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Canine Immune-Mediated Hemolytic Anemia
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Introduction

Immune-mediated hemolytic anemia is a im-
munohemolytic disorder in which the patient's red
blood cell are destryed. This type II immune reac-
tion, in which red cell destruction is antibody or
complement mediated, results from the binding of
IgG or IgM antibodies to antigenic determinants on
the surface of the erythrocyte with complement often
participating in this reaction.

Clinical signs of this disease in dogs are related to
anemia and red cell destruction. Anorexia, depres-
sion, emesis, fever, weakness, plae mucous mem-
branes, icterus, tachycardia and hyperpnea are often
seen in affected animals. This review provides a
di-

basic overview of the immunology, causes,
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agnosis and treatment of immune-mediated hemo-
lytic anemia.

Immunology

The autoantibodies most commonly involved in
canine immune-mediated hemolytic anemia are of
the IgG class and are often found in combination
with the third component complement (C) on the pa-
’. Autoantibodies of the IgM class
have also been reported, and may occur with IgG

12,2

tients red cells

and/ot C;. Antibodies may be temperature dependent
in attaching to red cell antigens and are classified as
warm acting if they attach at room temperature and
cold acting if their critical temperature is less than
37°C. Cold acting antibodies are most often of the
4.01,12,29

IgM class
Five immunological subtypes of antibodies cause
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RBC destruction found in immune-mediated hemo-
lytic anemia. Subtype I or saline-acting agglutinins
cause intravascular hemagglutination. This subtype
presents with a peracute onset and agglutination can
be observed immediately upon withdrawall of blood
into a syringe or when a drop is placed on a slide.
This frank slide agglutination eliminated the neces-
sity of performing the direct Coomb's test.

Subtype 1T are intravascular hemolysin antibodies
that fix complement in sufficient quantity to cause
massive intravascular hemolysis. They are usually of
the IgM class, but may be of the IgG class.

Subtype 1II is the most common antibody causing
immune mediated hemolytic anemia in the dog. This
antibody coats the red blood cell but it is in-
complete or insufficient to cause hemagglutination
or lysis. These red blood cells are the destroyed by
the mononuclear phagocytic system. The direct
Coomb's test is necessary to detect this antibody.

Subtype IV is composed of cold agglutinins that
are most active at temperatures lower than 37°C.
They are most commonly of the IgM class.

Subtype V is a cold-acting, non agglutinating im-
munoglobulin. These antibodies do not cause direct
agglutination, but lead to increased RBC destruction
at low temperatures.

All five of these subtypes occur in dogs but the
classification is not absolute since clinical presen-
tations tend to bridge the subtypes as the disease
progresses. Subtypes I and II develop peracutely. A-
cute cases that result in a 2 to 5 day course are of
the subtypes IT and III. Chronic cases with a course
Jonger than 5 days are of subtypes 11l to V and are
less severe and slower to respond.

Occurrence

Canine immune-mediated hemolytic anemia oc-
curs predominantly in females, usually young to
middle aged dogs™*”. There has been an increased
incidence reported in bitches with a history of repro-
ductive problems’, since increased estrogen re-
portedly increases the likelihood of IMHA forming.
There also has been a seasonal relationship to it in-
cidence with 40% of the cases being reported during

Korean J. Vet Clin Med, Vol. 13, No. 1, 1996

Table 1. Causes
hemolytic anemia

associated with immune mediated

A. Modification of red cell antigens
1. Drugs-phenothiazines, methylene blue, acetominophen,
topical benzocaine, propyl thiouracil, heparin,
cephalosporins, dipyrone, quinidine
2. Microorganisma
B. Cross reacting antibodies
1. Microorganisms
C. Failure of autoregulatory function of the immune system
1. Diseases of the lymphoreticular system
2. Depressed T suppresser (C,) function
D. Genetic predisposition causing failure of self tolerance
E. Proliferation of a primary or secondary clone
1. Primary clone-may be idiopathic or reflect decreased
autoregulation
2. Secondary clone-may be due to an underlying
neoplasm
F. Defective or ineffective erythropoesis-aberrant RBCs
with new antigenic determinants

6,10

May and June at one institution™.

