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ABSTRACT

All recognized cases (n = 55) of
immune-mediated hemolytic anemia
and immune-mediated thrombocy-
topenia in dogs presented to the West-
ern College of Veterinary Medicine
from 1969 through 1983 were
reviewed. Specific areas of concern
were: association with other condi-
tions, therapeutic response, prognosis,
relapse rate and final outcome. Of
these 55 cases, 19 were immune-
mediated hemolytic anemia, 26 were
immune-mediated thrombocytopenia
and 10 were both immune-mediated
hemolytic anemia and thrombocy-
topenia. Females were slightly over-
represented and the mean age was
6.4 years. Therapy consisted of
various combinations of immuno-
suppressive drugs and in some cases,
whole blood transfusion and splenec-
tomy. No firm conclusions could be
made regarding therapeutic efficacy,
as a result of variation in treatment
protocol and the occasional unavaila-
bility of follow-up data. Well over half
of all cases were diagnosed as idio-
pathic. Precipitating factors or dis-
eases most frequently implicated in
secondary immune-mediated throm-
bocytopenia or hemolytic anemia
were: recent vaccination, drug ther-
apy, obstetrical complications, stress,
recent viral infection and neoplasia.
Twice as many cases of immune-
mediated hemolytic anemia were seen
in the cooler months (October to
March), although this could not be
related to antibody class or thermal
reactivity. Immune-mediated throm-
bocytopenia both as a single disease
and combined with immune-mediated
hemolytic anemia had no seasonal

incidence. History, clinical findings
and hematological and clinical chem-
istry findings were consistent with data
previously reported, with the excep-
tion of icterus, which appeared to be of
higher incidence than most reports,
being present in almost 50% of
immune-mediated hemolytic anemia
cases. Just over half of all dogs sur-
vived, although the survival rate was
highest for immune-mediated hemo-
lytic anemia, followed closely by
immune-mediated thrombocytopenia
and lowest for the combined disease.
Immune-mediated thrombocytopenia
most frequently ran a relapsing course
requiring long-term or intermittent
therapy.

Key words: Immune-mediated hemo-
lytic anemia, immune-mediated
thrombocytopenia, dogs, retrospec-
tive study.

R t S U M t
Anemie hemolytique et thrombocyto-
penie auto-immunes, chez le chien
Cet article rapporte une etude retro-
spective des 55 cas d'anemie hemoly-
tique et de thrombocytopenie auto-
immunes, diagnostiques chez des
chiens presentes au College de Mede-
cine veterinaire de l'Ouest, de 1969 a
1973. Les parametres suivants retin-
rent particulierement l'attention des
auteurs: l'association a d'autres con-
ditions, la reponse therapeutique, le
pronostic, le taux de rechute et l'issue
finale. Des 55 cas precites, 19 corres-
pondaient 'a de l'anemie hemolytique
auto-immune; 26, a de la thrombocyto-
penie auto-immune et dix, a la
presence simultanee de ces deux condi-

tions. L'age moyen des sujets impli-
ques dans cette etude se situait 'a 6,4
ans; les femelles etaient un peu plus
nombreuses que les males. La therapie
consistait en diverses combinaisons de
medicaments immunosuppresseurs et,
dans certains cas, elle impliquait la
transfusion de sang entier et la splenec-
tomie. 11 s'avera impossible de tirer des
conclusions definies concernant l'effi-
cacite therapeutique, a cause des varia-
tions du protocole de traitement et du
manque de donnees relatives au suivi
de certains patients. On diagnostiqua
comme idiopathiques, plus de la
moitie des cas. Les facteurs ou les mala-
dies qui contribuerent le plus souvent a
l'eclosion de l'anemie hemolytique ou
de la thrombocytopenie auto-immunes
secondaires incluaient: une vaccina-
tion recente, une therapie medicamen-
teuse, des complications obstetricales,
un stress, une infection virale recente
ou un neoplasme. Deux fois plus de
cas d'anemie hemolytique auto-
immune survinrent d'octobre 'a mars,
en depit de l'impossibilite de relier
cette constatation a la classe d'anti-
corps ou a la reactivite thermique. La
thrombocytopenie auto-immune,
seule ou associee 'a l'anemie hemoly-
tique auto-immune, ne presenta pas
d'incidence saisonniere. L'anamnese,
les observations cliniques, hematolo-
giques et biochimiques s'avererent
compatibles avec les donnees deja
rapportees, a l'exception de l'ictere qui
sembla plus frequent que dans la plu-
part des rapports anterieurs, puisqu'il
accompagnait au dela de 50% des cas
d'anemie hemolytique auto-immune.
Un peu plus de 50% des chiens sur-
vecurent; le taux de survie le plus eleve
se recontra dans les cas d'anemie
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hemolytique auto-immune; celui des
cas de thrombocytopenie auto-
immune le suivait de pres. On enregis-
tra cependant le plus faible taux de
survie, dans les cas oiu les deux condi-
tions precitees sevissaient simulta-
nement. La thrombocytopenie auto-
immune presenta tres souvent des
rechutes qui exigerent une therapie a
long terme ou intermittente.

