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Evans Syndrome following T Cell-repleted Unrelated Bone
Marrow Transplantation for Myelodysplastic Syndrome:
Successful Response to High-dose Corticosteroid

Young-Ho Lee, M.D.", Young-Dae Kim, M.D.?2 and Yeong-Myung Kim, M.D.?

Department of Pediatrics, 'Hanyang University Medical Center, Seoul, “Inje University Paik Hospital, Seoul,

’Dong-A University Medical Center, Busan, Korea

Evans syndrome after hematopoietic stem cell transplantation rarely occurs and this condition is refractory
to treatment, particularly in childhood. We experienced a case of Evans syndrome following unmani-
pulated unrelated bone marrow transplantation. Evans syndrome developed at early post-transplantation
period (day +42) and it responded very well to high-dose corticosteroid. Autoimmune cytopenia should
be considered for post-engraftment cytopenias and high-dose corticosteroid therapy might be considered
as a treatment of the early onset type of autoimmune cytopenia that can occur after hematopoietic stem
cell transplantation. (Korean J Hematol 2006;41:204-207.)
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INTRODUCTION

Although autoimmune cytopenia is infrequent
complication following hematopoietic stem cell
transplantation (HSCT), it has been reported

9 as well as autologous stem cell

after allogeneic"
transplantation.” Autoimmune cytopenia follo-
wing HSCT variably responded to immunoglo-
bulin or other immunosuppressive treatment and
also associated with a high mortality rate.
Evans syndrome is direct Coombs’ test positive
hemolytic anemia with immune thrombocyto-

™9 \which is rarely reported in

penic purpura,
children, particularly, who received HSCT.'™?

We describe here an 11 years old girl with Evans

syndrome following unrelated bone marrow trans-
plantation (BMT), which promptly responded to
high-dose steroid therapy.

CASE REPORT

An 11-year-old girl presented with pallor and
petechiae on the trunk. CBC revealed a hemo-
globin concentration (Hb) 7.6g/dL, white blood
cell count (WBC) 4,690/ 1L, platelet count 13,000/
(L: and bone marrow aspiration and biopsy fin-
dings were consistent with myelodysplastic syn-
drome (refractory anemia). The cytogenetic study
revealed normal female chromosome. She recei-
ved only intermittent transfusions of packed red
cells or platelets, until when underwent unrelated
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BMT from Japan Marrow Donor Program. The
donor was same with this child in DNA based-
HLA type, blood type (Rh+, B) and sex.
Pretransplant conditioning was done with
busulfan (0.8mg/kg, i.v. every 6 hours for 4 days,
total dose 12.8mg/kg) and cyclophosphamide (60
mg/kg/day, i.v. for 2 days, total dose 120mg/kg).
GVHD prophylaxis consisted of tacrolimus (0.05
mg/kg/day) and methotrexate (10mg/m?, i.v.) Pro-
phylaxis against venoocclusive disease used lipo-
PGE, (lipoprostaglandin E;, 1 yg/kg/day, i.v.). Gr-
anulocyte colony-stimulating factor (5 ug/kg/ day,
1.v.) was used from day +5 after transplant until
the absolute neutrophil count exceeded 1,000/ L.
She was engrafted promptly on day +10 for
She
experienced mild hemorrhagic cystitis and grade
I skin GVHD, which easily controlled with

supportive therapy. Chimerism study with PCR

neutrophil and on day +18 for platelet.

(polymerase chain reaction) of STR (short tan-
dem repeat) on day +21 showed 100% donor
hematopoiesis. Bone marrow biopsy was done on
day +35, which revealed trilineage engraftment
with 40% of cellularity.

