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ABSTRACT. Clinical courses of primary immune-mediated hemolytic anemia (pIMHA) in dogs are highly variable, however, limited infor-
mation is available to predict their accurate prognoses. To evaluate the prognostic significance of clinical factors and to propose a scoring
system to predict prognoses, the medical records of seventy-one dogs with pIMHA were reviewed. Overall mortality rate of dogs with
pIMHA was 39% and most of the dogs died within 3 months from diagnosis. Sex, body weight, seasonality, packed corpuscular volume
(PCV), platelet count (PLT), total plasma protein (TP), blood urea nitrogen, albumin, total bilirubin, sodium ion, prothrombin time, and
fibrin/fibrinogen degradation products before immunosuppressive treatment can influence on survival time in dogs with pIMHA. A prog-
nostic scoring system using a combination of sex, seasonality, PCV, PLT and TP can be statistically significant for raising the accuracy
of prognostic prediction. Using the scoring system for prognostication in dogs with pIMHA may enable veterinarians to predict a prog-

nosis easily and accurately.
KEY WORDS: canine, mortality, outcome, primary IMHA, prognosis.

Canine immune-mediated hemolytic anemia (IMHA) is a
common cause of anemia in dogs. IMHA is distinguished
between primary IMHA (pIMHA) and secondary IMHA
(sIMHA) in the pathogenesis. The pIMHA is thought to be
an idiopathic autoimmune disorder and the sIMHA is
thought to be resulted from other diseases and conditions
including neoplasia, infectious agents, drug exposure, other
autoimmune diseases and vaccination [1, 4, 9, 14, 15, 17,
21].

In previous reports, the incidence of pIMHA was about
60 to 75% of canine IMHA [18] and the mortality was 26 to
70% (total mortality rate: 52%) [2, 3, 7, 12, 23, 25]. Fatal
causes in canine pIMHA are due to progressive hemolysis
and organ failure in association with deuteropathic dissemi-
nated intravascular coagulation (DIC) or thromboembolism.
IMHA is highly associated with thromboembolism, which is
a common cause of death [3, 8, 13, 25]. In fact, approxi-
mately 60% of dogs with pIMHA were suspected of accom-
panying DIC [3, 23], and pulmonary thromboembolism was
confirmed at postmortem examination in 10 to 32% of dogs
with IMHA in previous reports [8, 13].

Because of such high mortality, several studies reported
prognostic factors associated with pIMHA in dogs. Some
reports concluded that dogs presenting thrombocytopenia,
hypoalbuminemia and hyperbilirubinemia at diagnosis had
shorter survival time [3, 12, 26]. Other reports showed that
leukocytosis could worsen prognosis [19, 26]. However,
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except for these factors, no consensus has been obtained
with respect to the prognostic factor and there has been no
report describing prognostication using multiple factors in
dogs with pIMHA.

Therefore, the present study was carried out to reevaluate
association of clinical parameters obtained before immuno-
suppressive treatment with influence on the prognosis, and
to establish a scoring system using multiple factors for prog-
nostication in dogs with pIMHA.

MATERIALS AND METHODS

Patients and diagnostic criteria: Medical records of dogs
with pIMHA referred to the Veterinary Medical Center at
the University of Tokyo (UT-VMC) from April 1997 to
March 2006 were reviewed. Criteria for a diagnosis of
pIMHA were presence of regenerative anemia (packed cell
volume, PCV<37%), presence of either spherocytosis or
spontaneous persistent agglutination of erythrocytes (i.e.,
agglutination that persisted after dilution with saline), or
positive direct Coombs’ test, and exclusion of underlying
diseases causing sSIMHA such as neoplasia, systemic infec-
tion including rickettsiae, bacteria and viruses, and other
autoimmune diseases. Dogs presented with thrombocytope-
nia and vaccinated within a month before showing anemia
(suspected concurrent immune-mediated thrombocytopenia
and vaccination-induced IMHA) were excluded. In this
study, the day when pIMHA was diagnosed and immuno-
suppressive drugs were administered for the first time was
defined as day 1, and the medical data was reviewed for
analysis.

