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ABSTRACT

This study was performed to determine whether there is any distinction to be made between single
and multiple-lineage cytopenias particularly with regard to natural history and prognosis. From Decem-
ber 1989 to May 1994, five of 50 children (median age 7 years) with chronic immune cytopenias were
diagnosed with multi-lineage immune-mediated cytopenias. Two patients presented with immune throm-
bocytopenia (ITP) and later developed autoimmune hemolytic anemia (AIHA); one had ITP and immu-
ne neutropenia who subsequently became Coombs’ positive but never developed AIHA. One child pre-
sented with ITP and immune neutropenia and later developed AIHA. The fifth child presented simulta-
neously with thrombocytopenia and neutropenia with positive antineutrophil antibody but without antip-
latelet antibody and Coombs’ positivity. Four patients were given primary therapy with IVIG and one with
prednisone. One patient responded to prednisone but relapsed subsequently. Further treatment with
IVIG produced initial normalization of his counts with occasional fluctuation of the absolute neutrophil co-
unt. Two responded to IVIG and are in complete remission (CR). Of the two nonresponders to IVIG, one
responded subsequently to prednisone and is in CR. The other one, after being refractory to multimoda-
lity treatment, was diagnosed with a lupus erythematosis variant and is currently on alternate day pred-
nisone. Moderate thrombocytopenia and absolute neutropenia still persist. Multi-lineage immune-medi-
ated cytopenias may represent a pathogenic phenomenon that is distinct from autoimmune single-line-
age disease. Clinical response to treatment may correlate with these differences that may be genetic in
origin. Clinical course and response to therapy are less predictable when autoimmune disease is pre-
sent.
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A REPORT ON 5 PATIENTS Coombs’ positive hemolytic anemia, and immune
thrombocytopenia in a patient was first described
by Evans. Since Evans’ description, neutropenia
multi-lineage immune-mediated cytopenias in the has also been found to be present in about half of
medical literature. The presence of autoimmune the cases. Previous reports indicate that, multiple-

There is a dearth of detailed descriptions of

13



Canpolat C, Culbert S, Zietz H, Hoots K.

Multilineage Immune-Mediated Cytopenias
in Childhood: A Report of Five Patients

lineage autoantibodies are directed specifically
against red blood cells (RBCs), platelets, or neut-
rophils and are not cross-reactivel'l. Among 75
adult and 36 pediatric subjects available for histo-
rical review, the clinical course was often charac-
terized by periods of remission followed by recru-
descence with fatal outcomel2-18]. Patients with
single-lineage or multilineage antibodies may also
have other autoimmune associated phenomena,
such as systemic lupus erythematosus (SLE) or
other collagen vascular diseases, malignancy,
chronic lymphadenopathy, or hypogammaglobuli-
nemial’®.19-22] Some of these patients develop
other auto-antibodies such as antinuclear antibo-
dies without developing SLE[7].

Published reports show that therapy for indivi-
duals with multilineage antibody have been diver-
se but not dissimilar from that utilized for single-li-
neage autoimmune hematological disease. Speci-
fically, corticosteroid therapy has often been effec-
tive in controlling acute episodes; alternatively
many patients have required intravenous immu-
noglobulin (IVIG) to slow the destruction of the
targeted hematopoetic cell(s). Disease response
to splenectomy is typically short-lived. Other the-
rapeutic modalities have included azathioprine,
cyclophosphamide, antithymocyte globulin, acti-
nomycin-C, 6-mercaptopurine or vincristine[2-51,

Whether there is indeed a distinction to be ma-
de between single and multiple-lineage antibody
production is not clear from the available medical
literature, particularly with regard to the natural
history of the disease or prognosis. To examine
this issue, we retrospectively reviewed the clinical
course of 50 children up to the age of 18 with
chronic single-lineage or multilineage autoimmu-
ne cytopenias over a 5 year period. This group
included patients with autoimmune hemolytic ane-
mia (AIHA), chronic immune thromboctopenic
purpura (ITP), or autoimmune neutropenia. We
studied patients who had multiple-lineage disease
to determine whether the natural history of dise-
ase in these children was somewhat distinct from
that of the group as a whole. We did not study any
child whose ITP persisted less than 6 months as
such a short course of disease appears to indica-
te a different disease process and generally pro-
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duces few, if any, long-term consequences to the
child or adolescent.

