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PAPERS

Safety of Cartrophen Vet in the dog:

review of adverse reaction reports

in the UK

Suspected adverse reactlons (SARs) reported for Cartrophen Vet
{100 mg sodlum pentosan polysulphate/ml) to the Veterinary
Medicines Directorate In the UK for the period January 1991 to
October 1999 were reviewed. Of the 161 reports, 28 were probably
product related, 54 were possibly product related, 71 were unlikely
to be related and elght were unclassified. An estimated real
incldence of adverse reactions probably and possibly associated
with Cartrophen Vet of 0-074 per cent on an Individual dose basls
was calcutated (assuming only 10 per cent were documented due
to underreporting). Sixty-two SARs (38-5 per cont) documented
emesls, 22 (35-5 per cent) of which were product related (onset
five to 15 minutes after administratlon). Sixty-elght SARs (42-2
per cent) documented general changes to demeanour, 20 (14-7
per cent) were preduct related (lethargy and/or mild depression
and/or mid inappetence lasting up to two days after
administration). SIx SARs were consldered likely to be assoclated
with concorrently administered carprofen. Cartrophen Vet had a
low incldence of side effects that were mild and transitory.

R. L. Hannon, J, G. Smimy,
D. CuLlis-HiLL, P. GHOsH*
AND M. ). Hore Cawperyt
Osteoarchtitis (OA) is the most common
joint disease affecting dogs (Bennett and
May 1995) and is not a singfe disease buca
syndrome affecting all moveable (diarthro-
dial) joints (Johnston 1997, Vaughan-
Seott and Taylor 1997, Hulse 1998). OA is
a progressive degenerative disease and is
characrerised pathologically by focal fibril-
larion and etosion of articular cardilage,
subchondral bone changes including
sclerasis, osteolysis, ostcophytosis and syn-
ovial inflammarion resulting in pain and
disability {Gardner 1983, Mankin and
others 1986, Ghosh 1991, Hamerman
1993, Vaughan-Scott and Taylor 1997,
MeLaughlin 2000).

The need to develop new agents which
would specifically target the metabolic
imbalances which exist in tissues of
osteoacthritic joints is now generally recog-
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nised as a rational approach to treatment
{Burkhardr and Ghosh 1987, Jones and
Doherty 1992, Lequesne 1994, Lequesne
and others 1994, Theiler and others 1994,
Dougados and others 1996, McNamara
and others 1997, Ghash 1999), While
investigations Into the pathogenesis of
OA. are siill the subject of worldwide
vesearch, recent advances in the under-
standing of jeint tissue (cartilage, bone
and synovium) metabolism has identified
pathways which may be amenable to
therapeutic intervention,

The pentosan polysulphates (PP5) rep-
resent a new class of agents that have been
shown to correct many of the metabolic
imbafances that exist in osteoarthritic
joints (Ghosh 1999). The sodium deriva-
tive of PPS, sodium pentosan polysulphate
{NaPP8), formulated as a stetite vererinary
injectable formulation under the brand
name of Carrrophen Ver (100 mg
NaPPS/mlitre} has gained marketing
approval for the treatment of canine OA
in Australia, New Zealand and Canada
and, within the EU, Finland, Denmark,
Irefand, Germany, Sweden and the UK.
Carreophen Vet is administered as a course
of four individual subcutancous doses at
3 mg/fkg at seven day intervals.

Ghosh (1999} reviewed the many phar-
macological propertics of PPS that support
the contention that this class of agents is
classified 2s a disease-modifying anti-
asteoarchritis drug (DMAOD), The pri-
mary pharmacological activities of NaPP§
target the pathology of arthritic cartilage,
periacticular tissues and blood vessels.
However, NaPPS also has effects on blood
coagulation, fibrinolytic and lipid/chotes-
terol systems and so, in principle, the
use of Cartrophen Vet as a treatment for
canine OA could be associated with
haematological abnormalities.

