission of PMWS from
affected sites into unaffected pig herds. without any pig
movements between the two areas. has become more
common. Many of these sites are either outdoor herds or
straw barns. where there 1s no control over bird move-
ments. Clinicians are now generally of the opinion that
birds are likely to be a significant (probably mechanical)
vector of PMWS:
B Epidemic PDNS appears to be a common sequela in
herds affected by PMWS. However. not all PMWS-
positive herds show PDNS. It seems possible  that
immune dysfunction caused by PMWS enables chal-
lenge with a further antigen(s) to precipitate the immunce
complex vasculitis that clinically presents as PDNS:
B Both PMWS and PDNS have been reported from all
management systems. although those farms with multi-
ple sourcing of piglets at weaning seem to be most at
risk. Management factors which encourage mixing of
young piglets appear to predispose to a higher level of
disease associated with PMWS, If pigs are not mixed

until they reach a bodyweight of 30 kg or more. the level

The role of porcine circovirus in the development of PMWS and PDNS

Although the role of porcine circovirus type 2 (PCV-2)
infection and other agents in the development
of PMWS and PDNS is not properly understood, it
is now widely acknowledged that PCV-2 is intimately
associated with the occurrence of both PMWS and
PDNS. PCV-2 was demonstrated in the first case
of PMWS in Canada (see Clark 1997, Harding 1997,
Ellis and others 2000) and its antigen was first identi-
fied in lesions of affected pigs by Allan and others
(1999) who also isolated the virus from pigs affected
with both PMWS and PDNS from East Anglia.
PCV-2 infection is thought to be widespread within
the pig herd in Great Britain although not all infect-

ed herds show clinical manifestations of PMWS or
PDNS. In a recent survey of herds in Scotland, for
example, pigs showed virtually 100 per cent seroposi-
tivity to PCV-2, but no outbreaks of either PMWS or
the epidemic form of PDNS have been reported in
Scotland.

Retrospective analysis has shown that it is possible
that disease, such as granulomatous enteritis in pigs,
which was identified as long ago as 1986, was in fact
associated with PCV-2 infection. Porcine circovirus
type 1 (PCV-1) has been identified as a contaminant
of pig tissue culture lines, but is thought to be of no
clinical significance.
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of discase seen is reduced compared o farms where
significant mixing of pigs accurs hefore this stage. Even
SOL N some cases, transporting pigs of over 30 Kg from
affected units can result in dramatic further outbreaks:

B [t has been found possible o control PMWS and
PDNS in continuous-flow finishing units. This is achicved
by identifying the source of pigs that are introducing the
problem and climinating them from the site. This sugeests
that incoming weaned piglets introduce the discase into
the herd. It is thought that persistently viriemic pielets
that were infected in utero may underlie this problem:

B The majority of outbreaks of PMWS and PDNS have
occurred i East Anglia. The reason for this and the
timing of the appearance of these diseases is unclear. but
has been linked to the poor wheat harvest in this region
in 1999, This may be related 1o mycotoxicosis and. in
particular. ochratoxicosis. but at present there is insuffi-
cient information to support or refute this theory:

B The appearance of PMWS and PDNS has also been
Iinked o widescale use of vaccines in pigs. such as
porcine parvovirus vaceine which has been used since
the mid-1980s. vaccines  for Mycoplasina nvopnet-
moniae mfection which were mtroduced in 1998, and
the widely reduced use ol growth promoters in mid-
1999, However. there is no evidence 1o support this
hypothesis:

B Many herds that have experienced problems with
PMWS and PDNS have also been affected with porcine
reproductive and respiratory syndrome (PRRS). This is
not always the case and it would appear that PRRS virus
infection is not a necessary component o these prob-
lems. However. PRRS is considered 1o aggravate the

situation where other infectious discases are present.

