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Summary.Severe combined immunodeficiency (SCID)
is a fatal congenital disorder of the immune system for
which the only curative treatment is the reconstitution
of the immune system by stem cell transplantation. In
the case reported here we attempted the allogeneic
transplantation of purified CD34+ cells derived from
granulocyte-colony stimulating factor (G-CSF) mobil-
ized peripheral blood of the HLA-haploidentical father
for a three-month-old female SCID patient, in whom
both T and B cells were absent, but natural killer (NK)
cells were present. Her father was administered with
G-CSF (10 ^g/kg/day) subcutaneously for four days,
and a total number of 2.3x 107 (=4.6x 106/kg ofpatient's
body weight) CD34+ cells was harvested. Purified CD34+
cells were transplanted into the patient without precon-
ditioning. A skin rash consistent with graft-versus-
host disease (GVHD) was observed on day 10 after
transplantation. CD3+ cells appeared in the peripheral
blood on day 14. These findings indicate that allogeneic
transplantation of purified CD34+ cells could be one
useful treatment option for SCID patients, although
data from a greater number of patients will be required
to draw definitive conclusions.

Key words-severe combined immunodeficiency,
cytomegaloviral pneumonitis, mismatched HLA, al-
logeneic peripheral blood stem cell transplantation,
CD34+ cells purification.

INTRODUCTION

Severe combined immunodeficiency (SCID) is a fatal
disease for which replacement of the immune system
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by allogeneic blood stem cell transplantation is the
only curative treatment.Ii2) A patient with SCID can
be cured when there is an HLA-identical donor.
Without such a donor, however, several manipula-
tions such as Tcell depletion are needed for bone
marrow transplantation (BMT).3-4) We here report
the attempt of an allogeneic peripheral blood stem
cell transplantation (PBSCT) with CD34+ cell
purification for treatment of a SCID patient who had
no HLA-identical donor. Although it did not result in
success, its clinical course might be informative for
other SCID patients in similar critical condition.

CASE REPORT

A two-month-old Japanese female patient was admit-
ted to a local hospital because of a urinary tract
infection. Laboratory findings showed lymphocyto-
penia and hypogammaglobulinemia, suggesting
immunodeficiency. After transient improvement with
antibiotic treatment, dyspnea occurred. The chest
rentgenogram (Fig. 1) revealed a ground glass
appearance. Thoracic computed tomography (Fig. 2)
showed a bilateral ground-glass pattern. These
findings suggested interstitial pneumonitis. Diagnosis
of cytomegaloviral pneumonitis was made, since
cytomegalovirus antigen in the peripheral blood
(CMV antigenemia5') was positive. The respiratory
condition gradually deteriorated, and the patient was
transferred to our hospital for the purpose of al-
logeneic stem cell transplantation.

On admission, blood gas analysis showed marked
hypoxemia (PaO2 48.8 mmHg). A decreased lymphocyte
count (130/,td) was found. CD3+ and CD19+ cells were
absent, but CD56+ cells were present. Other labora-
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vi e w of t h e t h r e e f oll o w l n g p oi n t s : a sk i n r a s h c o n sis
-

t e nt w it h t h a t of G V H D , th e in c r e a s e d ab s olu t e c o u n t
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W e h e r e r e p o r t e d a n at t e m p t of t h e t r a n s pl a n t a ti o n
of p u ri丘e d C D 34

＋

c ells d e ri v e d f r o m G - C S F m o bili z e d

p e ri p h e r al bl o o d a n d it s cli ni c al c o u r s e ･ A lt h o u g h

d at a f r o m m o r e p a ti e n t s w ill b e r e q ui r e d t o d r a w
d e 丘niti v e c o n cl u si o n s

,
t hi s p r o c e d u r e c o uld b e o n e

u s ef ul t r e a t m e n t o p ti o n f o r S C I D p ati e n t s .