In this review, the data for Cattrophen
Vet comprising unsolicited SARs reporeed
to the pharmacovigilance system of the
Veterinary Medicines Directorate (VMD)
of the then Ministry of Agticultuse, Fish-
eries and Food in the UK, between January
1991 and October 1999, was examined.
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Fabile 1. Number of Cartrophen Vet SAR accessions in the
UK, January 1991 to Qctobor 1299, with estimated real

incilences based on number of courses (% Course) and
number of individual doses (% Pose)

Yoar -

1991
1992
1903
1994
1895
1996
1997
1898
To Oc¢tober 1099

Total

The objective was to derermine whether
the reported SARs could be related 1o the
known pharmacodynamic acrivities of
NaPP8, in particular its effects on blood
coagulation and fibrinolysis.

MATERIALS AN

b METHODS:
Pharmacovigilance data reported by veteri-
narians jn the UK, where Cartrophen Ver
has been sold for more than 12 years, and
covering the period January 1991 to Qcto-
ber 1999, was reviewed. The repotts
received by the company were classified on
the case documentation provided, includ-
ing the type of change and its severicy, into
four categories of association with the
product (as described by the Veterinary
Medicines Directorate [1996]) namely,
A = probable, B = possible, O = unclassi-
fied and N = unlikely to be deug related.
SARs are known to be underreported.
Reports submitted to the passive pharma-
covigilance system that operates in the
USA account for 1 per cent or less of the
actual adverse experiences that occur, as a
tesult of underreporting by veterinarians
and owners and report filtering by the
industry (Bataller and Keller 1999), While
the pharmacovigifance system run by the
VMD to monitor veterinary drugs in the
UK is also passive, whereby reporcing of
SARs by veterinarians and owners is volun-
tary but encouraged, the ‘yellow form sys-
tem’ used in the UK has to some degree
reduced the underreposting of SARs that
can arise in such passive systems (A, Gray,
VMD, personal communication), Fur-
thetmore, the company discributing
Cartrophen Ver has a pelicy of actively

19 1-8085 0-4524
u Q-3858 00874
k& 0:2721 00680
18 0:8170 0:2042
26 08000 02000
15 04045 0-1011
17 04502 0:1126
29 07583 0:1896
15 05018 0-1254
161 0-%818 01468

investigating all SAR reports, and would
submit a SAR repoit if the veterinarian did
not, thus avoiding industy fileering,
While it is only possible to estimate real
incidence rates for SARs, not actual inci-
dences, in this review, the assumption is
made that the UK yellow form pharma-
covigilance system has lessened under-
reporting and industry filteding, resulting
in 10 per cent of actual adverse experiences

being reported.

Between January 1991 and Qcrober 1999,
161 SARs to Cartrophen Vet {the numera-
tot) telating to 159 dogs and two cats, were
reported in the UK this represented an
observed incidence based on individual
doses of 0-0145 per cent (the denominator
for this calculation is derived from sales in
this region during this period) and an
observed incidence based on number of
courses of 0-0582 per cent (the denomina-
tor for this calculadon assumes four indi-
vidual doses per course as per the label
tecommendations), Assuming that the UK
yellow form pharmacovigilance system has
ameliorated the issues of underreporting
and filtering to sorne degree, resuliing in
up to 10 per cent of actual adverse experi-
ences being reported, then the estimated
real incidence of SARs to Cartrophen Vet
is calculaced as 0145 per cent on an indi-
vidual dose basis. It is noteworthy that a
higher number of reports compared 1w
Cartrophen Vet sold was observed while
the producr was gaining use, Table 1 sum-
matises the number of SAR accessions per
year following the launch of Cartrophen
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Tabie 2. Dog breeds reported in SARs
to Cartrophen Vet in the UK, January
1991 to Uctoher 1999 (n=15%)

btai
154

Labrador retriaver 164 1
Gerran shepherd dog 32 2
Unspecified 11:9 N/A
Crossbread od N
Golden rettever 6h 4
Rottweller g3 11
Spenlel 34 8
Barder tollie 25 N
Boxer 25 9
Burnase mountair deg 18 N/L
Collle 18 N/
Great dane 1-9  N/L
Yoriahire terder 15 10
Cocker spaniel 18 8
Old Erglish sheapdog 1.3 N
Dechshund 13 N
Debarmann 13 15
English setter -3 N/
West Highland white terier 1-3 3
Bulldog o5 N/
Bull mastiff 0B N
Cavaller Hing Cherles

speniel o6 T
Corgi 06 N
Germen polnter 068 N
Gordon setter 6  NA
Grayhound 08 N
Irish wolthound o8 N/
Jack Russell terrier 06 NA
Lauchlen 06 N/
Minlature dachshund 06 N/
Poodle . 06 N/
Red and white setter 08 NL
Rhodeslan ridgeback 06 NA
Samoyed 08 N/
Staffordshira bull tarier 06 8
Terrier 06 N/
Welmaranar 06 18