Mots cles: anemie hemolytique auto-
immune, thrombocytopenie auto-
immune, chiens, etude retrospective.

I N T R O D U C T IO N

Immune-mediated hemolytic anemia
(IHA) and immune-mediated thrombo-
cytopenia (ITP) are diseases of Type II
immunological injury. These result
from the binding of IgG or IgM anti-
bodies to antigenic determinants on the
surface of the erythrocyte or platelet.
Complement (C) may participate in the
reaction (1,2). The affected blood cells
are thus destroyed by intravascular
lysis or phagocytosis by the monocyte-
macrophage system (2,3,4,5,6,7,8).
Immune-mediated hemolytic anemia
and ITP are classified as either secon-
dary or idiopathic according to the
presence or absence of underlying dis-
ease. In dogs, 60 to 70% of cases have
been classified as idiopathic (3,6).
Immune-mediated thrombocyto-

penia is less well studied or understood
but shares many features with IHA.
The anti-platelet antibody is of the IgG
class although the pathogenic mecha-
nism responsible for initiating and
perpetuating ITP is still controversial.
Because plasmapheresis causes remis-
sion in some patients, immune com-
plexes of platelet fragments plus anti-
platelet antibody attached to platelets
may play a role in the pathogenesis of
the disease, in addition to monocyte-
macrophage phagocytosis and intra-
vascular lysis (9,10).
The diagnosis of IHA is made based

on history, physical findings, routine
hematological findings, and the direct
antiglobulin (Coombs') test. The diag-
nosis of ITP is made based on exclu-
sion of other causes of thrombocy-
topenia until a sensitive assay to
quantitate platelet-associated IgG
(PAIgG) is available.
Therapy for both disorders consists

mainly of corticosteroids, a variety of
chemotherapeutic agents, and at
times, splenectomy and blood transfu-
sion. Despite the benefit obtained by
many patients from vigorous treat-
ment, some do not respond and some
suffer frequent, occasionally fatal
relapses. It would be desirable to know
whether or not the available diagnostic
techniques provide insight into the
ultimate outcome of the disorder, par-
ticularly the results that can be
expected from various types of ther-
apy. Thus, the records of dogs with
IHA and/or ITP seen at the Western
College of Veterinary Medicine
(WCVM) from 1969 through 1983
were studied and the findings are pre-
sented herein.

MATERIALS AND METHODS

Pertinent information from the
records of the 55 affected animals was
summarized to a standard format. If
not available in the patient record,
information on survival, relapse and
therapeutic response was gained,
where possible, through telephone
communication.
The criteria

were:
for diagnosing IHA

1. anemia
2. regenerative response

to the anemia
3. spherocytes

one of ,4. positive direct anti-
globulin test

5. autoagglutination
6. exclusion of other

causes of anemia
The criteria for diagnosing ITP

were:
1. thrombocytopenia
2. no leukopenia
3. exclusion of other

causes of thrombocy-
topenia

Response to therapy was defined as
a packed cell volume (PCV) of> 0.30
L/ L for IHA and a platelet count of
> 100 x 109/L for ITP. The presence
of icterus was based either on physical
examination or visual assessment of
the plasma. Splenomegaly or hepa-
tomegaly was a clinical or radio-
graphic finding. Lymphadenopathy
was a clinical interpretation. Total red
blood cell (RBC) count, total white
blood cell (WBC) count, hemoglobin