Breeds with apparent predispositions include poo-
dles, cocker spaniels, irish setters and old english
sheep dogs™. In a study conducted by Jackson and
Kurth® other conditions associated with IMHA in-
clude recent vaccination, neoplasia, ovariohysterec-
tomy, seizure or professional groomings.

Causes

The onset of immune-mediated hemolytic anemia
is an alteration in the surface of red blood cells or
immunological control. These changes may be due
to any number of causes ranging from drug induced
changes on the RBC membrane to genetic predispo-
sition that causes failure of self tolerance™. Table 1
summarizes the more common causes associated
with immune mediated hemolytic anemia.

Clinical features

Patients with immune-mediated hemolytic anemia
often present with a history of anorexia, emesis,
depression, weakness, fever, red-brown urine, €x-
cessive water intake or not drinking, or abdominal
pain'. Patients with subtypes 1 and II tend to
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present with acute disease, while subtypes III, IV
and V have a more chronic history.

Findings commonly seen on physical exam in-
clude pale mucous membranes, iterus, hepa-
tosplenomegaly, fever, systolic heart murmur, ta-
chycardia, dehydration and back pain'. Petechia, ec-
chymosis and skin lesions (especially if IgM is in-

volved) may be seen** ™,

Diagnosis

Hemogram

There is usually moderate to severe anemia, mark-
ed reticulocytosis, spherocytosis, and some degree
of agglutination when red cells cool to room tem-
perature. A striking morphological feature on blood
film is extreme variation in RBC diameter, due to
the presence of spheres and polychromatophilic cells
with increased diameters’. On automated systems
the presence of agglutination may cause a false high
MCV and false low hematocrit values. Reticulocytes
(large polychromatic red blood cells) may be present
to varying degrees. Peripheral reticulocyte responses
take 4 to 5 days after acute loss of circulating RBCs
" If the onset is acute or peracute, the reticulocyte
response may not yet be evident®.

Spherocytosis is often seen in patients with im-
mune mediated hemolytic anemia. Spherocytes are
small, dense, uniform-sized RBCs that have lost the
characteristic central pallor of the normal biconcave
shape as the result of cell membrane damage. The
degree of spherocytosis depends on the modes of
destruction. In complement mediated hemolysis,
spherocytes may not be evident because RBCs may
be totally destroyed™™. IgG mediated diseases may
more commonly involve spherocytosis.

There is usually a leukocytosis seen with mature
neutrophilia often accompanied by a left shift® and
microcytosis'. The leukocytosis may be due to an
active bone marrow, stress, or chemostatic bypro-
ducts of the complement cascade. When the neu-
trophilia is moderate to marked, there is an in-
dication of an underlying inflammatory lesion which
immune-mediated

is frequently associated with

hemolytic anemias®. Thrombocytopenia may also oc-

cur in conjunction with the immune-mediated hemo-
lytic anemia.

Direct antiglobulin testing (direct Coomb's test-
ing)

The direct Coomb's test is utilized to detect an-
tibodies or complement attached to the RBC mem-
brane. A positive Coomb's test is regraded as sup-
portive of the diagnosis of immune-mediated hemo-
Iytic anemia when other essential features are
present. The indirect Coomb's test detects anti-RBC
antibody in the patient's serum. Peracute cases usu-
ally have positive direct Coomb's test and negative
indirect Coomb's test because all antibody molecules
are actively bond and not free in circulation. The
chronic forms (III, IV, and V) can be positive for
the direct and indirect Coomb's test because free an-
tibodies exist. The acute form bridges the spectrum.
A positive direct Coomb's test for IgG and a po-
sitive indirect Coomb's test for IgM are most com-
mon®.