A c k n o w l e d g m e mt s ･ W e a r e g r a t ef u l t o K eiji Y o s hi -

k a w a
,
A s a k o B a n b a

,
a n d all m e m b e r s of t h e s t a ff of

t h e E m e r g e n c y C a r e U n it f o r t h ei r cli ni c al a d vic e a n d

a s sist a n c e ･ W e al s o th a n k M i c hik o S hi m i z u
,
B e a u t

O k a d a
,
a n d Y u k o S o g a f o r t h eir h elp i n p r e p a ri n g

t his m a n u s c ri p t .

R E F E R E N C E S

1) B o r ti n M M
,
R i m m A A : S e v e r e c o m b i n e d

i m m u n o d e fi c i e n c y d i s e a s e . C h a r a c t e ri z a ti o n o f t h e
di s e a s e a n d r e s u lt s o f t r a n s p l a n t a ti o n . J A M A 2 3 8 :
5 9 ト 60 0

,
1 9 7 7 .

2 ) F i s h e r A : S e v e r e c o m b i n e d i m m u n o d e fi ci e n c i e s .
Z m m u n o d ej c R e v 3 : 8 3- 1 0 0 , 1 9 7 7 .

3) F ri e d ri c h W
,
G o ld m a n n

k

S F
,
E b ell W

,
B liitt e r s I

S a w a t z k i R
,
G a e d i c k e G

,
R a g h a v a c h a r A , P e t e r

H H
･
B el o h r a d s k y B , K r e th W ,

K u b a n e k B
,
K l ei -

h a u e r E : S e v e r e c o m bi n e d i m m u n o d e 丘c i e n c y : t r e a t -

m e n t b y b o n e m a r r o w t r a n s p l a n t a ti o n i n 1 5 i n f a n t s
u si n g H L A

- h a pl o id e n ti c al d o n o r s . E u r J P e d i a t r
1 4 4 : 1 2 5- 1 3 0 , 1 9 8 5 .

4 ) H a d d a d E
,
L a n d a i s P

,
F ri e d ri c h W

,
G e r ri t s e n B

,

C a v a z z a n a- C a l v o M , M o r g a n G , B e r t r a n d Y , F a s th
A
,
P o r t a F

,
C a n t A

,
E s p a n o I T , M till e r S , V e y s P ,

V o s s e n ∫
,
F i s h e r A : L o n g

-t e r m i m m u n e r e c o n s tit u _

ti o n a n d o u t c o m e a ft e r H L A -

n o ni d e n ti c a l T _

c ell _

d e pl e t e d b o n e m a r r o w t r a n s pl a n t a ti o n f o r s e v e r e

c o m b i n e d i m m u n o d e 丘c i e n c y : a E u r o p e a n r e t r o s p e c
-

ti v e s t u d y o f 1 1 6 p a ti e n t s I B l o o d 9 1 ･

･

3 6 4 6- 3 6 5 3 , 1 9 9 8 .

5 ) G r e ft e J M M , v a n d e r G u n B T
,
S c h m ol k e S

,
v a n d e r

G ri s s e n M
,
v a n S o n W J , P l a c h t e r B

, J a h n G , T h e

T H : C y t o m e g a l o v i r u s a n t i g e n e mi a a s s a y :

i d e n ti丘c a ti o n o f t h e v i r al a n ti g e n a s t h e l o w e r

m a t ri x p r o t e i n P P 6 5 , I I n f e ct D i s 1 6 6 : 6 8 31 6 8 4 , 1 9 9 2 .
6) S t r a u s s L C

,
T ri s c h m a n n T M

,
R o w l e y S D , W il e y J M ,

C i v i n C I : S el e c ti o n o f n o r m a l h u m a n h e m a t o p ()i e ti c

a ll o- C D 3 4
＋
C ell T r a n s pl a n t a ti o n f o r S C I D 1 19

st e m c e ll s f o r b o n e m a r r o w t r a n s p l a n t a ti o n u s l n g
i m m u n o m a g n e ti c m i c r o s p h e r e s a n d C D 3 4 a n ti b o d y .

A m I P e di a t r H e m a t o 1 0 n c o 1 1 3 : 2 1 7- 2 2 1 , 1 9 9 1 .