PATIENTS and METHODS

From December 1989 to May 1994, five of 50
patients with chronic immune cytopenias were di-
agnosed with multi-lineage immune-mediated
cytopenias at the University of Texas MD Ander-
son Cancer Center Division of Pediatrics. Table 1
describes the demographic and the laboratory da-
ta at the time of diagnosis. Three patients were
Latin American and two were Caucasian; two we-
re girls and three were boys. The median age of
the patients at the onset of cytopenia was 7 years
(range 3-10 years). The clinical disease courses
of these children and adolescents are as follows:
Two patients presented with immune thrombocy-
topenia (ITP) and autoimmune hemolytic anemia
(AIHA) developed later (patients # 3 and 4). One
patient had ITP and immune neutropenia initially
and subsequently had a positive Coombs’ test but
never developed AIHA. In contrast, laboratory as-
says for antibodies directed against RBCs, neut-
rophils and platelets were all positive (patient # 2).
One child presented with ITP and immune neutro-
penia and AIHA developed later (patient # 1). Pa-
tient # 5 presented with simultaneous thrombocy-
topenia and neutropenia but without Coombs’ test
positivity. Antineutrophil antibodies were found in
blood samples from this patient, but despite the
presence of thrombocytopenia, no antiplatelet an-
tibody was detected.

In the three patients with AIHA, the median
hemoglobin concentration at the time of initial pre-
sentation with hemolytic anemia was 5.8 g/dL
(range 5.4-7.8 g/dL). The direct Coombs’ test was
positive for IgG and complement (C3) in four pati-
ents. The indirect Coombs’ test was positive in
two patients. For those five individuals exhibiting
thrombocytopenia, the median platelet count was
9000/mm3 (range 1-55.000/mm3). The median
absolute neutrophil count was 423/mm3 (range
352-495/mm3).

RESULTS

The clinical data and the treatment given to
the five patients are summarized in table 2. Four
patients were given primary therapy with IVIG (pa-
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Table 1. Demographic and laboratory data at time of diagnosis in five patients with multilineage autoimmune

cytopenias

Age atonset  Hgb Coombs’ test Platelets Neutrophils
Patient no@2 Race/sex (years) (g/dL) Direct Indirect (x 103/mm3) (per mm3)
1 LA/M 10 124 IgG, C3 + 18 495
2 C/M 3 13.9 IgG, C3 - 55 352
3 LA/F 3 7.8 IgG, C3 - 1 N
4 LA/M 7.5 54 IgG, C3 + 9 N
5 CIF 9 11.0 - - 4 N
Abbreviations:

N= Normal; LA= Latin American; C= Caucasian.

8= Patients are listed in chronological order by date of diagnosis.

tients # 1,3,4,5) and one patient was given pred-
nisone initially (patient # 2). A temporary remissi-
on of patient # 2’ disease was achieved but in 90
days a relapse occurred. Patient # 2 was then tre-
ated with IVIG which led to initial normalization of
his blood counts that persisted for 5 months after
infusion ceased. Subsequently, the patient's ab-
solute neutrophil count fluctuated between low
normal and low. He remained in good health and
did not require further treatment.

The clinical courses of the two patients whose
disease responded to IVIG are as follows: In pati-
ent # 5, a complete and permanent clinical remis-
sion of disease was attained, with sustained pla-
telet count and absolute neutrophil count following
2 gm/kg/day of IVIG for 2 days. Patient # 4 rece-
ived 1 gm/kg IVIG administered for 3 successive
weeks. Remission was achieved, but disease re-
curred. Thereafter, a second remission was achi-
eved with a combination of prednisone (2
mg/kg/d) and IVIG 1 gm/kg/week administered for
3 weeks. The patient subsequently became IVIG
independent and IVIG and the steroids were tape-
red over several weeks. The patient was clinically
well and had not received treatment for 4 months
at the time of this writing.