concentration, PCV and RBC indices
were determined with an electronic cell
counter (Coulter Model S, Coulter
Electronics Inc., Hialeah, Florida).
Leukocyte differential counts, RBC
morphological features, reticulocyte
counts and platelet counts were evalu-
ated using standard techniques (11).
The direct antiglobulin test was per-

formed during the period of 1969 to
1976 by adding a washed RBC suspen-
sion from the affected dog to rabbit
anti-canine globulin serum (Supplied
by the Sylvana Co. Inc., Millburn,
New Jersey), incubating for 30 min-
utes at 37°C and examining grossly
and microscopically for agglutination.
From 1976 to 1977, a washed RBC
suspension from the patient was added
to each of anti-canine IgG, anti-canine
1gM and anti-canine complement (C3),
and examined grossly and microscopi-
cally after 30 minutes at 370C for
agglutination. The specific antisera
(Supplied by Dr. R.E.W. Halliwell,
University of Florida, Gainesville,
Florida) were previously adsorbed
with washed canine RBC and tested
for specificity by immunoelectro-
phoresis. In 1978, the test was done as
described but at 240 C and 40 C in addi-
tion to 37°C. From 1978 to 1983, the
test was performed using rabbit anti-
dog IgG, goat anti-dog IgM and rabbit
anti-dog C3 (Supplied by Cappel Labs,
West Chester, Pennsylvania) in serial
dilution at 37°C, 24°C and 4°C.

Hematological values were recorded
on day I (the day of admission) and
when a low point for PCV and platelet
count were reached. Survival referred
to surviving the immune-mediated
disease although death *may have
occurred from unrelated disease. Non-
survival referred to death or euthana-
sia due to the immune-mediated dis-
ease or a related disease.

RESULTS

Clinical Features
Females were over-represented in

the groups with IHA alone and ITP
alone (Table 1). Males were over-
represented in the group with both
IHA and ITP. In the same time period,
51% of all dogs presented to the
WCVM were female. The age range
and mean were similar in all three
groups, with a peak in the middle
years. There was no breed or size pre-
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TABLE I
CANINE IMMUNE-MEDIATED H EMATOLOGICAL DISEASE:

CLINICAL FEATURES

IHA IHAand ITP ITP
Category (n = 19) (n = 10) (n = 26)

Female 13 3 17
Male 6 7 9
Age Range (years) 1-12 2-11 1-11
Mean Age (years) 6.6 6.8 5.9
Diagnosed Oct.-Mar. 13 5 13
Diagnosed Apr.-Sept. 6 5 13

TABLE 11
CONDITIONS ASSOCIATED WITH CANINE IMMUNE-MEDIATED HEMATOLOGICAL DISEASE

IHA

Factor Number of Cases Specific Features

Recenta vaccination 2 1. Distempter, Hepatitis, Parvovirus
Parainfluenza, Rabies

2. Distemper, Hepatitis, Rabies
Recent drug therapy I Griseofulvin

Neoplasia I Mastocytoma

Recent stressful episode 3 1. Ovariohysterectomy
2. Seizure activity
3. Professional grooming

IHA and ITP

Recent vaccination I Distemper, Hepatitis

Recent viral infection I Parvoviral enteritis

Generalized illness 2 1. Vegetative valvular endocarditis
2. Systemic pyogranulomatous

inflammation
Neoplasia I Pheochromocytoma

Recent stressful episode I Ovariohysterectomy

ITP

Recent drug therapy 2 1. Sulfonamide
2. Sulfonamide and Penicillin G

Recent illness/infection 2 1. Upper respiratory inflammation
2. Hepatitis - Toxoplasmosis

suspected (not confirmed)
Obstetrical complications 2 Overdue whelping followed by

hemometra

Recent stressful episode 2 1. In boarding kennel
2. Ovariohysterectomy and

cystotomy for leiomyoma
Multi-systemic immune- I Systemic lupus erythematosus
mediated disease

aRecent refers to within two weeks prior to the onset of immune-mediated disease.

dilection. Cases in all three groups
were diagnosed with increased fre-
quency in the latter years of the study.
Over twice as many cases of IHA were
diagnosed initially in the cooler
months (October to March); the
numbers in the other two groups were
evenly distributed over the cooler and
warmer months.