Analyzed factors: Information extracted from medical



466 M. ISHIHARA ET AL.

records included signalment, history, clinical signs, urinaly-
sis, complete blood count (CBC), blood chemistry profiles,
examination of blood coagulation and fibrinolytic system on
day 1. Signalment and history included age, sex, breed,
body weight, vaccination history and seasonality at diagno-
sis. In terms of seasonality, a period from April to Septem-
ber was defined as the warm season and the other period was
as the cold season in Japan. Clinical signs included fever,
respiratory distress, pulse rate, hypophagia, vomiting,
bleeding, color of visible mucous membrane, hepatomegaly
and splenomegaly. PCV, white blood cell count (WBC),
platelet count (PLT) and total plasma protein (TP) were con-
tained in CBC. As blood chemical profiles, alkaline phos-
phatase (ALP), alanine aminotransferase (ALT), gamma
glutamyltransferase (GGT), blood urea nitrogen (BUN),
creatinine (Cre), calcium (Ca), inorganic phosphorus (IP),
total bilirubin (T-Bil), albumin (Alb), sodium ion (Na),
potassium ion (K), chloride ion (CI) and C-reactive protein
(CRP) were reviewed. Examination of blood coagulation
and fibrinolytic system contained prothrombin time (PT),
activated partial thromboplastin time (APTT) and fibrin/
fibrinogen degradation products (FDP).

Treatment: Dogs were treated with corticosteroids (pred-
nisolone) alone or in combination with immunosuppressive
agents (azathioprine, cyclosporine or intravenous human
immunoglobulin). Anticoagulants (low-molecular weight
heparin and ultralow-dose aspirin) were administered to
prevent hypercoagulability following pIMHA. Moreover,
as supportive care, oxygen inhalation, blood transfusion,
fluid therapy and antibiotic treatment were performed if
necessary.

Distinction between a survival and a dead group: Dogs
died of severe anemia, hemorrhage and organ failure in
association with pIMHA (i.e., deuteropathic DIC) were
defined as a dead group. Dogs surviving at the end point of
research (October 2007) or died of the unassociated causes
with pIMHA were defined as a survival group.

Statistical analysis: Data were analyzed by use of a statis-
tical software (JMP, version 4, The Statistical Discovery
Software, SAS Campus Drive, Cary, NC, U.S.A.). Survival
probabilities were constructed using Kaplan-Meier survival
estimates. In analyzing prognostic factors, Log-rank tests
were used to determine whether each factor and finding at
diagnosis influenced on survival. To establish a prognostic
scoring system, simultaneously significant predictors of sur-
vival were identified from combinations of significant prog-
nostic factors by Cox’s proportional hazards modeling.
Those factors were scored individually to 0 or 1, and each
score was summed. Then, Log-rank tests were performed to
compare statistically with survival proportion of each score
group. A value of P<0.05 was considered to be significant
in all statistical tests.

RESULTS

Patient profiles: Seventy-one dogs with pIMHA were
entered into this study. Age of the dogs at diagnosis ranged
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Fig. 1. The Kaplan-Meier survival curve for 71 dogs with
pIMHA. Forty-three dogs (43/71, 61%) are contained in a sur-
vival group. Twenty-eight dogs (28/71, 39%) are contained in a
dead group. Censored dogs are indicated by ticked marks.

from 0.5 to 14.2 years (mean, 6.2 years; median, 6.4 years).
There were 33 males including 9 castrated males and 38
females including 11 spayed females. There was no signif-
icant difference in prevalence of pIMHA between male and
female dogs. Twenty-three canine breeds were represented;
Shih Tzus (n=17, 24%), American Cocker Spaniels (n=7,
10%), Welsh Corgis (n=6, 8%), Miniature Duchshunds
(n=6, 8%), Golden Retrievers (n=4, 6%), Miniature Schnau-
zers (n=3, 4%) and Mixed-breed dogs (n=8, 11%) were
commonly observed. Other breeds were represented by one
to two dogs. Moreover, Shih Tzus, American Cocker Span-
iels and Welsh Corgis had significantly higher incidence of
pIMHA than the other breeds in all dogs admitted to UT-
VMC for the same period.

Overall outcome: The survival group contained 43 dogs
(43/71, 61%) and the dead group contained 28 dogs (28/71,
39%). Overall mortality rate in the population studied here
was 39% (28/71) and most of the dead dogs (24/28, 86%)
were deceased within three months from diagnosis (0 to 82
days; mean, 16.5 days; median, 9.0 days) due to severe pro-
gressive anemia, hemorrhage and organ failure in associa-
tion with pIMHA (Fig. 1).

Prognostic factors: Twelve factors significantly influ-
enced on survival time after immunosuppressive treatment
in dogs with pIMHA. The mean values of body weight (12
kg) and PCV (20%) in the present study classified all dogs
into two groups of a poor prognostic group and a good prog-
nostic group, and the cut-off values of PLT, TP, BUN, Alb,
Na, PT and FDP were referred to each reference range.