A commom misconception is that a positive
Coomb's test is required to diagnose immune-medi-
ated hemolytic anemia. One of the most common
reasons for false negative reactions is elution im-
munoglobulins during washing of the RBCs for pre-
paration for the test. If a negative titer is obtained
but the clinical picture is suspicious, further diluting
should be requested to rule out a strong prozone ef-

30

fect™. Other causes of false negative Coomb's test in-
clude use of corticosterodis, disease in remission, an-
tisera inadequate is strength or dilution®, im-
munoglobulin M elution at high temperatures, poor
technique or insufficient IgG on the RBC membrane
. False positives on the Coomb's test may also oc-
cur due to antibodies being present on the RBCs
from other reasons such as drugs or parasites, non-
specific absorption of serum proteins by damaged

RBCs, some malignancies and post transfusion®.

Bone Marrow Aspirate
Bone marrow aspirates are useful as part of the di-
immune-mediated

agnostic workup in suspected

hemolytic anemia, especially if the disease is

suspected but there is a nonregenerative response on

o
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the hemogram. Aspirates help in diagnosing red
blood cell aplasis caused by maturation defects or
immune destruction of precursors and can indicate
the presence of all red blood cell precursors without
erythroid hyperplasia (which is common in long
standing chronic cases)”. Immunoflourecense with
anti-red blood cell antibodies should also be done to
help confirm the diagnois.

Differential diagnosis

Unless there are strong supportive findings of im-
mune-mediated hemolytic anemia, such as sphero-
cytosis, agglutination or a positive Coomb's test, oth-
er causes of regenerative anemia should be suspect-
ed. Blood parasites and bleeding tumors, such as
hemangiosarcoma or gastrointestinal neoplasia, can
cause signs similar to immune-mediated hemolytic
anemia. False positive Coomb's tests have been as-
sociated with hemangiosarcomas of the the spleen
and liver”. The red blood cells in these patients are
thought to be injured passing through the neoplastic
microcirculation beds.

Other causes of hemolytic anemia in dogs include
postcaval syndrome of canine dirofilariasis', Heinz
body
croangiopathic hermolytic anemia

chemicals®™, mi-
4,515

anemia due to oxidant
and congenital
red cell disorders, such as pyruvate Kinase de-
ficiency of Basenji's™ or hereditary hemolytic

anemia and chondrodysplasia of Alaskan Malamutes.
Treatment

Glucocorticoids are often used as first line of de-
fense in the treatment of immune-mediated hemo-
lytic anemia. Glucocorticoid administration often
yields a rapids response because of the steroid
response on the clearance mechanism’. There is in-
terference with the FRC (constant fragment of IgG)

260.27 .31

and C:b receptors on macrophages™ and depress-

ed immunoglogulin affinity for the red blood cell
membrane®”’. Glucocorticoid use has also been pro-
ven to increase the magnitude of the reticulocyte

6

response'® by a marrow sensitive mechanism. Glu-

cocorticosteroids also inhibit the amplification path-

19,32

ways of the complement cascade™". Prednisone at 1
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mg/kg twice day is often used, but doses up to 2
mg/kg twice daily may be needed. Prednisilone,
methylprednisilone and dexamethasone may also be
used. Glucocorticosteroids are not tapered until a
therapeutic response is noted™ which may take up to
2 10 4 weeks. Tapering should be done slowly in 2
to 4 week blocks with close monitoring, with thera-
py continuing up to 6 months.

Antimetabolite therapy should be considered in
peracute or acute cases of IMHA, especially if there
is autoagglutination. Cyclophophamide (Cytoxan) is
an alkalating agent that works by cross-linking the
DNA of dividing and resting cells. The agent in-
hibits
responses, diminishes antigen trapping in lymph

normal primary and secondary immune
nodes, inhibits local inflammatory responses, Kkills
slowly proliferating antigen reactive cells and ra-
pidly proliferating stimulated cells™. The dose is usu-
ally 50 mg/m’ given on the first four days of the
week or every other day. The durg should be ad-
ministered in the morning and should be used no
longer than 4 to 6 weeks.