Of the two cases that did not respond to IVIG,
one responded subsequently to prednisone and
complete remission (CR) was attained (patient #
3). In the second patient, hemolysis was ameliora-
ted with concomitant normalization of hemoglobin
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only after adjunctive treatment with prednisone;
however, this patient’s thrombocytopenia and ne-
utropenia failed to improve. He therefore under-
went splenectomy which resulted in an evanes-
cent increase in his platelet count. He also beca-
me transfusion dependent with the exacerbation
of his AIHA. Within days, however, he experien-
ced a dramatic decrease in his platelet count (to
<10.000/mm3). Further therapeutic management
of this patient consisted of sequential doses of int-
ravenous cyclosporin A, oral methotrexate, and
protein-A column immunoadsorption with low do-
se intravenous vincristine. There was no apparent
response to any of these modalities. However, se-
veral weeks after the last therapy was ceased and
four years after diagnosis (six months after sple-
nectomy), the patient demonstrated anti nuclear
antibody (ANA) positivity for the first time (he had
tested negatively approximately 1-2 times per ye-
ar during the 4 years since diagnosis). Anticardi-
olipin IgG antibody was also found to be present.
Antibodies to Ro, La, Sm, RNP and double-stran-
ded DNA (dsDNA) were all negative. A diagnosis
of SLE was entertained although the patient did
not meet the American Rheumatic Association cri-
teria for SLE. At that time, treatment consisting of
prednisone given every other day was started.
This treatment was initiated for rheumatologic
symptoms despite the fact that the patient had fa-
iled to show any clinical response to much higher
doses of glucocorticoids as recenty as 8 months
previously. Surprisingly, two weeks after reintro-
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duction of prednisone therapy, the patient’s plate-
let count increased to normal level. His AIHA re-
mained in complete remission. However modera-
te thrombocytopenia (100.000/mm3) and absolute
neutropenia (< 500/mm3) still persisted at the time
of this writing.

The median follow-up time for the five patients
has been 14 months (range 6-59 months) (Table
3). Patients have experienced a median of two
(range 1-3) episodes of hemolytic anemia, a me-
dian of one (range 1-4) episode of thrombocyto-
penia and a median of two (range 1-4) episode of
neutropenia. No conditions associated with immu-
ne cytopenias such as immunodeficiency, malig-
nancy, or chronic lymphadenopathy developed in
any of the patients.

DISCUSSION

In 1949, Evans and Duanelfl described a
syndrome in which thrombocytopenia occurred in
combination with AIHA. Two of patients in the ori-
ginal study group had neutropenia as well. At that
time, the authors ascribed the reduction in all
three lineages to a common autoimmune mecha-
nism. However multi-lineage antibody mediated
autoimmune disorders can not be defined simply
by using the definition that Evans used to descri-
be his patients (each of whom had AIHA and ITP
with no definable underlying predisposing conditi-
on). Based on the dearth of subsequent clinical
reports and on the large denominators from which
the studies cases have been drawn, Evans’
syndrome is rare. In Silverstein & Heck’s series in
1962, the incidence was 0.8% over 8 years (six of
the 766 patients had either AIHA or ITP)7L. In a
more recent report, the rate of incidence was
3.9% over 17 years (seven of the 179 patients
with AIHA or ITP)(8l.

A variety of antibodies directed against RBCs
and platelets have been demonstrated in patients
with Evans’ syndrome. In 1976, Fagiolol® repor-
ted 32 adult patients with AIHA. The majority of
these patients also had antibodies to platelets and
leukocytes. The cytopenias in these patients sho-
wed different clinical courses and diverse respon-
ses to therapy. No relationship could be demonst-
rated among the various specifities of red blood
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cell antibodies, leukocyte antibodies and platelet
antibodies. Kakaiya et al.[23] were among the first
to demonstrate in patient with Evans’ syndrome
that antibodies against red cells and those against
platelets were clearly distinguishable from one
another. Pegels et al [l confirmed that autoantibo-
dies in Evans’ syndrome are directed against spe-
cific antigens on various blood cells, and they are
not cross-reactivel'l.