Male, body weight over 12 kg, seasonal incidence among
the warm season from April to September, PCV<20%,
PLT<200 x 10%/l, TP<6 g/dl, BUN>25 mg/d/, Alb<2.6 g/
d/, T-Bil>2 mg/d/, Na<140 mmol//, PT>9 sec and FDP>5
pg/ml on day 1 gave dogs with pIMHA significant poor
prognoses, respectively (Table 1). No statistical differences
were observed between the other factors and prognoses of
dogs with pIMHA in this study.
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Table 1.  Factors significantly influenced survival time of dogs with pIMHA
Factors Risk factor (upside) Number of dogs ~ Median survival days P-value
Sex Male 33 412 <0.04
(n=71) Female 38 -
BW >12kg 23 45 <0.02
(=71 <12kg 48 -
Seasonality Warm season 39 263 <0.001
(n=71) Cold season 32 -
PCV <20% 35 263 <0.03
(n=71) >20% 36 -
PLT <200 x 103/l 38 74 <0.007
(n=65) >200 x 103/l 27 -
TP <6 g/dl 17 74 <0.006
(n=63) > 6 g/dl 46 -
BUN > 25 mg/d/ 24 21 <0.005
(n=65) <25 mg/d/ 41 -
Alb <2.6 g/d/ 19 82 <0.04
(n=50) >2.6 g/d/ 31 -
T-Bil > 2 mg/d/ 15 13 <0.0009
(n=59) <2 mg/d! 44 -
Na < 140 mmol// 5 18 <0.007
(n=47) > 140 mmol// 42 -
PT > 9 sec 7 6 <0.0006
(n=45) <9 sec 38 -
FDP > 10 pg/m/ 8 13 <0.03
(n=40) <10 pg/ml 32 -

BW, body weight; Warm season, April to September; Cold season, October to March; PCV, packed
corpuscular volume; PLT, platelet count; TP, total plasma protein; BUN, blood urea nitrogen: Alb, albumin;
T-Bil, total bilirubin; Na, sodium ion; PT, prothrombin time; FDP, fibrin/fibrinogen degradation products; —,

more than half of the cases survived.

A prognostic scoring system: The simultaneously signifi-
cant prognostic factors were determined from combinations
of the twelve prognostic factors by Cox’s proportional haz-
ards modeling. In the present study, a combination of sex,
seasonality, PCV, PLT and TP could be the most appropri-
ate for prognostication (Table 2). Fifty-eight dogs in which
these five factors were estimated on day 1 were scored as
described on Table 3. Each score was summed and the dogs
were classified into six score groups (score 0 to 5). The sig-
nificant differences in survival time among individual score
groups were observed by Log-rank tests (P<0.0001) (Fig.
2). Dogs with score 0 and 1 had the best prognosis since no
dog in these groups died of pIMHA during the research
period. Dogs with score 2 and 3 had intermediate prog-
noses. Dogs with score 4 and 5 had unfavorable prognoses
since most of the dogs deceased within one month from ini-
tial treatment. Based on these outcomes, a simplified prog-
nostic scoring system was also constructed to clarify the
differences in survivals among individual risk groups and to
apply more easily in clinics (Fig. 3). In the simplified scor-
ing system, dogs with score 0 and 1 were defined as the low
risk group, dogs with score 2 and 3 were as the intermediate

Table 2.  The result of Cox’s proportional hazards model-
ing in 58 dogs with pIMHA
Risk factors Odds Ratio P-value
Sex; male 1.59 <0.03
Seasonality; warm season 1.68 <0.03
PCV; <20% 1.56 <0.04
PLT; <200 x 10%/d 1.63 <0.04
TP; <6 g/d/ 1.78 <0.01

Warm season, April to September; PCV, packed corpuscular
volume; PLT, platelet count; TP, total plasma protein.