*Data supplind by The Kennel Clelb, London
N/A Not apphicatis, NA, Nt Hated

Vet, in 1991 through to 1999, and the
observed incidences of SARs based on the
numbes of courses and the number of indi-
vidual doses,

A wide range of conditions were
desctibed in the 159 SARs invelving dogs,
affecring many different breeds, ages and
both sexes. Of the two SARs involving
cats, one was a three-year-old male
neutered Petsian, while the age, sex and
breed of the other was unspecified, Table 2
sumnmatises the 37 dog breeds identified,
with the most commonly reported
being l.abrador rerrievers (16.4 per cent),
German shepherd dogs {13-2 per cent) and
crossbreeds (9.4 per cent). Also in Table 2
is data showing the ranking of bieeds in
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Table 3. Adverse effects repartad in SARs to Cartrophen
Vet in the UK, January 1991 to Qctober 1999 (n=161}

Vomiting 62
Deaath 20
Dlarrhoea 29
Heemorrhage a7
Collapse 23
Resplratory 20
Cordlovascular 14
QGedama 13
Central nervous system 12
Pytexia 12
Hasmatologleal 8
Cutaneous 8
Genjtourinary 7
Injection site reaction 8
Hepatic 3
Skeletal 3
Dewlar 2
Lameness 2

terms of their registrations from 1 to 20 in
1999 (data supplied by The Kennel Club).
Breeds were unspecified in 11.9 per cent of
SARs involving dogs. It can be seen that
che representation of breeds in the SARs
is probably similar to their respective pro-
portions in the UK population over the
January 1991 to October 1999 period,
rather than reflecting any clear breed
association,

The age of the dog was unspecified in
32 AR, In the remaining 127 SARs, the
age distribution was as follows: 46 dogs
{35:9 per cent) were %1 10 120 years: 33
{25-8 per cent) wete 61 to 9.0 years; 21
{16-4 per cent) were 3.1 to 6.0 years; 19
(15.6 per cent} were 0 to 3-0 years; and
eight (6:3 per cent) were 12.1 1o 15:¢
yeats. In total, 108 of the 127 SARs where
age was reported (84-4 per cent) involved
dops aged 31 years or older. This predom-
inance of mature dogs in the pharmaco-
vigilance data is not surprising given that
QA has been estimated to affect as much as
20 per cent of the dog population over one
year of age (Pfizer Animal Health, unpub-
lished proprierary marker research data).
The sex of the dog was unspecified in 42
SARs, In the remaining 117 SARs, 59
(504 per cent) were males and 58 (496
per cent) ware females, Assuming there was
nio bias with respect to the sex among these
dogs where it was not specified, no sex
agsociation was apparent,

The natute of the wide range of condi-
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tions described in the 161 SARs reported
for Cartrophen Vet is desailed in Table 3. A
general change in demeanour (including
‘off colour’, listfessness, lethargy, anorexia,
and reduced or increased activity) was
the most common adverse effect reported
and was noted in 42.2 per cent of SARs.
Emesis was the other major effect nosed,
accounting for 38:5 per cent of the SARs
including both reports involving cats.

Ofthe 161 SARs reported, the relation-
ship to administration of Cartrophen Vee
was considered as follows: 28 probable,
including one car being treated for chronic
cystitis; 54 possible; eight unclassified; and
71 untikely to be related, ineluding che
other cat being treated for feline urological
syndrome and urethral blockage which
died of renal failure. SARs considered to be
probably related included those animals
that presented with vomiring very shordy
{ie, within five to 15 minutes) following
administration of Cartrophen Ver (35-3
per cent of all reports recording vomiring}
and with a general change in demeanour
for up 1o one to two days, typified by
lethargy and/or mild depression andfor
mild inappetence (147 per cent of all
reports recording a change in demeanour).
Such cases recovered quickly, usually with
na supportive treatment,