Aziothioprin is a thiopurine that is metabolized to
6-mercaptopurine and competes with adenine in syn-
thesis or nucleic acids. This results in prevention of
the proliferation of rapidly dividing cells and there-
fore primary and secondary lymphocytic dependent
inhibited*”. The
dosage of aziothioprin is 2 mg/kg/day orally.

antibody synthesis is strongly

Vincristine is a vinca alkaloid that prevents cel-
lular division and decreases phagocytosis by in-
hibiting formation of the cytoplasmic microtubular
network and the formation of mitotic spindles. It
also stimulate megakaryocyte division and therefore
is useful in treatment of immune mediated throm-
bocytopenia. The dosage is 0.05 w0 0.75 mg/m’
every week, as needed.

Danazol is a synthetic androgen derived from eth-
isterone that is being used more frequently to treat
immune-mediated hemolytic anemia. Danazol de-
creases 1gG production, cell-bound IgG and com-
plement. A large decrease in cell bound compliment
indicated the main mode of activity may be in-
hibition of complement activation and complement

1212634

binding to the cell membrane Danazol use
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should start simultaneously with glucocorticoids. If
the patient is stable, the glucocorticoids should be
tapered’”. The dose in the dog is 5 mg/kg three
times daily. It should be tapered gradually and may
be administered exclusively.

Blood transfusions are not advised in most cases
since they accelerate hemolysis'**, but they may be
useful therapy if done appropriately. They should be
done is the disease will become more severe before
a rise is hematocrit is expected or is supportive care
and oxygenation are necessary for therapy to be ef-
fective. It is important to use the best possible cross-
matched blood. Packed, washed red blood cells are
best because they avoid adding additional com-

223 1t is best to warm the blood in the

plement
cold type disease’. Providing blood can result in in-
creased antibody production, hemolysis, hemoglobin
induced renal damage'", volume overload and bone
Mmarrow suppression.

Splenectomies are a controversial treatment u-
tilized in the treatment of immune-mediated hemo-
lytic anemia. Splenectomies directly remove B cells
and primed macrophages and thus decreases an-
tibody production and red cell damage and des-

truction*?

. This procedure also allows a decreased
steroid dose and more time for immunosuppressive
drugs to be effective™.

The following are some guidelines in the treat-
ment of IMHA.

1. Initial treatment involves glucocorticoids. Only
5 to 10% of IMHA cases are refractory to steroids’.

2. If there is no response to glucocorticoids in 3
to 4 days or if the presentation is peracute, cy-
clophosphamide should be added.

3. Use vincristine if thrombocytopenia occurs simul-
taneously and hemorrhage is present and if bone mar-
row aspirates demonstrate megakaryocytes's™.

4. Stable, chronic IMHA warrants a 4 week glu-
cocorticoid trial before other modulators are used.

5. Danazol administration started with glu-
cocorticoid administration lowers maintenance pred-
nisilone doses or ultimately allows for prednisilone
free maintenance with danazol.

6. Prognositically, it has been noted that de-

creased reticulocyte counts, leukopenia, and ne-

gative indirect antiglobulin tests may be related to a
poor prognosis”. Cases with subtype 1 or II medi-
ated disease currently have the worst prognosis™.

Summary

Dogs presented with immune mediated hemolytic
anemia are often weak, icteric, febrile depressed and
have pale mucous membranes. Diagnosis must be
based on the elimination of other causes of hemo-
lytic anemia as well as the presence of spherocytosis,
hemagglutination or a positive direct Coomb's test.

Treatment includes immunosuppressive agents in
conjuction with apportive care. Glucocorticoids are
generally considered to be the first choice in treat-
ment and are often used with other agent such as cy-
toxan, aziothioprin, vincristine or danazol. Treat-
ment is continued based on response, with dosages
of immunosuppressives tapered at 2 to 4 week in-
tervals for 6 months or longer.

Prognosis should be guarded since response to the
immunosuppressive agents may be delayed and
reserves of RBCs may inadequated to maintain the
patient until new RBCs are released from the bone
marrow. Peracute to acute cases usually have a
more guarded prognosis.
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