Table 3. The scoring system constructed in the present study
Prognostic factors Score; 1 Score; 0
Sex Male Female
Seasonality Warm season Cold season
PCV <20% >20%
PLT <200 x 103/l >200 x 103/l
TP <6 g/d/ 26 g/d/

Warm season, April to September; Cold season, October to
March; PCV, packed corpuscular volume; PLT, platelet count;
TP, total plasma protein.
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Fig. 2. Survival stratified by the prognostic score at diagnosis. Fifty-eight dogs are included in

the prognostic scoring system. The differences in survival among the six groups are statisti-
cally significant (Log-rank tests, P<0.0001). Censored dogs are indicated by ticked marks. —,

more than half of the cases survived.
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Fig. 3. Survival stratified by the simplified prognostic score at diagnosis. Fifty-eight dogs are included in

the simplified prognostic scoring system. In the system, dogs with score 0 and 1 are defined as the low risk
group, dogs with score 2 and 3 are defined as the intermediate risk group, and dogs with score 4 and 5 are
defined as the high risk group. The differences in survival among the three groups are statistically signifi-
cant (Log-rank tests, P<0.0001). Censored dogs are indicated by ticked marks. —, more than half of the

cases survived.

risk group, and dogs with score 4 and 5 were as the high risk
group. The significant differences in survival time among
the risk groups were also observed (Log-rank tests,
P<0.0001).

DISCUSSION

The present study suggested that several factors could be
useful in prognostication for canine pIMHA. As prognostic
factors, sex, body weight, seasonality, PCV, PLT, TP, BUN,
Alb, T-Bil, Na, PT and FDP before immunosuppressive
therapy significantly affected outcome. Of these factors,
especially, sex, body weight, seasonality, BUN, Na and
FDP had not been reported as prognostic factors in dogs
with pIMHA previously. Although some studies reported
female dogs might have predisposition to pIMHA [3, 7, 18,
20, 23], there was no previous evidence reported that the sex
distinction influenced on survival time in dogs with

pIMHA. In an experimental study, the greater sensitivity of
male rabbit platelets to in vivo collagen induced aggregation
and the associated increase in thromboxane B, generation
might influence on the greater thrombotic tendency of males
[11]. Taking into consideration that most causes of death in
this study were suspected to be severe hemorrhage and
organ failure due to thromboembolism (DIC and pulmonary
thromboembolism), the similar mechanism might have an
effect inducing DIC or thromboembolism following
pIMHA on male dogs, either intact or castrated.

The reasons why dogs with over 12 kg of body weight
had poorer prognoses might be associated with high preva-
lence of thromboembolism in large-sized breed dogs such as
Golden Retrievers [8]. Moreover, such large-sized breed
dogs might be more frequently affected by high mercury-
induced conditions due to relatively small surface area per
body weight. It promoted dehydration and hyperpnea, and
thus worsened hypoxemia resulted from anemia. The latter
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mechanism could be applied to the result that onset during
warm season gave dogs with pIMHA poorer prognoses sig-
nificantly.

Increased BUN could be caused by renal or prerenal
azotemia, increased catabolism of body tissues, or increased
protein digestion [22]. The renal azotemia might not be
assumed since Cre was not elevated in most cases. It was
assumed that gastrointestinal bleeding which resulted in
increased protein digestion could be frequently caused by
blood coagulation disorder such as DIC following pIMHA.
Therefore, dogs presented increased BUN could have a
higher risk of death from pIMHA. Loss of Na promoted by
sweat and hemorrhage due to blood coagulation disorder
could lead to decreased circulating blood volume. This
mechanism could also worsen hypoxemia which resulted
from anemia.

Increased FDP concentration is one of diagnostic criteria
of DIC as others are thrombocytopenia and prolonged PT or
APTT [3]. Thrombocytopenia and prolonged PT or APTT
have already reported as prognostic factors in dogs with
pIMHA [3, 26]. PLT and PT also significantly influenced
on survival time in the present study. One study reported
61% of the dogs with DIC had increased amounts of FDP
[5]. Increased FDP concentration could also be a predictor
of DIC.

Severe anemia (PCV<20%) before immunosuppressive
treatments might reflect the severity of hemolysis due to
progressive pIMHA [12] or hemorrhage resulted from blood
coagulation disorders. Because of these causes, dogs pre-
senting severe anemia at diagnosis would have poorer prog-
noses. Hypoalbminemia might be caused by impaired
hepatic function which led to decreased production of Alb
[3, 22]. Hypoproteinemia could occur following hypoalbu-
minemia or protein loss due to hemorrhage resulted from
hypercoagulable states [3]. Dogs with high serum T-Bil
concentrations on day 1 showed significantly higher mortal-
ity rate. This has been reported as a common finding in mul-
tiple literatures [3, 12, 26]. Acute hemolysis, hypoxic
damages in the liver or thromboembolism leading to
impaired hepatic biliary excretion might be responsible for
hyperbilirubinemia [12].