The signs observed in the SARs consid-
eted probably related included vomiting
(22 repors) and general change in
demeanour {10 reports), while other gen-

eralised signs were described in another 16
reports. The signs observed in the SARs
considered possibly related included vom-
iting {23 reports), general change in
demeancur (29 reports), death {12
repotts), diarthoea {12 reports) and haem-
orthage (12 reports), while other gener-
alised signs were described in another 39
reporis, The type of general demeanour
chanpes reported in SARs considered
probably and possibly related were as fal-
lows: anorexiafinappetence {10 reports},
depression (11 reports) and lethargy (19
reports), while other generalised signs were
described in 17 reports, Of the 161 SARs
reported, 71 were considered unlikely to
be refated to the administration of Cartro-
phen Ve, as the presenting signs did not
relate to the known pharmacology or roxi-
city of the drug, and were rypical of not-
mally occurring clinical conditions. Eight
of the 161 cases were unclassified, as the
clinical signs reported in the SARs were
inconclusive as to their relationship with
Cartrophen Ver.

Twenty-nine deaths were recorded,
including seven cases of euthanasia. No
deaths were considered probably related to
Cartrophen Vet, while 41.4 per cent were
considered possibly related, 41-4 per cent
were considered unlikely to be telated
and 172 per cent were undclassified. Fifreen
of the 29 deaths were investigated
by postmortem examination and signifi-
cant underlying pathologics unrelated to
Cartrophen Ver were confirmed in each
case and considered to be the cause of fatal-
ity. Twwelve cases where death was recorded,
including five cases of euthanasia, were
classified as possibly related, However, not
all of the 12 cases could be investigated
by postmortem examination, Confirmed
postmortem diagnoses in possibly related
cases included bleeding hacmangio-
sarcoma (one), bleeding hepatic peliosis/
telangiectasis (one}, renal amyloidosis and
hepatic peliosis {one), osteosarcoma {one),
undefined liver tumour (one), nodular
hyperplasia and facty change of the liver
{one), mammary and adrenal neoplasia
{one}, bleeding liver and splenic ncoplasia
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Table 4. General signs noted in SARs involviag death
witere the cause of death could not he established,
{he number of cases involved and the relationship to

Cartrophen Vet

Abdominal paln
Abnormal oral mucosa
Anpemta

Anorexia

Cold gars and ilps
Coltapse

Dlarrhooa

Disd in sleap
Dyapnoea
Haomuorrhage ]
Heart fallure

Jaundice 1
Lethargy

Liver dysfunction
Lymphadenomegaly
Melaena

Qedema

Paln

Pyrexla

Qulstness
Resplratory difficiity
Sefzures

Shock

Stiffness 1
Bwollen logs

Tachycardia

Tachypnoea 1
Yomiting

Weakmess L

T

P
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Table 5, The site of bleeding in SARS where haemerrhage
was reported, the number of cases invelved and the

relationship to Cartrophen Vet

1 4
2
&
1
1 1
i
L
i
1
1 1
1 1 1

A = Probatie, B = Possible, G = Unclassitied, N = Linifaly to be related {Veterdnary

B o el
el Gastrointestinal
1 Thanraclo cavity
2 2 Abdominal cavity
1 1 Pericardium
. Musculoskeletal
i . Epjsclara
4 b3 Ratina
2 3 Subcutis
1 Oral labla
1 1 Nagal cavity
1 2 Genttourdniry
1
12 Medicines Directorate 1995)
1
1
1 1
i
1
1
2 2
i 2
1
1
i
1 1
1 .
1 2

A = Probabla, 8 = Posalals, © = Unclaasilier, N = Unfkely to ba related (vatarnary

edicines Directoraty 2996}

(one), and adenacarcinoma of mammary
gland and secondary mammary carcinoma
(one). Confirmed postmortem diagnoses
in cases classified as unlikely to be related
included gastric difatation/torsion (one),
acure hepatic circhosis/ necrosis (one), renal
tubular necrosts (one), brain tumour (one},
multifocal liquefactive necrotising stearitis
and hepavocellulat carcinorna {one), and

haemorthagic diarthoes and septicaemia

{one), Table 4 details the general signs
noted in cases where the cause of death
could not be eseablished.