Factors which may have contributed
to the initiation of immune-mediated
disease are listed in Table II. Seventy-
five percent ofIHA cases were classified
as primary or idiopathic, as were 73% of
cases of ITP and 60% of IHA with ITP.
The clinical signs noted by the pet
owners and findings reported on exami-
nation are listed in Tables III and IV.

Hematological Values (Table V)
All dogs with IHA were anemic on

presentation and in many the severity
increased over the following one to
four days. The reticulocyte count was
usually high, reaching a peak coinci-
dent with the nadir of PCV. Most dogs
had a leukocytosis, consisting of a neu-.
trophilia, elevated band response, and
monocytosis, which also peaked with
the nadir of PCV.

Most dogs with IHA and ITP were
anemic on presentation and their dis-
ease tended to worsen for a variable
period of time thereafter (1 to 30 days).
The reticulocyte count tended to be
highest on presentation and the plate-
let count often continued to drop for
up to 14 days. A neutrophilia with a
band response and monocytosis was
greatest when the PCV was lowest.

Fifty percent of patients with ITP
were not anemic on presentation
although the platelet count was at or
near its low point on admission. Many
dogs had a mild neutrophilia, monocy-
tosis, and left shift.

Direct Antiglobulin Test
The results of the direct antiglobulin

test are shown in Table VII.

Treatment and Response
Prednisone was the most commonly

used therapeutic agent for IHA, fol-
lowed by cyclophosphamide, dexa-
methasone, vincristine, and azathio-
prine. Three of the 19 dogs were given
whole blood transfusions. Of those
that were treated, 69% responded and
14% relapsed. Response time, to attain
a PCV of> 0.30 L/ L, ranged from 7 to
35 days with a mean of 19 days. Of the
three dogs that were given whole blood
transfusions in addition to corti-
costeroids, one had an immediate rise
in PCV with no subsequent drop; the
second had an immediate rise in PCV
followed by an equally rapid decline;
the third died within one day with no
further hematological studies. Patients
with IHA were treated for 0 to 78
weeks with a mean of 13.2 weeks.
There was an increased survival rate
after four weeks of treatment.

Prednisone was the most commonly
used drug for the group with both IHA
and ITP, followed by vincristine, cyclo-
phosphamide, azathioprine and dexa-
methasone. Four dogs were transfused
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TABLE III
CANINE IMMUNE-MEDIATED HEMATOLOGICAL DISEASE:

SIGNS NOTED BY OWNERS
(IN DECREASING ORDER OF FREQUENCY)

IHA

Anorexia
Lethargy
Weakness - Red-brown urine - Excessive water drinking
Diarrhea -Vomiting - Not drinking

IHA and ITP
Blood in feces
Lethargy - Anorexia
Weakness - Blood in urine
Not drinking -Bleeding from mouth/ nose - Stiffness

ITP
Anorexia -Bleeding from nose
Blood in feces
Bruises
Lethargy
Weakness
Bleeding from mouth/ vagina/eye
Stiffness - Blood in urine -Bleeding from ears - Diarrhea
Not drinking -Abdominal pain

TABLE IV
CANINE IMMUNE-MEDIATED HEMATOLOGICAL DISEASE:

FINDINGS ON PHYSICAL EXAMINATION
(IN DECREASING ORDER OF FREQUENCY)

IHA

Pale mucous membranes
Icterus
Hepatomegaly
Splenomegaly - Fever - Systolic heart murmur
Tachycardia
Dehydration - Back pain

IHA AND ITP
Pale mucous membranes
Intestinal bleeding (melena or frank blood in stool)
Icterus
Systolic heart murmur - Petechiae - Hepatomegaly
Weakness - Splenomegaly - Lymphadenopathy - Vaginal bleeding

- Hematuria
Hyphema - Epistaxis

ITP
Ecchymoses - Petechiae
Ocular hemorrhage (hemorrhage into iris, subconjunctiva, sclera,

retina or anterior chamber)
Intestinal hemorrhage (melena or frank blood in stool)
Systolic heart murmur
Splenomegaly
Pale mucous membranes
Shock - Abdominal Pain - Lymphadenopathy

and two were splenectomized. Of
those treated, 90% responded initially
but 75% of these subsequently re-
lapsed; half relapsed with only ITP
and half with both IHA and ITP.
Response time for a rise in PCV
ranged from 7 to 49 days with a mean
of 21 days; and for platelets the

response time, to attain a count of
> 100 x 109/ L, ranged from two to ten
days with a mean of seven days. Two
of the four transfused dogs had a ele-
vation in PCV with no subsequent
decline. One of the four had an imme-
diate rise in PCV which then dropped
for two days before increasing again.