Previous studies reported that female dogs, especially
female spayed dogs, presented pIMHA more frequently
than males [3, 7, 18, 20, 23]. Moreover, Cocker Spaniels,
Doberman Pinschers, English Springer Spaniels, Irish Set-
ters, Miniature Poodles, and Old English Sheepdogs had
higher prevalence of pIMHA than other breeds [18]. How-
ever, the present study revealed no significant difference in
prevalence of pIMHA between male and female dogs, and
the highest prevalence in Shih Tzus. These results might be
caused by geographical differences between this study and
the previous studies.

Overall mortality rate in the population studied here was
39%, which could be relatively low rate compared with that
of other previous reports (total mortality rate, 52%) [2, 3, 7,
12, 23, 25]. This result might reflect the achievement of
proper treatment with immunosuppressive, anticoagulant

and supportive therapies although all of the cases were
referred to UT-VMC by private veterinary hospitals and
many cases showed severe symptoms and anemia. In the
present cases, cyclophosphamide was not used as an immu-
nosuppressive agent because previous studies suggested that
it exerted no beneficial effect, and further, increase of mor-
tality [6, 16, 23]. Intravenous human immunoglobulin was
administered as a rescue treatment for the cases with severe
hemolysis [6, 10, 24]. Ultralow-dose aspirin was proac-
tively administered as an anticoagulant treatment based on
the previous study [26]. Above progresses of the treatment
of pIMHA might achieve relatively low mortality. Since
most of the dead dogs (24/28, 86%) were deceased within
three months from diagnosis (0 to 82 days; mean, 16.5 days;
median, 9.0 days) due to severe anemia, hemorrhage and
organ failure in association with pIMHA in this study, initial
treatment for pIMHA in dogs should be promptly and prop-
erly started as possible to recover anemia and hypercoagula-
ble states.

To establish a prognostic scoring system, combined fac-
tors of sex, seasonal incidence, PCV, PLT and TP could be
the most appropriate for prognostication. The combination
of the five factors could predict prognoses most syntheti-
cally and accurately in dogs with pIMHA, and the factors
could be evaluated routinely in clinical fields. The present
study is the first report proposed the prognostic scoring sys-
tem in dogs with pIMHA. The present scoring system can
be concise in clinics and useful in informed consent for
owners. The prospective study to verify the utilities of the
system and clinical application are expected.

ACKNOWLEDGMENT(S). This work was supported in
part by the Ministry of Education, Culture, Sports, Science
and Technology of Japan through a Grant-in-Aid for Scien-
tific Research.

REFERENCES

1. Bexfield, N. H., Villiers, E. J. and Herrtage, M. E. 2005.
Immune-mediated haemolytic anaemia and thrombocytopenia
associated with Anaplasma phagocytophilum in a dog. J. Small
Anim. Pract. 46: 543-548.

2. Burgess, K., Moore, A., Rand, W. and Cotter, S. M. 2000.
Treatment of immune-mediated hemolytic anemia in dogs with
cyclophosphamide. J. Vet. Intern. Med. 14: 456-462.

3. Carr, A. P, Panciera, D. L. and Kidd, L. 2002. Prognostic fac-
tors for mortality and thromboembolism in canine immune-
mediated hemolytic anemia: a retrospective study of 72 dogs.
J. Vet. Intern. Med. 16: 504-509.

4. Duval, D. and Giger, U. 1996. Vaccine-associated immune-
mediated hemolytic anemia in the dog. J. Vet. Intern. Med. 10:
290-295.

5. Feldman, B. F., Madewell, B. R. and O’Neill, S. 1981. Dissem-
inated intravascular coagulation: antithrombin, plasminogen,
and coagulation abnormalities in 41 dogs. J. Am. Vet. Med.
Assoc. 179: 151-154.

6. Grundy, S. A. and Barton, C. 2001. Influence of drug treatment
on survival of dogs with immune-mediated hemolytic anemia:
88 cases (1989-1999). J. Am. Vet. Med. Assoc. 218: 543-546.



470

10.

11.

12.

13.

14.

15.

16.

17.

M. ISHIHARA ET AL.

Jackson, M. L. and Kruth, S. A. 1985. Immune-mediated
hemolytic anemia and thrombocytopenia in the dog: a retro-
spective study of 55 cases diagnosed from 1979 through 1983
at the Western College of Veterinary Medicine. Can. Vet. J. 26:
245-250.

Johnson, L. R., Lappin, M. R. and Baker, D. C. 1999. Pulmo-
nary thromboembolism in 29 dogs: 1985-1995. J. Vet. Intern.
Med. 13: 338-345.