7) W H O s c i e n tifi c g r o u p ･ P ri m a r y i m m u n o d e fi ci e n c y
di s e a s e s ･ Cli n E xp I m m u n o 1 9 9 (S u p p l 1) : 11 2 4 , 1 9 9 5 ,

8 ) S c h w a r z K
,
G a u s s G H

,
L u d wi g L , P a n ni c k e U

,
L i Z

,

L i n d n e r D
,
F ri e d ri c h W

,
S e g e r R A

,
= a n s e n - = a g g e

T E
･
D e si d e ri o S

,
L i e b e r M R

,
B a rt r a m C R : R A G

m u t a ti o n s iI- h u m a n B c elトn e g a ti v e S C I D , S ci e n c e
2 7 4 : 9 7- 9 9 , 1 9 9 6 .

9) S t e ph a n J L , V l e k o v a V
,
L e D ei s t F

,
B l a n c h e S

,

D o n a d i e u ∫, D e S a i n t- B a sil e G , D u r a n d y A , G ri s c elli
C
,
F i s h e r A : S e v e r e c o m b i n e d i m m u n o d efi ci e n c y : A

r e t r o s p e c ti v e sl n g l e
-

c e I-t e r S t u d y o f c li n i c a l p r e s e n
-

t a ti o n a n d o u t c o m e i n 1 1 7 p a ti e n t s . I P e di a t r 1 2 3 :
5 6 4- 5 7 2 , 1 9 9 3 .

1 0) F i s c h e r A
,
L a n d a i s P

,
F ri e d ri c h W

,
M o r g a n G ,

G e r rit s e n B
,
F a s t h A

,
P o rt a F

,
G ri s c elli C

,
G o ld m a n

S F
,
L e v i n s k y R , V o s s e n ∫: E u r o p e a n e x p e ri e n c e o f

b o n e m a r r o w t r a n s p l a n t a ti o n f o r s e v e r e c o m bi n e d

i m m u n o d e fi c i e n c y . L a n c e t 3 3 6 : 8 5 0- 8 5 4 , 1 9 9 0 .
l l ) R ei st e r Y , K a p o o r N , K i r k p a t ri c k D , P o ll a c k M S

,

C u n ni n g h a m ･ R u n d l e s S , D u p o n t B , H o d e s M Z
,
G o o d

R A
,
0
'

R e ill y R J : T r a n s pl a n t a ti o n f o r s e v e r e c ｡ m -

b i n e d i m m u n o d e fi ci e n c y wi t h H L A
- A

,
B
,
D
,
D R i n -

c o m p a ti b l e p a r e n t a l m a r r o w c ell s f r a c ti o n a t e d b y
s o y b e a n a g g l u ti n in a n d s h e e p r e d b l o o d c e ll s . B l o o d

6 1 : 3 4 ト34 8
,
1 9 8 3 .

1 2 ) D i c k i n s o n A M , R e id M M
,
A bi n u n M

,
P e a k ∫, B ri g h -

a m K
,
D u n n ∫, C a n t A J : I n v it r o T c ell d e pl e ti o n

u s l n g C a m p a t h l M f o r m i s m a t c h e d B M T f o r s e v e r e

c o m bi n e d i m m u n o d e fi ci e n c y (S C I D ) . B o n e M a r r o w ,
T 71a n SP l a n t 1 9 :

1 3) U e n o y a m a Y ,

H i r o k o sh i Y
,

h a p l o id e n ti c a l

p u ri丘e d C D 3 4

3 2 3- 3 2 9 , 1 9 9 7 .

T s u r u t a S
,
K i m u r a M

,
A m a n o K

,

M i m a y a ∫, Y o s hi d a T : S u c c e s sf u l

b o n e m a r r o w t r a n s pl a n t a ti o n w i th

p o si ti v e f r a c ti o n a n d t r e a t m e n t o f

i n t e r s ti ti al p n e u m o n i a i n a p a ti e n t w it h s e v e r e c o m -

b i n e d i m m u n o d e fi ci e n c y ･ N ih o n S h o n ik a g a k k a i Z a s-
s h i q h n R e d i a t r S o c) 1 0 1 : 8 8- 9 5 , 1 9 9 7 .