Until 42 days after transplant, platelet count
was steadily increased to 90,000/ ¢ and Hb level
was maintained above 10g/dL. Since then, her
hemoglobin level was decreased to 7.6g/dL and
platelet count below 20,000/ ¢L. For evaluating
post-engraftment cytopenia, we repeated bone
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Fig. 1. Laboratory parameters
before and after onset of Evans
syndrome following unrelated
bone marrow transplantation.
Abbreviations: PLT, platelet; Hb,
hemoglobin.

marrow study and chimerism study which re-
vealed persistent trilineage engraftment with
100% donor hematopoiesis. Tests for bacterial
and viral infections (cytomegalovirus, Epstein-
Barr virus, herpes virus) were negative. We also
performed the tests for hemolysis, which showed
increased level of indirect bilirubin (2.5mg/dL),
serum LDH (532 U/L), and corrected reticulocyte
count (1.6%). The direct Coombs test and platelet
associated antibody were positive, but indirect
Coombs test and antiplatelet antibody were
negative.

High-dose methylprednisone (30mg/kg/day) was
administered intravenously for 3 days from day
+61 with maintaining therapeutic tacrolimus le-
vel. Within 1 week, her platelet count and hemo-
globin concentrates stabilized without transfusion
and steadily increased. Although the hemoglobin
level normalized by day +66, the platelet counts
transiently decreased again by day +98 due to
herpes zoster infection and increased to normal
level by day +126. The direct Coombs test was
converted to negative on day +115 (Fig. 1). She
continues the evidence of trilineage hematopoie-
sis with obviously well conditions.

DISCUSSION

Autoimmune cytopenia, particularly autoim-
mune hemolytic anemia (AIHA) is uncommon
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complication after hematopoietic stem cell tran-
splantation of allogeneic or autologous source.
Although the incidence of AIHA after allogeneic
BMT was estimated at 3%,1’13) the increased
incidence (15.5%) of AIHA after T cell depleted
stem cell transplantation was noted.”

Evans syndrome also has been rarely described
12,13)

)

in recipients who underwent allogeneic BMT,
unrelated cord blood stem cell transplantation,"
or autologous BMT."” They also received potent
T cell suppression with antithymocyte globulin
(ATG) and/or OKT3 as part of the conditioning
regimen. Dovat et al'” reported the 8-month-old
male with Evans syndrome which developed on 4
months after cord blood stem cell transplantation.
He received multiple courses of intravenous
immunoglobulin, anti-Rh D immunoglobulin, a
pulse of high-dose corticosteroids and cyclospor-
ine with only some improvement of hemolytic
anemia, but no improvement of the thrombocy-
topenia. Addition of vincristine resulted in long-
term resolution of thrombocytopenia and anemia.
Drobyski et al” also reported the 27-year-old
female who experienced Evans syndrome after
unrelated bone marrow transplantation and
showed partial response to various kinds of treat-
ment such as steroids, immunoglobulin, ATG,
danazole/vincristine, and plasma pheresis.
Although there are controversies regarding the
concomitance with the onset of hemolysis and
leukemic relapse, in many instances, the onset of
hemolysis coincided with the cessation of
immunosuppressive therapy.”” These evidences
probably reflect increased defective regulation of
autoreactive B cells as a consequence of T cell
defects and consequently an increase in autoim-
mune disorders.” Although our patient received T
cell repleted bone marrow from unrelated donor
following conditioning regimen with busulfan
and cyclophosphamide without ATG or OKT3,
she developed thrombocytopenia and Coombs’
positive hemolytic anemia 42 days after unrelated
BMT. She was on immunosuppressive treatment
with complete chimerism of donor type, and

responded very well to high-dose methylpredn-
isone. She experienced several times of viral in-
fections following this event of Evans syndrome,
which suggests still noted impairment of T cell
function although we could not perform the
immunologic studies.

Although immune hemolysis due to ABO/Rh
mismatch occurs within first 6 weeks following
BMT, the cases of autoimmune hemolytic anemia
arise longer than 8 weeks post-BMT. Chen et al'”
reported autoimmune hemolytic anemia following
BMT as two distinct groups: an early onset group
associated with cold antibody occuring between 2
and 8 months and a late onset group associated
with warm antibody occurring between 6 and 18
months after BMT. Our patient who received
ABO/Rh matched marrow developed hemolysis
on day +42 after BMT, which may reflect autore-
active donor B cells might begin Ig M production
and destroy red cells. The response to treatment
was also rapid and complete because, even we are
not sure, the cold antibody in the early onset
group may be clinically benign.