Keller, E. T. 1992. Immune-mediated disease as a risk factor
for canine lymphoma. Cancer 70: 2334-2337.

Kellerman, D .L. and Bruyette, D. S. 1997. Intravenous human
immunoglobulin for the treatment of immune-mediated
hemolytic anemia in 13 dogs. J. Vet. Intern. Med. 11: 327-332.
Kelton, J. G., Carter, C .J., Santos, A. and Hirsh, J. 1982. Sex
related differences in platelet function: the effect of aspirin.
Blood 59: 625-627.

Klag, A. R., Giger, U. and Shofer, F. S. 1993. Idiopathic
immune-mediated hemolytic anemia in dogs: 42 cases (1986—
1990). J. Am. Vet. Med. Assoc. 202: 783-788.

Klein, M. K., Dow, S. W. and Rosychuk, R. A. 1989. Pulmo-
nary thromboembolism associated with immune-mediated
hemolytic anemia in dogs: ten cases (1982—1987). J. Am. Vet.
Med. Assoc. 195: 246-250.

Lewis, R. M., Schwartz, R. and Henry, W. B. Jr. 1965. Canine
systemic lupus erythematosus. Blood 25: 143-160.

Lobetti, R. G. and Schoeman, T. 2001. Immune-mediated
haemolytic anaemia: possible association with Ancylostoma
caninum infection in three dogs. J. S. Afr. Vet. Assoc. 72: 52—
54.

Mason, N., Duval, D., Shofer, F. S. and Giger, U. 2003. Cyclo-
phosphamide exerts no beneficial effect over prednisone alone
in the initial treatment of acute immune-mediated hemolytic
anemia in dogs: a randomized controlled clinical trial. J. Vet.
Intern. Med. 17: 206-212.

Mathe, A., Voros, K., Papp, L. and Reiczigel, J. 2006. Clinical
manifestations of canine babesiosis in Hungary (63 cases).

20.

21.

22.

23.

24.

25.

26.

Acta Vet. Hung. 54: 367-385.

McCullough, S. 2003. Immune-mediated hemolytic anemia:
understanding the nemesis. Vet. Clin. North Am. Small Anim.
Pract. 33: 1295-1315.

McManus, P. M. and Craig, L. E. 2001. Correlation between
leukocytosis and necropsy findings in dogs with immune-
mediated hemolytic anemia: 34 cases (1994-1999). J. Am. Vet.
Med. Assoc. 218: 1308-1313.

Miller, S. A., Hohenhaus, A. E. and Hale, A. S. 2004. Case-
control study of blood type, breed, sex, and bacteremia in dogs
with immune-mediated hemolytic anemia. J. Am. Vet. Med.
Assoc. 224: 232-235.

Ohno, H., Tojo, H., Kakihata, K., Nomura, M. and Takayama,
S. 1993. Heinz body hemolytic anemia induced by DQ-2511, a
new anti-ulcer drug, in dogs. Fundam. Appl. Toxicol. 20: 141—
146.

Papazoglou, L. G., Monnet, E. and Seim, H. B. 3rd. 2002. Sur-
vival and prognostic indicators for dogs with intrahepatic por-
tosystemic shunts: 32 cases (1990-2000). Ver. Surg. 31: 561—
570.

Reimer, M. E., Troy, G. C. and Warnick, L. D. 1999. Immune-
mediated hemolytic anemia: 70 cases (1988-1996). J. Am.
Anim. Hosp. Assoc. 35: 384-391.

Scott-Moncrieff, J. C., Reagan, W. J., Snyder, P. W. and Glick-
man, L. T. 1997. Intravenous administration of human immune
globulin in dogs with immune-mediated hemolytic anemia. J.
Am. Vet. Med. Assoc. 210: 1623-1627.

Scott-Moncrieff, J. C., Treadwell, N. G., McCullough, S. M.
and Brooks, M. B. 2001. Hemostatic abnormalities in dogs
with primary immune-mediated hemolytic anemia. J. Am.
Anim. Hosp. Assoc. 37: 220-227.

Weinkle, T. K., Center, S. A., Randolph, J. F., Warner, K. L.,
Barr, S. C. and Erb, H. N. 2005. Evaluation of prognostic fac-
tors, survival rates, and treatment protocols for immune-medi-
ated hemolytic anemia in dogs: 151 cases (1993-2002). J. Am.
Vet. Med. Assoc. 226: 1869—-1880.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