1 4) K r a u s e D S , F a c k l e r M J , C i v i n C I
,
M a y W S : C D 3 4 :

st r u c t u r e
･
b i o l o g y , a n d cli n i c a l u tili ty . B l o o d 8 7 : ト

1 3
,
1 9 9 6 .

1 5) B e n si n g e r W I , B u c k n e r C D
,
S h a n n o n - D o r c y K , R o w

-

1 e y S , A p p el b a u m F R , B e n y u n e s M , C lift R , M a rti n

P
,
D e m i r e r T

,
S t o r b R

,
L e e M

,
S c h ill e r G : T r a n s -

pl a n t a ti o n o f a ll o g e n ei c C D 3 4
＋

p e ri p h e r al b l o o d

s t e m c ell s i n p a ti e n t s w it h a d v a n c e d h e m a t o l o g i c
m a li g n a n c y ･ B l o o d 8 8 : 4 1 3 2- 4 1 3 8 , 1 9 9 6 .

1 6 ) K 6 r bli n g M , P r z e pi o r k a D , H u h Y O
,
E n g e l H , v a n

B e si e n K
,
G i r a lt S

,
A n d e r s s o n B

,
K l e in e H D

,
S e o n g

D
,
D ei s s e r o t h A B

,
A n d r e e ff M

, C h a m p li n R : A l
-

1 o g e n ei c b l o o d s t e m c e ll t r a n s pl a n t a ti o n f o r r e f r a c -

t o r y l e u k e m i a a n d l y m p h o m a : p o t e n ti a l a d v a n t a g e

o f bl o o d o v e r m a r r o w al 1 o g r a ft s . B l o o d 8 5 : 1 6 5 9-
1 6 6 5

,
1 9 9 5 .

1 7) O t ti n g e r H D , B e el e n D W
,
S c h e u l e n B

,
S c h a e f e r U W

,

G r o s s e- W ild e H : I m p r o v e d i m m u n e r e c o n stit u ti o n
a ft e r a ll o t r a n s pl a n t a ti o n o f p e ri p h e r a l b l o o d s t e m



1 20 A . W A T A N A B F, et al .

c e11 s i n st e a d o f b o n e m a r r o w ･ B l o o d 8 8 : 2 7 7 5- 2 7 7 9 ,

1 9 9 6 .

1 8) L i n k H , A r s e ni e v L , B a h r e 0 , K a d a r J G , D
i e d ri c h H ,

p o li w o d a a : T r a n s pl a n t a ti o n o f all o g e n ei c C D 3
4
＋

b l o o d c e ll s . B l o o d 8 7 : 4 9 0 3- 4 9 0 9 , 1 9 9 6 .

1 9) U r b a n o
-I s p i z u a A , R o z m a n C , M a rti n e z C , M a ri n P ,

B ri o n e s J , R o v i r a M , F eli z P , V i g u ri a M C ,
M e ri n o

A
,
S i e r r a ∫, M a z z a r a R , C a r r e r a s E , M o n t s e r r a t E :

R a pid e n g r a f t m e n t w it h o u t
si g n i丘c a n t g r a f t- v e r s u s-

h o s t d i s e a s e a f t e r all o g e n e i c t r a n s pl a n t a ti o n o f

c D 3 4 . s el e c t e d c ell s f r o m p e ri p h e r a l b l o o d ･
B l o o d

8 9 : 3 9 6 7- 3 9 7 3 , 1 9 9 7 .