Haemorrhage was recorded in 27 of the
SARs and the site of bleeding and the asso-
ciation wich Cartrophen Ver is sum-
marised in Table 5. The 15 cases of
bleeding into the gastrointestinal tract and
their relationship to Carrrophen Vet (in
patentheses) were as follows: haemorrhagic
diarthoea {one probable, three possible,
one unclassified and five unlikely o be
related); melaena (four unlikely o be
related); and haematemesis {one possible
and one unlikely to be related}. In four
of the 27 $ARs where haemorrhage was

recotded, there was concurrent use of
NSAID cthetapy (meloxicam, flunixin
meglumine, tolfenamic acid, cinchophen/
prednisolone} and in one case there was
concurrent use of steroids (methylpred-
nisolone acetate). In eight of the 27 SARs,
bleeding was associared with malignancies,
which included haemangiosarcoma (one),
unspecified splenic tumour (one), unspec-
ified multiple hepatic tumours and single
splenic tumour (one), mammary and
adrenal neoplasia {one), mammary adenc-
carcinoma {one), suspected prostatic
malignancy (one), unspecified multiple
hepatic tumours (one) and hepatic peliosis
and telangiectasis {one}, The administra-
tion of Cartrophen Vet was possibly con-
eributory 10 a bleeding episode in seven of
the eight SARs where malignancy was
reported. However, in two cases the animal
involved had tecendy received treatment
with NSA{Ds, which have heen recognised
to negatively affect haemostasis (lsaacs
1996, Mathews 2000), One report where
bleeding was described, involved a dog
suffering from gastric dilatation and
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| volvulus syndrome, Another report of

haemotthagic diarthoea occurred in an
animal where no other medical and-
inflammatory treatments were noted in the
immediate of recent history; however, the
animal had seceived Cartrophen Vet on
ptevious occasions with no ill effect.

Use of the NSAID carprofen (Rimadyl,
Phizer; Zenecarp, C-Ver) was reported in
18 SARs and its use was concurrent with
Cartrophen Vet administration in six
SARs. In particular, the following signs
were hoted: anorexia, dullness, lethargy,
collapse, vomiting, hacmorrhagic and
non-haemorthagic diarthoea, haemor-
thage, anaemia, pyrexia, skin disorders
including rash, pain, vedema, swelling and
death, The six SARs in which there was
concurrent use of carprofen were classified
as probably related 1o carprofen, while the
involvement of carprofen could not be
excluded in a further six of the 18 SARs
where it was repotted.

There was no evidence of spontaneous
haemorrhage (local or systemic) atrribue-
able 1w Cartrophen Vet such as that
abserved with heparin in the pharmaco-
vigilance data reviewed.

ﬁﬁﬁﬂ %
A wide range of adverse effects was
reported in the 161 unsoliciced SARs that
comprised the pharmacovigilance data for
Cartrophen Vet in the UK covering the
sales period January 1991 wo Qctober
1999. Assuming that the UK pharma-
covigilance system receives reports of 10
per cent of actual adverse reactions, then
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the estimated real incidence of SARs to
Cartrophen Vet is 0-145 per cent on an
individual dose basis. Of the 161 reports,
28 were probably related, 54 were possibly
related, 71 were unlikely to be related and
¢ight were unclassified. An estimated real
incidence of SARs probably and possibly
associated with Cartrophen Vet is 0:074
per cent on an individual dose basis.

No breed, age or sex association was
apparent in the reports. Only vomiting
oceutring soon after treaement or general
demeanour changes such as quietness,
lethazgy and inappetence for one or two
days after an injection were considered
be related to administration of the
product. Lethargy was the major change
reported in the probably and possibly
related SARs, followed by depression
and anorexia or inappetence. The
bleeding episodes reported were often
associated with significant underlying
pachologies and/or recent use of anti-
inflammatory medications. Indeed, the
concurrent use of NSAIDs or corticos-
teroids in 14.3 per cent of the SARs may
have conttibuted to some of the adverse
side effects reported.

