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PREVENTION OF \IARICEl, LA IN LA{MUNOCOMPROMISED
PATIENTS ON UNPREDICTABLE OCCURRENCE OF THE
DISEASE IN A CHILDREN'S WARD : \IACCINE-BOOSTERED
IMMUNE \VHOLE BLOOD TRANSFUSION (VIB) METHOD

TAKAO I{IRAO

Divisioit of Allergy, Clinical Immunology and infectioLis Diseases, Shizuol<a Children's
I{DSPital, UrLisl, Iyainn 860, SITizuoka-shi, Shizuol<a, 420 Japan

For prevcntion of secondary, \, aricella infcction in paticnts witosc jinmunitics were
extremely impaired Iiy intensivc chemotherapy or jinmunosuppressivc agents, we
havc been using the \, accine-boostered jinnTune \\, hole blood transfusioiT (VIB)
method when there was an unpredictable case of vancella in the children's \\, atd.
By this method passive transfer of humoral and cellular immunity is achieved
There ITave bcen 25 unpredictable occurrences of varicella or herpes-zoster in the
ward of our children's hospital between API'i1 1977 and A'lay 1983 and during these
episodes 16 natients, mostly witl\ malignant discascs, have been treated by this
incthod. T'here I\as bcciT no case of secondary vancclla infection amon. thcse
patients and no scrious troubles associated witlT the \;TB metliod.

BIKEN IDLRN, \L \101.27,137-I+I, 1984

\'aricella Infection in^, bc fatal in children
whose immunity Is extremely, impaired by in-
tensivc chemotherapy or Immunosupprcssive
agents

So when such children ITavc contact with

varicclla, especially whci\ it occurs in a chil-
drcn s ward, cinergcnq, measures for pro^C-
tioi\ against secondary infcctions must be taken
as soon as possible

This TCPort describcs clinical cxpcricncc on
protection against sccondary \, aricclla infection
in children in this IlOSpital whosc jinmunitics
were thought to be extremcly impaired by in-
tensive chemotherapy or Immunosupprcssivc

The Incthod used was vaccine-agents
boostered Immune whole blood traiTsfusion
(VIB).

itIETHOD AND PATIENTS

I. ,dcciiJe-boos!eyet! jin, ,,,,!Ie 20/10/e blood trail$/11510, I
(1/1B) ,,!ctho, /

I, Ive \, at icella vacciile, 1<indly provided by Prof
Takallashi, \\, as in DCul"tcd into a blood-type matched
Itealthy adult donor, \\, ho Ilad a I11story of vancclla
Or gave a POSitiVC SI{in reaction to Vancclla antigen
Sevenil days after \.;ICcintition, fresll \vlToIe blood
from tlTu boostcrcd donor was transfused into tl, e

jinmunocompromiscd patient \vllo ITad I, rid contact
witll a case of \. an cella

2. Patients

During 17 episodes of unpredictable occurrence
of \, uricella in tlTe children's \\, ard, 16 patients \\, hose
Irumunities \\. ere extremely impaired by intensi\ e
chemotlTerap\. or Immunosuppressive agents \\, ere
treated by titis metl, od. Of titese patients, eleven
had acute leukemia, and one patient eatclt ITad \\!ilms
tumor, neuroblastoma, Ginbyonal tumor of the testis,

137



.

tie
u-

+, .-

,
o

L-

C>
U

P-

I,

9 'E
an O~'
~^>

= E"o

+

an

=
a

+

=
an
>.

+"111

E-, >
Q

to
-,

un

00.00
ri us O O O
^: ,- ,- ^ ,-

a

g aP
43 0 ,z,

*S
Q
Q
^

^

~S:
Q
^:
*
~

+

+++

U
U
Cd

11/11/1111

+~co"un
^, .-

>

o
o
o

' 10
O I

000
us usO
--N

e,
^
;S
$=
;:

co

.

.

.

I I+++I++++

^

.

o
=
o

Q

co

.^

o
o
o

*S
*,
a~
q,
*.
*,
Q
Q
^

Q,
S:
,
*.,
.S
a

<:

+,

;Lj

to 16 us

0000 0COCO.
0000 000COO
N ~ 61N N ~ N N N N

o

to

C
C
C

61

co
t:

aco

86
Co
=>

E"
=

.
U

=
+.
a

;Lj

^,

000
000
o00

v; C + + un O + + * +

^

co-"

~.

.
"

=
^

o

- - 61

=;

,~
^

=,
~

00000 o00.0

00.00 :, o00.0
----- =

U
=

"

:Lj

-,

\S
q>
,,

+.

o

;== o
"~=

.,~.

.

~ OF

PC = ;",

---Co

^
.S
;~
*~

O,
,
>

+.
-

U
,
co

U
"
a
U
co

.

co
o

,.
q,
,,

13
Q

I- FF ..

, _ _ u 04:15~^F

^,;t;55^=:=;:;:

co

o

>,
Q
:z:

co

Q

U
"
a

,Q

,.-~

U
"
o
.

=

*^..