The fourth dog returned to its original
low level for PCV by the second day
following the transfusion. The two
splenectomized dogs responded only
transiently and by the second post-
operative day had returned to their
presurgical platelet levels. Treatment
periods ranged from 0.3 to 104 weeks,
with a mean of 21.3 weeks. Survival
was optimal with two to four weeks of
treatment.

Prednisone was the most commonly
used drug for the group with ITP, fol-
lowed by vincristine, cyclophospha-
mide, azathioprine and dexametha-
sone. Five dogs were transfused and
two were splenectomized. Of those
treated, 79% responded initially and
41% of these later relapsed. The
response time, to reach a platelet count
of> 100 x 109/ L was 2 to 35 days with
a mean of eight days. Of the six dogs
given whole blood transfusions, one
improved, one showed little change,
three had an immediate rise in PCV
followed quickly by a decline and
death, and no record was available on
the sixth dog. No record of response
was available on the first splenecto-
mized dog, however, it did have a re-
currence of ITP. The second re-
sponded immediately, but returned to
a low level by seven days. Patients
were treated from 0 to 156 weeks with
a mean of 20.6 weeks. Survival was
lowest with < one week of treatment,
although long-term records were not
maintained on 20% of the cases.

Outcome
The outcome on those cases in

which records were available is pre-
sented in Table VII. Related diseases
contributing to the death of or deci-
sion to euthanize patients were dis-
seminated mastocytoma, dissemi-
nated intravascular coagulation,
vegetative valvular endocarditis, pyo-
granulomatous lymphadenitis/ hepa-
titis/glomerulonephritis, nonregenera-
tive anemia and hepatic necrosis. One
dog with ITP was later diagnosed as
having systemic lupus erythematosus
(SLE) and remains on treatment for
that disease. Two dogs developed a
severe nonregenerative anemia and
leukopenia coincident with institution
of therapy with azathioprine. Four
dogs developed a mild nonregenera-
tive anemia, one related to chronic
vegetative valvular endocarditis, one
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TABLE V
CANINE IMMUNE-MEDIATED HEMATOLOGICAL DISEASE:

H EMATOLOGICAL FINDINGS ON PRESENTATION

Parameter Normal Range IHA IHA and ITP ITP
Mean Range Mean Range Mean Range

PCV 0.37-0.55 0.21 0.11-0.33 0.23 0.08-0.40 0.33 0.15-0.48
(L/ L)
Reticulo- 0-1.5 9.4 1.5-24.9 11.0 4.0-26.8 NDa NDa
cytes (%)
WBC 6.0-17.1 25.2 8.6-44.1 24.3 8.7-43.7 16.3 6.7-33.7
(xI09/L)
Bands 0.0-0.3 2.113 0-7.880 1.966 0-6.874 1.004 0-6.808
(x109/L)
Platelets 200-900 OKb OKb 18.5 10.0-30.0 17.0 0.5-66.0
(x109/L)
aNot done
bWithin normal limits

TABLE VI
CANINE IMMUNE-MEDIATED HEMATOLOGICAL DISEASE:

DIRECT ANTIGLOBULIN TEST RESULTS

Direct Antiglobulin
Reaction IHA (n 19) IHA and ITP (n = 10) ITP (n 26)
Positive (pooled) 3 0 1
Negative 6 5 9
Not Done 2 1 14
IgG 4 0 1
IgM I 1 0
IgG, 1gM, C3 0 2 1
IgG, IgM I 0 0
IgM, C3 2 1 0

TABLE VII
CANINE IMMUNE-MEDIATED HEMATOLOGICAL DISEASE:

OUTCOME OF CASES ON WHICH RECORDS WERE AVAILABLE

Alive - on
Died or euthanized Died or euthanized treatment for Alive - not

due to this or due to unrelated this or re- on treat-
Category related disease % disease % lated disease % ment %

IHA 26 16 5 53
IHA and ITP 80 10 0 10
ITP 29 19 19 33

related to generalized mastocytoma
and the other two for undetermined
causes.