The NSAID carprofen was reported in
18 SARs and its use was concurrent with
Cartrophen Ver administration in six
SARs. The following signs were conspicu-
ous: anorexia, dullness, lethargy, coflapse,
vomiting, haemorrhagic and non-haemor-
thagic diarthaea, haemorrhage, anaemia,
pyrexia, skin disorders Including rash,
pain, oedema, swelling and death, Ir is
noteworthy that SARs reported for carpro-
fen during clinical use in the USA
comprise: gastrointestinal  distarbances
(including vomiting, diarrhoea, anorexiz,
inappetence, gastrointestinal bleeding);
hepatopathy and hepatic dysfunction
(including inappetence, vomiring, acute
hepatic roxicity, hypoalbuminaemia - one-
quarter of heparic carprofen SARs were in
Labrador serrievers); haemarological dis-
rurhances (epistaxis, blood loss anaemia,
immune-mediated hacmelytic anaemia,
immune-mediated  thrombocytopenia);
urinary system abnormalities (including
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polyuria, polydipsia, wrinary incondi-
nence); Immunological conditions or
hypersensitivity (facial swelling, hives,
erythema};  meurological  disturbances
(including vestibular signs, paresis, ataxia,
scizures, disorientation); behavioural dis-
urbances (including hyperactivity, aggres-
sion, depression, lethargy); dermatological
signs {including pruritus, increased shed-
ding, ventral ecchymosis); and death
(Anon 2003), Given the adverse effects w
carprofen teported during linical use in
the USA, the involvement of carprofen
could not be excluded in 12 of the 18
Carrrophen Vet SARs whete carprofen was
recorded.

It is acknowledged thar the under
reposting of SARs is a complication of pas-
sive pharmacovigilance reporting systems
such as that which operates in the UK and
that the data accumulated from such a sys-
tem is biased. However, if such limitation
is duly recognised, it is apparent that the
overall number of reported SARs to
Cartrophen Vet is relatively small given the
wide usage of the product over a broad
demographic range of the population.
In compatison wich the known adverse
effects on the gastrointestinal tract, kidney
and liver produced by conventional
NSAID treatments (Palmoski and Brandt
1980, Innes 1995, Isaacs 1996, Vaughan-
Scorr and Taylor 1997, Hulse 1998,
MeLaughlin 2000, Mathews 2000), the
teporrs for MaPPS ate comparatively few
and mild. Moreoves, since chinical efficacy
in the treatment of OA with Cartrophen
Vet {s between 70 and 80 per cent (Hay
1992, Tumer 1992, Hallikainen 1994,
Bouck and others 1995, Read and athers
1996, Smith and others 2001), the risk/
benefit ratio is vety high.

Significantly, however, only one of the
SARs classified as probably related and 14
of the SARs classified as possibly related
could be linked to known hacmatological
or lipolytic activities of this drug (Ghosh
1999) — minor unspecified haematological
changes (one), anaemia, thrombocytope-
nia and haemorchage (one), anaemia and
haemorrhage (one) and haemorrhage (11).

It is noteworrhy that malignancics were
present in seven of the 14 possibly related
cases where bleeding and/or haemarologi-
cal dysfunction was recorded.

Amaong the wide range of animals of
differing ages, breeds and sex reported,
there was no evidence of cither local or sys-
temic spontaneous haemorrhage that was
arcributable to Carcrophen Vet. While
NaPPS$ is a member of the heparinoid fam-
fly of drugs, it lacks the haematological
potential of heparin (Ghosh 1999). There-
fore, should evidence of bleeding occur
during a course of Carrrophen Vet treat-
ment, the course should be stopped and an
investigation initiated immediately to
determine the cause of the bleeding, as the
blesding episodes reviewed in the pharmaco-
vigilance dara were often assoclated with
significant underlying pathologies (Tables .
3,4 and 5},

The fact that no spontaneous focal or
systemic  haemorrhage actributable to
Carrrophen Vet was observed is supported
by laboratory findings on the effect of the
drug on seven clotting parameters assessed
in the dog under controlied condirions at
doses of 3, 15 and 30 mg NaPPS/kg {data
on file, Biopharm Australia Pty). A dose-
related increase in thrombin time (TT)
and activared partial thromboplastin time
(APTT) was observed at the recom-
mended dose of 3 mg/kg, was most pro-
nounced two hours after administration
and disappeared with time. A slighely
increased APTT and TT were noted in the
high-dose groups 24 hours after adminis-
tration, It is noteworthy that the remain-
ing clowing parameters were 1ot
tnfluenced by the test substance and were
within normal ranges. Substance-celated
local incolerance reactions such as
haematoma and evidence of systemic
bleeding (eg, ecchymosis or gastrointesti-
nal bleeding) were not observed ac any
dose.