Autoimmune neutropenia is present in about
half of the cases of Evans’ syndromel24l. Evans
described leukopenia in two of his original eight
patientsl6l. In Fagiolo’s series, 11 of 16 patients
with AIHA had leukopenia although none had ne-
utropenial®l. Leukocyte antibodies in those pati-
ents were demonstrated by a cytotoxicity test. The
presence of thrombocytopenia, neutropenia or
both in addition to AIHA is more commonly asso-
ciated with a chronic and relapsing clinical cour-
sel25,26], Furthermore, many patients may have
other associated autoimmune disorders, particu-
larly SLE.

It is hypothesized that genetics play a signifi-
cant role in a person’s predisposition to hematolo-
gic autoimmunity(271. It was formerly believed that
this predisposition was nonspecific; however, re-
sults of recent animal and human studies have
shown very specific targets for antibody producti-
onl28l, Because such targeting of autoimmune
response is genetically determined by the interac-
tion of major histocompatibility complex (MHC)
class Il with MHC class |, investigation into these
complex interactions may provide insight into why
some patients suffer from AIHA while in others,
ITP or neutropenia develops. In genetically sus-
ceptible individuals, targeting may go beyond
RBCs, platelets, and/or neutrophils because anti-
bodies can be directed against many of the com-
ponents of the cell and cell nucleus. It is not pos-
sible to predict when or in whom these additional
antibodies will develop. To further complicate this
issue, patients with AIHA and/or ITP may develop
antinuclear antibodies, circulating immune comp-
lexes, and circulating anticoagulants in conjuncti-
on with their immune-mediated cytopenia(s), even
if full systemic lupus syndrome never occurs.

During our follow-up of the five drawn from the
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Table 3. Results of follow-up of five patients with multilineage automimimuone eytopenia

Treatmert Most recent laboratory valles
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group of 50 with chronic autoimmune hematologic
disease, we serially assayed for direct Coombs’
test positivity as well as antineutrophil and antip-
latelet antibodies. In deciding which cell type was
targeted, we made no allowances for the sensiti-
vity and specificity of these tests. In some of our
patients, we found antibodies directed to all cell li-
neages, whereas, in others, we could not detect
antibodies to cell lineages that seemed to be clini-
cally affected. The reason for this may be the re-
lative insensitivity of some of the alloantibody
tests that have been utilized.

The direct Coombs’ test or direct antiglobulin
test is somewhat insensitive to the presence of
modest amounts of IgG bound to RBC surface an-
tigens[291. Conversely, false positive results may
occur with cold agglutinins. When immunoblotting
or antigen specific assay systems were used, as
many as 60-70% of patients with chronic ITP we-
re found to have specific antiGPlIb-Illa antibodies.
An additional 10-20% of the patients had antibody
to GPIb[30.,31] correlating in a more consistent fas-
hion with the decrement in platelet count.

Assay systems to detect IgG bound to neut-
rophil antigens have likewise been problematic in
producing consistent results. Because of the lack
of consistency between and within assay sys-
tems, it is prudent to accept that a negative assay
does not rule out an autoimmune etiology of neut-
ropenia. This may often cause the researcher to
underestimate the presence of multi-lineage auto-
immune antibodies. In such as a case, it should
prove difficult to distinguish inherent pathogenic
differences between single-lineage or multiline-
age disease using currently applied technologies.