D I S C U S S I O N

In man, a much lower percentage of
cases of IHA and ITP are idiopathic
(25 to 30% compared with 60 to 75% in
dogs) (3,9). This reinforces the impor-
tance of thoroughly investigating
canine cases for an underlying cause
which may be of prognostic value.
The methodology for performing

the direct antiglobulin test has
changed over the years of study and
therefore, comments concerning

antibody class and thermal reactivity
would be based on relatively few
numbers. False negative results may
occur due to failure of testing at a
range of different temperatures and a
failure of testing in serial dilution to
avoid the problem of antiserum which
is either too strong or too weak. Simi-
larly, if steroid therapy were instituted
prior to testing or if the anemia were in
remission, the test result could be nega-
tive. False positive results can occur
following whole blood transfusion and
with incomplete adsorption of non-
specific antibodies from the anti-
globulin (3,4,12).

Recommendations for treatment

tend to reflect personal bias as no
aspect of the management of these
patients has been properly evaluated
in a well-designed clinical trial. The
use of corticosteroids to reduce the
degree of phagocytosis and antibody
production is reasonable and well
accepted. Also with ITP, petechiae
and purpura occasionally resolve on
corticosteroid therapy before there is a
rise in platelet count. A number of
hypotheses have been proposed to
explain this observation, including a
reduction in capillary fragility,
prednisone-induced amelioration of
the endothelial thinning that accom-
panies thrombocytopenia, and the
inhibition of endothelial synthesis of
the naturally occurring antiplatelet
agent, prostaglandin I2 (3,7,10). The
use of other immunosuppressive
agents is more controversial. Therapy
with cyclophosphamide or azathio-
prine has been reported to induce a
drug-dependent remission in a vari-
able number of human patients (7),
but the numbers have been too low to
allow conclusions concerning efficacy
of treatment. Careful monitoring is
essential when using these agents and
even then, side effects can occur (3,5,9,
10, 13). The Vinca alkaloids are often
used to treat patients with ITP because
of their effect of stimulating mega-
karyocytopoiesis and megakaryocyte
fragmentation rather than their
immunosuppressive properties; these
may cause an immediate rise in platelet
count and a reduction in the level of
PAIgG, but this response is usually
transient (10,14).

Similarly, the use of whole blood
transfusion is controversial and may
result in increased hemolysis and
antibody production and suppression
of the bone marrow response; how-
ever, in selected cases, it may be a life-
saving measure which lends more time
for response to other therapeutic
agents. Cross-matching is important,
although with IHA, one must be satis-
fied with the match of least reactivity
as a truly serocompatible donor is not
possible (3,4). In this study, 5 of the 13
patients receiving whole blood trans-
fusions improved. Retrospectively, it
is not possible to determine if the
transfusions aggravated the condi-
tions of the remaining patients, .or if
they were beyond recovery prior to
institution of therapy.
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Splenectomy, in cases of IHA, should
only be considered if the antibody is of
the lgG class and reactive at 370 C and if
more conservative forms of therapy
have first been employed (15). If comple-
ment is involved or if the antibody is of
the IgM class, phagocytosis occurs in
the liver, therefore, splenectomy would
be of little use (15). Similarly, for ITP, if
the response to steroid therapy is poor, it
is unlikely there would be a favourable
response to splenectomy (10). There is
an increased danger of septicemia in
splenectomized people (9) and this
along with Hemobartonellosis, is of
concern in canine patients (11). There
was only a transient response in the four
dogs splenectomized in this study.

It must be recognized that IHA and
ITP are serious diseases, the treatment
of which requires owner compliance,
thorough instruction and regular moni-
toring. Relapses occur, particularly
with ITP, which can be frustrating for
owners and clinicians. Because some
of these cases become chronic, there is
a tendency for follow-up records to be
incomplete. This information is of
importance if we are to learn more
about therapeutic protocol and prog-
nosis for these diseases. Also, the
longer the cases are followed, the
greater the possibility of determining
an underlying cause (15). Results from
this study indicate that IHA has the
best prognosis for complete recovery.
Patients with ITP most frequently
require long-term therapy. The major-
ity of patients with both IHA and ITP
do not survive the disease and most
commonly are found to have an under-

lying related problem. Although
various tests have been described and
some recent reports give promising
results (I , 16,17), a practical, sensitive,
well-proven means for diagnosing ITP
remains unavailable (10,15).