The vomiting and mild depression
observed in some dogs following Cartro-
phen Vet administradon could be the
canine equivalent of the hypersensitivity to
NaPPS occasionally described as migraine
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or headache In human patients
(Arthropharm, unpublished data). This
reaction to NaPPS may be explained by
secent research findings thac have shown
that cereain polysulphated polysaccharides
can act like negatively charged surfaces,
thereby contributing to the initiation of
the contacr system.

Plasma kallikrein Is a product of the
contact activation pathway when pre-
kallikrein and factor XI1 (Hageman factor)
become activated in the presence of
kininogen by tissue injury or contact by
a negatively charged substrate. Kinins,
produced by activation of kininogen, ate
known to increase capillaty permeabilicy,
produce oedema and pain and contract or
relax various smooth muscles {Douglas
1980). In experiments described by
Brurnee and others {1997), it was shown
that soluble fractions of mast celf derived
heparins of molecular weights within the
range of 17,000 to 69,000 Da were potent
initiarors of contact activation. Moreover,
synthetic polysulphated polysaccharides,
such as dextran sulpharte, were also found
to reproduce this physiological response
and several earlier studies had shown that
the potency of activation by these polyan-
ions was dependent on the number and
position of sulphate ester groups on the
individual polysaccharide rings (Hojima
and others 1984, Silverberg and Dichl
1987a,b}.

Although the average molecular weight
of NaPPS of 5700 Da {Ghosh 1999)
is below the threshhold suggested by
Brunnee and colleagues (1997) o trigger
the contact reaction, the drug is neverthe-
less a polydispersed polymer and higher
molecular NaPPS species are present,
albeir in smalf amounts, in the Cartrophen
Ver preparation manufactuted by Bio-
pharm Australia, Significandy, the propor-
tion of these higher molecular weight
polysulphated species in  commerclal
NaPPS preparations from other sources
is even greater than in Cartrophen Vet
(Degenharde and others 2001). These
higher molecular weight NaPPS$ fractions
would, by steuctural analogy with the mast
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cell heparins (Brunnee and others 1997)
and dextran sulphates (Hojima and others
1984, Silverberg and Diehl 19873,b), be
expected to participate in the contact acti-
vation reaction and mediate the release of
kinins into plasma.

Alternatively, or in addition to the sug-
gested direct interaction of NaPP$ in the
contact reacdon Is the possibility char,
because of the high charge density of chis
aniohic polymer, it displaces some of the
heparin proteoglycans from their endoge-
nous binding sites on plasma proteins
and/or mast cell granules. On the basis of
this hypothesis, it could be predicted that,
in hypetsensitive dogs, modest tissue
injury as might be produced by the process
of subcutancous injection, in combination
with the perfusion of the damaged site by
the small proportion of high molecular
weight fractions in the polydispersed
NaPPS or endogenous hepatins, could
iniriate the contact activation pathway
and the release of kallikeein, While this
explanation remains speculative at this
stage, it is significant that in four of the
SAR reporis it was noted that subcuta-
neous cedema in the facial area following
administration of Cartrophen Vet could
be ameliorated by treacment with antihist-
amines, suggesting that mast cell degranu-
lation and histamine release may have
oceurred.

The 29 deaths reported were not con-
sideted to be related to Carrrophen Vet
administration or its ability to mediate
contact activation, Fifteen of the 29 deaths
were investigated by postmortem examina-
tion and significant underlying pathelogics
were confirmed in each case that were
unrelated to the therapy and explained
the farality, There is no evidence of cluster-
ing, either in the confirmed diagnoses or
in the general signs, in cases where the
cause of death could not be established
(Thble 4). It is considered thart the deaths
tepresent chance findings. Furthermore,
there was no evidence of any disease condi-
tion (eg, kidney, hearr or liver failure),
being exacerbated by Cartrophen Vet
treatment.
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Gonclusions

It is acknowledged that an underreporting of
SARSs has occurred and thax the pharmaco-
vigilance data accumulated for Cartrophen
Vet is biased. However, it can be concluded
fiom this review of available data that the
low frequency of reported SARs ro NaPPS
demonstrates that Carerophen Vet treat-
ment is associated with a low incidence of
mild, quickly reversible side effects.
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