To these diagnostic difficulties there is added
another complexity: Despite the fact that Evans’
original triad implies an exclusively hematologic
autoimmune process, this likely does not adequ-
ately characterize the heterogeneous group of
conditions that actually constitute multilineage im-
mune-mediated cytopenias. It is possible that the
combination of two or more lineages against
which autoimmune antibodies are directed may
represent a pathogenetic phenomenon that is dis-
tinct from autoimmune single-lineage disease. In
1992, Miescher and colleagues!'?] reported 10
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cases with AIHA/ITP or both with various types of
additional autoantibodies. These antibodies were
directed against antigenic determinants of the cell
nucleus, against phospholipids or against various
tissue antigens, usually without any clinical con-
sequences. In this report, patient # 1 appears to
follow such a clinical course. He did not develop
any clinical symptoms of SLE except mild arthral-
gia. Leddy and Swisher mentioned the occurren-
ce of joint symptoms and Raynaud’s phenomenon
in some patients having AIHA with antinuclear an-
tibodies in whom SLE did not developl32l. The
presence of certain autoantibodies, in patients
who presented elsewhere with similar clinical and
laboratory findings (especially when titers are
high, or when the autoantibodies directed against
dsDNA), has been found to predict for the deve-
lopment of SLEI33]. Because patient #1 tested had
negative test results for anti-dsDNA antibodies
and has none of the clinical symptoms for SLE,
hisdisorder may represent a variant of lupus.

The primary reported treatment2l of Evans’
syndrome is prednisone or another corticosteroid
(1 to 2 mg/kg/day). This treatment typically results
in a patient’s initial recovery from anemia or
thrombocytopenia, but relapses generally occur
after the drug dose is tapered or is discontinued!8l.
IVIG therapy is also problematic. In a multi-institu-
tional study conducted by Bussel et al.[35], IVIG
was administered in a dose of either 0.5
gm/kg/day for five days or 1 gm/kg/day for 5-7
days to a total of 37 patients who had AIHA. The
results were combined with those from a review of
36 cases of AIHA treated with IVIG that was re-
ported in the literature. Overall 29 (39.7%) of the
73 cases responded to IVIG therapy. Because of
this poor response, the authors concluded that
IVIG could not be recommended as standard the-
rapy for AIHAB4], Based on the observation that
free IgG can bind to Fc receptors on macropha-
ges, the same author Bussel selected patients
with ITP who were Rh positive and administered
anti-D (Rhogam) intravenously(35]. There was a ri-
se in the platelet counts of patients starting 2-4
days after administration. The response time was
slightly delayed compared with the response time
with IVIG. As with IVIG, the generally accepted
mechanism of effect of anti-D has been Fc recep-
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tor blockade by substituting antibody-coated
RBCs for antibody-coated platelets.

Thrombocytopenia and neutropenia usually
respond earlier to IVIG than AIHA does. The pre-
sence of an expanded reticuloendothelial system
and the larger number of Fc receptors that need
to be blocked has been suggested as an explana-
tion for the refractoriness of AIHA. Unfortunately it
is not possible to test this hypothesis in such a
small number of patients as in our series. To furt-
her complicate the interpretation of the clinical
responses of these five children, only one patient’
disease remained in continuous remission with
IVIG. In the other cases, nonresponsiveness ne-
cessitated a switch to steroids or the addition of
steroids to the IVIG regimen. As of this writing
only one of the five patients has continued to re-
ceive long term (prednisone, 30 mg every other
day).

This report of five children with multilineage
autoimmune disease is one of the few, if not the
only, pediatric series providing natural history da-
ta. Three of our patients matched the classical de-
finition of Evans’ syndrome. Our retrospective re-
view of the clinical courses of these patients sup-
ports the suggestion made by previous authors
that multilineage autoimmune disease.

1. Follows a protracted clinical course with fre-
quent relapses.

2. Is often but not invariably associated with
other systemic autoimmune processes.

3. Has unpredictable, quite variable and often
unsustained responses to therapy.

We could identify no single factor or multiple
factors associated with multilineage autoimmune
cytopenia that would categorically differentiate the
process from chronic single-lineage immune cyto-
penias such as chronic ITP or AIHA. However, in
our series, with so few individuals available for
comparison with literature reports of single-line-
age disease natural history, such distinction was
difficult to make. Yet, despite our inability to draw
irrefutable conclusions about clear prognostic dif-
ferences between single-lineage and multilineage
immune cytopenias, we think there are enough
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differences to justify a prospective study. The ra-
rity of the syndrome also suggest that a much lar-
ger study is necessary. For such a study, we think
that any or all of the following hypotheses are wor-
thy of examination:

1. There are genotypic influences (perhaps
specific MHC class | and class Il differences) that
predispose patients to autoimmune cytopenias.