In our case, although we could not find the
previously reported etiologies such as concurrent
viral infections, the use of T-cell depleted marrow
or ATG/OKTS3 as a part of conditioning regimen,
and the reduction of immunosuppressive drugs,
we experienced the early onset type of Evans
syndrome promptly responded to high-dose

corticosteroid.
(<] of

2 BA| Eol2] o] Fe] WASI= Evans &F
< ol =EA B, A" W& oA &
td AAELS THEE A AGA & vdd =
g=o]2] o] Fol] W3 Evans =S FIAIE
o, o] 2] & 244 TR o n&Fe| ~HZE
o= X5 Z ¥hEstuTh webA] 2 EA Eo]
2l & Aol H vl TAste AT A
Folle AP AT o4l steoF skl

.



REFERENCES

1) Drobyski WR, Potluri K, Sauer D, Gottschall JL. Auto-
immune hemolytic anemia following T cell-depleted
allogeneic bone marrow transplantation. Bone Marrow
Transplant 1996;17:1093-9.

2) Pratt G, Kinsey SE. Remission of severe, intractable
autoimmune haemolytic anaemia following matched
unrelated donor transplantation. Bone Marrow Trans-
plant 2001;28:791-3.

3) De Lord C, Marsh JC, Smith JG, Singer CR, Gordon-
Smith EC. Fatal autoimmune pancytopenia following
bone marrow transplantation for aplastic anaemia.
Bone Marrow Transplant 1996;18:237-9.

4) Cwynarski K, Goulding R, Pocok C, et al. Immune

~

haemolytic anaemia following T cell-depleted allogen-
eic bone marrow transplantation for chronic myeloid
leukaemia: association with leukaemic relapse and
treatment with donor lymphocyte infusions. Bone Mar-
row Transplant 2001;28:581-6.

5) Jillella AP, Kallab AM, Kutlar A. Autoimmune thromb-
ocytopenia following autologous hematopoietic cell
transplantation: review of literature and treatment
options. Bone Marrow Transplant 2000;26:925-7.

6) Wahid FS, Cheong SK, Sivagengei K. Autoimmune
thrombocytopenia and neutropenia after autologous
peripheral blood stem cell transplantation. Acta
Haematol 2002;107:237-38.

7) Evans RS, Takahashi K, Duane RT, Payne R, Liu C.

Young-Ho Lee, et al: Evans Syndrome following UBMT 207

Primary thrombocytopenic purpura and acquired
hemolytic anemia; evidence for a common etiology.
AMA Arch Intern Med 1951;87:48-65.

8) Pui CH, Wilimas ], Wang W. Evans syndrome in
childhood. J Pediatr 1980;97:754-8.

9) Wang WC. Evans syndrome in childhood: Pathophy-
siology, clinical course and treatment. Am | Pediatr
Hematol Oncol 1988;10:330-8.

10) Wang W, Herrod H, Pui CH, Presbury G, Wilimas J.
Immunoregulatory abnormalities in Evans syndrome.
Am ] Hematol 1983;15:381-90.

11) Dovat S, Roberts RL, Wakim M, Stichm ER, Feig SA.
Immune thrombocytopenia after umbilical cord pro-
genitor cell transplant: response to vincristine. Bone
Marrow Transplant 1999;24:321-3

12) Winiarski J, Ringdén O, Remberger M, Dalianis T,
Ljungman P, Borgstrom B. Bone marrow transplanta-
tion in children using unrelated donors. Acta Paediatr
1996;85:327-35.

13) Chen FE, Owen I, Savage D, et al. Late onset hemoly-
sis and red cell autoimmunisation after allogeneic bone
marrow transplant. Bone Marrow Transplant 1997;19:
491-5.

14) Keung YK, Cobos E, Bolanos-Meade ], Issarachai S,
Brideau A, Morgan D. Evans syndrome after autolo-
gous bone marrow for recurrent Hodgkin’s disease.
Bone Marrow Transplant 1997;20:1099-101.

15) Bashey A, Owen I, Lucas GF, et al. Late onset immune
pancytopenia following bone marrow transplantation.
Br ] Haematol 1991;78:268-74.