CONTROL MEASURES

In practice. it has heen particularly difficult to manage
PMWS on affected furms and mortality rates have
remained very high despite various approaches to control
and treatment. In all probability, this is due to the fact
that piglets affected with PMWS are immunocompro-
mised and are unable o cope with the normal disease
challenges that might oceur in rearing and finishing
herds. A Tack of appropriate diagnostic tests has also
hampered the ability o control the problem. Furthermore
itis not casy to identify affected weaner-breeder herds as
they have no stock of an age that would demonstrate the
clinical signs,

The following suidelines are cenerally used 10 limit
losses in herds affected by PMWS:
B Avoid wking pigs from allected sources. However.
with this in mind. it 15 best to avoid changing the sources
of breeding or growing stock. On rearing and finishing
units, identification of pigs from affected sources can be
difficult it piglets are moved from the breeding farm at
weaning and mixed with piglets from other herds. unless
the various sources identity their piglets by tattoos or tags:
B [solate replacement breeding stock for as long as
practicable and check that there has been no change in
the clinical situation at the supplying herd before moving
the stock out of isolation:
B Dclay weaning and minimise mixing of piglets at
weaning as far as possible. Most transmission is consid-

cred 1o oceur shortly alter weaning. Pigs mixed later

scem less likely to develop PMWS. Mixing of pigs

20

should be reduced as much as possible untl animals
have reached o bodyweight of around 30 ke or until they
are about 10 weeks of ase:

B Minimise stresses on pigs. as these often seem 1o lrig-
ger disease. Moving. mixine and Iappropriate manage-
ment or nutrition are all tactors that mayv potentially be
involved:

B Treaument of sick pigs s cenerally unrewarding
although there have been reports of better recovery rates
following the use of steroidal or non-steroidal anti-
intflammatory drugs in combination with broad-spectrum
antibioties. Many pigs will die whatever treatment is
given and it is better w0 identily these promptly and
cuthanase them in order o limit the severe welfare prob-
lems associated with PMWS:

B Identfy sick pigs and move them o hospital accom-
modation or cuthanase them. as appropriate. The more
prompily affected pigs are moved to low density hospital
pens the better the recovery rates:

B Allowing for the points discussed above. identity the
secondary pathogens that are active within the herd and
use  preventative  management  practices, antibucterial
therapy and/or vaceiation in order 1o minimise the risk
of these diseases. Detailed laboratory investigations and
sensitivity - testing of relevant bacterial - pathogens s
invaluable:

B Apply all-in-all-out management. cither by site.
building or pen:

B Reduce stocking density and control ventilation 1o
create optimal environmental conditions:

B Clean and disinfect pens between batches (Vickon-S
[Antee International] is the only disinfectant which. at
the time of writing, claims to be active against PCV-2
specilically).

As discussed carlier. PDNS seems o be o conmmon
sequela in cases of PMWS. There has been some success
on some larms in controlling this sccondary manifesti-
tion by giving appropriate broad-spectrum  antibiotic
cover during the four-week period prior to the age
when pigs develop signs of PDNS on anv one farm,
Presumably. this is as a result of contolling bacteriul
infections during the risk period and limiting the risk of

antigen/antibody complexes developing,

SUMMARY

The age of weanmg and the amount of mixing of prelets
from different Hitters and sources are considered impor-
tant fuctors i determining the level of disease associated
with PMWS At present. the reasons for this are not
clearly understood. Other viruses may be involved, but it
may simply be cither that persistently viraemic pigs
enter the weaner pool (as for bhovine virus diarrhoca
virus infection). or that circovirus may damage the
immune svstem and as maternal antibody wanes in the
period when a three-week-old pig is immunologically
incompetent. the piglet is left with neither passive nor
active immunity: the animal then becomes i1l as a0 result
of stress and bucterial challenge and overload.

In order o examine suspected predisposing Factars
and to identity arcas tor further rescarch. a4 case-control
epidemiological study of PMWS and PDNS s currently
i progress in England and Wales: This investivation s
funded by MAFEF. orcanised by the VLA and s being
carried out by veterinary pr‘;lrltlmncr\.