2. These genetic differences will be distinct for
individuals with multilineage autoimmune cytope-
nias compared with those with chronic single-line-
age disease.

3. Clinical response to immune supression
therapy and other treatments will correlate with
the genetic differences.

4. When other systemic nonhematologic auto-
immune disease is present concomittantly,the cli-
nical course of the disease is less predictable,
and the patient’s immune response to therapy
more variable.

Testing these hypotheses in a large multicen-
ter study may be the only effective course toward
understanding the pathogenesis of autoimmune
cytopenias and reliably predicting patient’s res-
ponses to therapy.

REFERENCES

1. Pegels JG, Helmerhorst FM, Van Leeuwen EF, et
al. The Evans syndrome: characterization of the
responsible autoantibodies. Br J Haematol 1982;
51:445-50.

2. Wang WC. Evans syndrome in childhood: Pat-
hophysiology, clinical course, and treatment. Am J
Pediatr Hematol Oncol 1988;10:330-8.

3. Richmond J, Woodruff M6FA, Cumming RA, et al.
A case of idiopathic thrombocytopenia and autoim
mune hemolytic anemia. Treated by thymic irradi-
ation and by administration of immuran and acti-
nomycin-C. Lancet 1963;2:125-8.

4. Tattersal MHN. Thrombocytopenic purpura in a pa-
tient with autoimmune hemolytic anemia, success-
fully treated with mercaptopurine. Br Med J 1967;3:
93-4.

5. LyuC-J, Park Kl, Kim K-Y. A case of Evans syndro-
me, successfully treated with mercaptopurine. Yon-
sei Med J 1986;27:147-50.

6. Evans RS, Duane RT. Acquired hemolytic anemia:
1) The relation of erythrocyte antibody production to
activity of the disease: Il) The significance of throm-

Turk J Haematol 2000;17(1):13-22

10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

bocytopenia and leukopenia. Blood 1949;4:1196-
213.

Silverstein MN, Heck FJ. Acquired hemolytic ane-
mia and associated thrombocytopenic purpura:
with special reference to Evans syndrome. Proc
Staff Meet Mayo Clin 1962;37:122-8.

Pui C-H, Wilimas J, Wang W. Evans syndrome in
childhood. J Pediatr 1980;97:754-8.

Fagiolo E. Platelet and leukocyte antibodies in au-
toimmune hemolytic anemia. Acta Haematol 1976;
56:97-106.

Wang W, Herrod H, Pui C-H, et al. Immunoregula
tory abnormalities in Evans stndrome. Am J Hema-
tol 1983;15:381-90.

Nuss R, Wang W. Intravenous gamma globulin for
thrombocytopenia in children with Evans syndro-
me. Am J Pediatr Hematol Oncol 1987;9:164-7.
Cines DB, August CS, Schreiber AD. IgG mediated
immune pancytopenia: A case report. Clin Res
1979;27:290.

Kapoor N, Filler J, Humphrey GB, et al. High dose
intravenous gamma globulin as an alternate thera-
peutic modality in Evans syndrome. Blood 1983;62:
244.

Oda H, Honda A, Sugita K, et al. High-dose intra-
venous intact IgG infusion in refractory autoimmu-
ne hemolytic anemia (Evans syndrome). J Pediatr
1985;107:744-6.

Daneshbod-Skibba G, Shahidi NT, Becker GA, et
al. Immune pancytopenia. Br J Haematol
1979;43:7-14.

Miller BA, Beardsley DS. Autoimmune pancytope-
nia of childhood associated with multisystem dise-
ase manifestations. J Pediatr 1983;103:877-81.
Miescher PA, Tucci A, Beris P, et al. Autoimmune
hemolytic anemia and/or thrombocytopenia associ-
ated with lupus parameters. Semin Hematol 1992;
29:13-7.

Soo-Chin NG. Evans syndrome: a report on 12 pa-
tients. Clin Lab Hematol 1992;14:189-93.