2 0 ) M a t s u d a Y , H a r a ∫, O s u gi Y , F uji s a k i Ⅲ , T a k ai
K
,

o h t a H , N a k a n i sh i K , T o k i m a s a S , M i y o s hi 班 ,

T a n a k a - T a y a K , Y a m a n i s hi K , O k a d a S : A ll o g e n ei c

p e ri p h e r al st e m c e ll t
r a n s pl a n t a ti o n u si n g p o s

i ti v e l y

s e l e c t e d C D 3 4
＋
c e ll s f r o m H L A- m i s m a t c h e d d o n o r s ･

B o n e M a r r o w T r a n sp l a n t 2 1 : 3 5 5- 3 6 0 , 1 9 9 8 1

2 1) B a ci g a l u p o A , M o r di n i N , P itt o A ,
P i a g g i o G , P o d e s-

t畠 M
,
B e n v e n u t o F

,
v a n L i n t M T , V a lb o n e si M ,

L e r c a ri G
,
C a rli e r P , L a m p a r elli T , G u al a n d i F ,

'

o c c h i n i D , B r e g a n t e S , F i g a ri 0 , S o r a c c o M , V a s s all o

F
,
D e S t e f a n o G : T r a n s p l a n t a ti o n o f H L A-

m i s m a t c h e d C D 3 4
＋
s el e c t e d c ell s i n p a ti e n t s w it h

a d v a n c e d m ali g n a n ci e s : s e v e r e i m
m u n o d e 丘c i e n c y

a n d r e l a t e d c o m p li c a ti o n s . B r I H a e m a t o 1 9 8 : 7 6 0-

7 6 6
,
1 9 9 7 .

2 2) Y a s u i M , P a r k Y D , O k a m u r a T , C h a y a m a K , Y o-

s h i m o t o T
,
I n o u e M

,
Y a gi K , K a w a K : C D 3 4

十

p r o
-

g e n it o r c e ll t r a n s pl a n t a t
i o n f r o m t w o li L A-

m i s m a t c h e d h e al th y f a t h e r s t o t w o
i n f a n t s w it h

s e v e r e a pl a s ti c a n e m i a . I n t I H e m a t o 1 6 7 : 1 5- 2 2 ,

1 9 9 8 .

2 3 ) v a n L e e u w e n J E M , v a n T o t M J D , J o o st e n A M ,

s c h ell e k e n s P T A , L a n gl o i s v a n d e n B e r gh R , W a a i
-

j e r J L M , O u d e m a n- G r u b e r N J , v a n d e r W eij d e n-

R a g a s C P M , R o o s M T
L
,
G e r ri t s e n E J A , v a n d e n

B e r g H , H a r a
l d s s o n A , K h a n P M , V o s s e n J M :

R e l a ti o n s h ip b e t w e e n p a tt
e r n s o f e n g r a ft m e n t i n

p e rip h e r a l bl o o d a n d i m m u n e r e c o n stit u t
i o n a ft e r

a 11 o g e n ei c b o n e m a r r o w t r a n s p
l a n t a ti o n f o r ( s e v e r e)

c o m b i n e d i m m u n o d e fi c i e n c y . B l o o d 8 4 : 3 9 3 61 3 9 4 7 ,

1 9 9 4 .

2 4) K n o b l o c h C , G ol d m a n n S F , H a r p p r e c h t J , F
ri e d ri c h

w : c o e x i s t e n c e o f d o n o r a n d h o st T l y m p h o c y t e s

f o ll o w i n g H L A
- di ff e r e n t b o n e m a r r o w t r a n s pl a n t a

-

ti o n i n t o a p a ti e n t w it h c ell ul a r i m m u n o d e 丘c i e n c y

a n d n o n f u n c ti o n a l C D 4
＋
T c ell s . T 71 a n SPl a n t a ti o n 5 2 :

4 9 1- 4 9 6 , 1 9 9 1 .

2 5 ) P e t e r H H , F ri e d ri c h W ,
D o p f e r R , M iill e r W , K o rt

-

m a n n c
,
p i c hl e r W J , H e i n z F , R i e g e r C H L : N K c e ll

f u n c ti o n i n s e v e r e c o m b i n e d i m m u n o d e丘ci e n c y

(S C I D ) : e v id e n c e o f a c o m m o n T a n d N K c ell d e
f e ct

i n s o m e b u t n o t a ll S C I D p a ti e n t s . J I m m u n ol 1 3 1 :

2 3 3 2- 2 3 3 9 , 1 9 8 3 .