In Practice ¢ /.0 JAaRY 2001




References and further reading SEGALES, J, PIELLA, J.,, MARCO, E,, ESPUNA, E. & DOMINGO, M

PMWS (1998) Porcine dermatitis and nephropathy syndrome in Spain.
ALLAN, G. M, KENNEDY, 5. & McNEILLY, F. (1999) Experimental Veterinary Record 142, 483-486

reproduction of wasting disease and death by co-infection of pigs

with porcine circovirus and porcine parvovirus. fournal of PDNS

Comparative Pathology 12, 1-11 DONE, 5., POTTER, R., HARWOOD, D., GRESHAM, A., CHENNELLS,
CLARK, E. G. (1997) Post-weaning multisystemic wasting syndrome D., GILES, N., JACKSON, G., DOUGLAS, R., HIGGINS, R., THOMSON, J
Proceedings of the 28th Annual Meeting of the American & MOUAT, D. (2001) Porcine dermatitis and nephropathy syndrome
Association of Swine Practitioners. March 1-4, Quebec. pp 499-501 a new differential diagnosis for classical and African swine fever.
ELLIS, J. A, BRATANICH, A, CLARK, E. G., ALLAN, G., MEEHAN, B, State Veterinary Journal {In press)

HAINES, D. M., HARDING, )., WEST, K. H., KRAKOWKA, 5., KONOBY, DROLET, R., THIBAULT, S., D'ALLAIRE, S., THOMSON, J. R. & DONE,
C., HASSARD, L., MARTIN, K. & McNEILLY, F. (2000) Co-infection by S. H. (1999) Porcine dermatitis and nephropathy syndrome: an
porcine circoviruses and porcine parvovirus in pigs with naturally overview of the disease. Swine Health and Production 7, 283-285
acquired postweaning multisystemic wasting syndrome. Journal of DURAN, C. O, RAMOS-VARA, J. A. & RENDER, J. A. (1997) Porcine
Veterinary Diagnostic Investigation 12, 21-27 dermatitis and nephropathy syndrome: a new condition to include
HARDING, J. C. (1997) PMWS: preliminary epidemiology and clinical n the differential diagnosis list for skin discoloration in swine
findings. Proceedings of the Western Canada Association of Swine Swine Health and Production 5, 241-244

Practitioners, March 1-4, Quebec. p 21 MORALES, G. A. & GUZMAN, V. H. (1976) Proliferative

HEUSER, W. {2000} A western Canadian practitioner’'s perspective glomerulonephritis in young pigs. Proceedings of the 4th

on circovirus, workshop 7. Emerging nursery pig diseases and International Pig Veterinary Congress. June 22-24, Ames, lowa. p 121
management solutions. 31st Annual Meeting of the American ROSELL, C., SEGALES, J., RAMOS-VARA, J. A, FOLCH, J. M.,
Association of Swine Practitioners. Indianopolis, Indiana. pp 19-21 RODRIGUEZ- ARR\OJA G. M., DURAN, C. O, BALASCH, M,

MADEC, G x\LBLNA E.. CARIOLET, R., HAMON, L., MANE, D., PLANA-DURAN, J. & DOMINGO, M. (2000) identification of
TRUONG, C., JESTIN, A, AMENA, N. & MORVAN, H. (2000) porcine circovirus in tissues of pigs with porcine dermatitis
Pnl.r.wnmm(; mulmy‘;rwm( wasting syndrome in the pig: a new and nephropathy syndrome. Veterinary Record 146, 40-43
challenge for veterinary research and practice. Pig Journal SMITH, W., THOMSON, J. R. & DONE, 5. H. {1993) Dermatitis/

45, 69-75 nephropathy syndrome of pigs (Letter). Veterinary Record 132, 47

Proven to kill off bacteria such
as E-coli and Salmonella, and fungi.
It therefore reduces the
spread of infection in both
animals and humans.

L_L_r to 4 hours |
Only need to apply
twice during a working da

wWatery

\ Will not wash off with
Advanced Skin Protection soap and water

NEVV GENERAL PURPOSE
ANTIBACTERICIDAL LONG LASTIN
BARRIER CREAM

For more information please contact: Petlfe International Ltd.
Minster House, Western Way, Bury St Edmunds, Suffolk iP33 3SP
Tel: 01284 761131 » Fax: 01284 761139 « Email: petlife@vetbed-uk.demon.co.uk

In Practice @ January 2001 a1