Kabbash LG, Duguid WP, Whittemore NB, et al.
Evans’ syndrome with splenic periarterial fibrosis
but no serologic evidence of systemic lupus erythe-
matosus. Can Med Assoc J 1981;125:1253-4.
Hansen OP, Sorensen CH, Astrup L. Evans syndro-
me in IgA deficiency. Episodic autoimmune he-
molytic anemia and thromboytopenia during a 10
years observation period. Scand J Haematol
1982;29: 265-70.

Kleiner-Baumgarten A, Schlaeffer F, Keynan A.
Multiple autoimmune manifestations in a splenecto-
mized subject with HLA-B8. Arch Intern Med 1983;
143:1987-9.

Loughran TP Jr, Kadin ME, Starkebaum G, et al.
Leukemia of large granular lymphocytes: associati-
on with clonal chromosomal abnormalities and au-

21



Multilineage Immune-Mediated Cytopenias
Canpolat C, Culbert S, Zietz H, Hoots K. in Childhood: A Report of Five Patients

toimmune neutropenia, thrombocytopenia, and he- Kosuyolu-Altunizade
molytic anemia. Ann Intern Med 1985;102:169-75.

23. Kakaiya RM, Sherman LA, Miller WV, et al. Nature
of platelet antibody in Evans syndrome: A case re-
port. Ann Clin Lab Sci 1981;11:511-5.

24. Edwards LD, Digiola R. Infections in splenectomi-
zed patients. A study of 131 patients. Scand J In-
fect Dis 1976;8:255-61.

25. Chilcote RR, Baehner RL, Hammond D. Septice-
mia and meningitis in children splenectomized for
Hodgkin’s disease. N Engl J Med 1976;295:798-
800.

26. Singer DB. Postsplenectomy sepsis. Perspect Pe-
diatr Pathol 1973;1:285-311.

27. Winchester RJ, Gregersen PK. The molecular ba-
sis of susceptibility to rheumatoid arthritis: The con-
formational equivalence hypothesis. Springer Se-
min Immunopathol 1988;10:119-39.

28. Wralth DC, McDevitt HO, Steinman L, et al. T cell
recognition as the target for immune intervention in
autoimmune disease. Cell 1989;57:709-15.

29. Lui PI. Erythrocytic disorders. In: Lui PI, eds. Blue
book of diagnostic tests ed 1; Philadelphia: WB Sa-
unders 1986;1-26.

30. Mason D, McMillan R. Platelet antigens in chronic
idiopathic thrombocytopenic purpura. Br J Haema-
tol 1983;56:529-34.

31. Woods WL, Kurata Y, Montgomery RR, et al. Anti-
bodies against platelet glycoprotein Ib in patients
with chronic immune thrombocytopenic purpura.
Blood 1984;64:156-60.

32. Leddy JP, Swisher SN. Acquired immune hemolytic
disorders (including drug-induced immune hemoly-
tic anemia). In: Samster M, eds. Immunological di-
seases ed 3; Boston: Little Brown, 1978;1187-243.

33. Penzer S, Penner E, Graniger W, et al. Antinuclear
antibodies in patients with chronic idiopathic auto-
immune thrombocytopenia followed 2-30 years.
Am J Hematol 1989;32:100-3.

34. Flores G, Cunningham-Rundles C, Newland AC, et
al. Efficacy of Intravenous immunoglobulin in the
treatment of autoimmune hemolytic anemia: Re-
sults in 73 patients. Am J Hematol 1993;44:237-42.

35. Bussel JB, Graziano JN, Kimberly RP, et al. Intra-
venous Anti-D treatment of immune thrombocyto-
penic purpura: Analysis of efficacy, toxicity, and
mechanism of effect. Blood 1991;77:1884-93.

Address for Correspondence:
Dr. Cengiz CANPOLAT

Marmara Universitesi Hastanesi,
Pediatrik Hematoloji-Onkoloji Bilim Dali,
Tophanelioglu Cad. No: 13-15 81090, istanbul, TURKIYE

22 Turk J Haematol 2000;17(1):13-22