In conclusion, this study has
revealed the current limitations in
diagnosing and managing dogs with
IHA and/or ITP. It has also served to
reinforce the need for well-defined
prospective studies to properly evalu-
ate therapeutic protocols, the necessity
of maintaining good records and
follow-up data on affected patients
and the importance of developing a
good diagnostic test for ITP.

REFERENCES

1. PECZE K, PFLIEGLERG. DALMI L. KISS A, RAK K.

Detection of platelet-associated IgG in
chronic immune thrombocytopenic pur-
pura using antibody-coated polyacrylamide
beads. Blut 1984; 48: 291-295.

2. STOCKHAM SL, FORD RB. WEISS DJ. Canine
autoimmune hemolytic disease with a
delayed erythroid regeneration. J Am Anim
Hosp Assoc 1980; 16: 927-93 1.

3. DODDS wJ. Autoimmune hemolytic disease
and other causes of immune-mediated ane-
mia: An overview. J Am Anim Hosp Assoc
1977; 13: 437-441.

4. FORD RB. Immune-mediated hemolytic
anemia: A clinical review. Cal Vet 1980; 2:
13-16.

5. HARVEY JW. Canine hemolytic anemias. J
Am Vet Med Assoc 1980; 176: 970-974.

6. SCHRADER L, HURVITZ Al. Cold agglutinin
disease in a cat. J Am Vet Med Assoc 1983;
183: 121-122.

7. WERNER LL. Coombs' positive anemias in the
dog and cat. Compend Contin Educ 1980; 2:
96-101.

8. FRANK MM (Moderator). Pathophysiology
of immune hemolytic anemia. Ann Intern
Med 1977; 87: 210-222.

9. KARPATKIN s. Autoimmune thrombocy-
topenia purpura. Blood 1980; 56: 329-343.

10. KELTON JG, GIBBONS S. Autoimmune platelet
destruction: Idiopathic thrombocytopenic
purpura. Semin Thromb Hemost 1982; 8:
83-104.

11. SCHALM OW. JAIN NC, CARROLL EJ. Veterinary
hematology. Philadelphia: Lea & Febiger,
1975.

12. FELDMAN BF. Use of low ionic strength solu-
tion in combination with papain treated red
blood cells for the detection of canine ery-
throcyte autoantibodies. J Am Anim Hosp
Assoc 1982; 18: 653-658.

13. ALLGOOD JW, CHAPLIN H. Idiopathic
acquired autoimmune hemolytic anemia. A
review of forty-seven cases treated from
1955 through 1965. Am J Med 1967; 43:
254-273.

14. WILLIAMS DA. MAGGIO-PRICE L. Canine idio-
pathic thrombocytopenia: Clinical observa-
tions and long-term follow-up in 54 cases. J
Am Vet Med Assoc 1984; 185: 660-663.

15. DAMESHEK HL. ELLIS LD. Hematologic indi-
cations for splenectomy. In: Casey LC, ed.
The surgical clinics of North America. Phila-
delphia: WB Saunders, April, 1975.

16. KELTON JG. CARTER CJ, RODGER C. BEBENEK G.

GAULDIE J, SHERIDAN D, KASSAM YB. KEAN

WF, BUCHANAN WW, ROONEY PJ, BIANCHI F,

DENBURG J. The relationship among
platelet-associated IgG, platelet lifespan,
and reticuloendothelial cell function. Blood
1984; 63: 1434-1438.

17. CAMPBELL KL, WRIGHT GEORGE J, GREENE CE.

Application of the enzyme-linked immuno-
sorbent assay for the detection of platelet
antibodies in dogs. Am J Vet Res 1984; 45:
2561-2564.

RESEARCH GRANT APPLICATIONS INVITED

Applications are invited for grants in aid of research on animal diseases in
Canada. The deadline for receiving applications is November 30.

For further information and application forms contact:
The Secretary-Treasurer
Canadian Veterinary Research Trust Fund
339 Booth Street
Ottawa, Ontario Kl R 7K1

250