=

::

^^=

,~ -:
;== ,
< co. <

,

t 59=
:5 ~Q

;< < :=

=o<

66
u O

=:= .00 I
<, E-^

= o0'
Q << LDP, '

.Q ;^caO, , ,,

^;;0^~;;^'^ is
1:<' c<' ' c , ,,,- o c >< ,.,'
o o CD' of of o co' co' ;~' =
> > , 0 . > 0 0 := c

,-.
<3

O ,\

^

<3

a

,O

^

000 -

^
^
^
^
^
,~

CD
Q

^
o>

>:
U

co

20

1.0

gb ~

Z;;' co

N

,-

-~

U

:=;
.
==
<

.

- .E

E

Z

^:

:=

>^=O

Co. -Q

=. co:=
Q=00
< 0><

06"~

O=~
o, 132;

t; co >< 1:< I
2 Q O O I~'
;; Pi > =;

o0 O
^,~E =
=~"= =
co-~ ~
"" O co co -:

"' EC a"'~~'~""'

a

;--^

,-

Iz. :

E.

;-^

U
co
a

F

a

Q

o

138

.,.

is^

=

*.
-,

=

<< ><

-,

N++

:=

BIKEN JOURNAL V01.27 No. 2.3 198+

=
Z

N

^:=::^

is^
<

co

o0 61 - + co 61 C 61 * C
-:

:< E-; -
-co~

*.

>; ~ := ;4 ;,, ~ := := ;,, =

un C I\

::< 2 0 uj ,j ^ E-; to :< ;-;
= ui ;:< > > in o5 ;-, Z in

.g a^ ;;

,, =::s ^ ^

->. .

co a 0 - 61 co * us c I\
-, F, ,- ^ ^ -~ ,~ ,~

Co*. o0
~ '~ >. Q .-

,' >o U >.=
, 0 9 E O ,.
a'EGO
= E '-as. e
o0.00 ~

=<<<<co

o:;-:~ c_,:; ,, , := co

un

;;' . , -: -: :,:



the nephrotic syndrome and systemic lupus ery-
tlTematosus.

RESULTS

From the time of opening of Shizuoka Chil-
dren's Hospital in April 1977 until A'lay, 1983,
there have been 25 unpredictable occurrences
of varicella or herpes-zoster in the ward. On
seven of these occasions, we used the \JIB
method and treated 16 patients (Table I). In
this series, only one child (case 4) developed
clinical vancella on day, 5 after contact with the
Index patient. In this child, symptoms ap-
peared before the boostered fresh whole blood
transfusion had been given. Judging from the
latent period of vancella, infection in this child
was not secondary from the Index patient in
the ward, but from the same source as for the
index patient. Thus, there was no case of
secondary varicella Infection in jinmunocom-
promised patients who were treated by the
VIB method after unpredictable occurrence of
varicella in the ward

Data on vaccination and boostered fresh

whole blood transfusion are summarized in

Tables 2 and 3. A, lost of the vaccinated donors
were parents, and all the donors were vacci-
nated within 3 days after the unpredictable
occurrence of varicella in the ward. \;accine

was used mainly at a dose of 900 to 1,000 FFU.
Transfusions were given 4 to 8 days after

exposure using boostered fresh whole blood
withdrawn 4 to 6 days after vaccination.

\o serious side effects were seen In any

cases treated by this \11B method.

TABLE 2. Summa, 'y of maccz'"atto, I

DISCUSSION

when Immtinocompromised children come in
contact with vancella, especially on unpredict-
able occurrence of a case in a children's ward,
emergency measures for protection against
secondary vancella Infection must be taken as
soon as possible, because otherwise the pa-
tients may, contract varicella with fatal conse-
quences

Immediate administration of zoster immune

gl. bulin (ZIG) or roster immune plusm* (ZIP)
has been reported to be effective for emergency
protection against varicella infection (Brunell
at a1. , 1972; Balfour, 1979). But both cellular

Donor

parent

relative

unrelated

T'ABLE 3.

No. of cases

14

2

Summo, y of 6003/8i'ed 11esh Echo/e blood tin"41Nsz'o11s
Day after
exposure

o

4

>

6

8

Dav after

exposure

o

2

3

No. of cases

8

2

No. of cases

8

6

Dose

(PFU)

900

1,000

3,000

Volunle

100 inI once

150 inI once

200 in I once

100 inI t\\ice

150 inI t\^Ice

No. of cases

+

7

5

No. of cases

2

3

10
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immunity and ITUmoral immunity are thought
to be Important in preventing vancella infec-
tion. Immediate \, accination by a live \, aricella
vaccine is reported to be effective for prevent-
ing spread of \, an cella in a ward or hospital
(Asano at a1. , 1977). However, when given live
vancella vaccine, patients who are in an jin-
inunocompromised state may develop clinical
vancella with side effects at high frequency
(Ha at a1. , 1980), and may, also suffer from
relapse of malignancy, triggered by the vaccine.

So, in such situations in this children's hos-
pital, we use the \71B method with or without
additional intravenous administration of gain-
in a globulin with a large quantity of antibodies
to varicella-zoster virus, for protection of jin-
inunocompromised patients. Until now, we
have had no cases of secondary \, aricella in-
fection among jinmunocompromised patients
treated by the \71B method.

we have also used this \11B method for 5

outpatients who were receiving strong jin-
inunosuppressive agents and who came in
close contact with cases of varicella. Two of

these 5 patients developed clinical varicella,
but had a very mild course. One patient re-
ceived a transfusion of fresh \\, hole blood 3

days after \, accination to the donor. Another
patient was transfused with blood from her
father who had been vaccinated 2 months pre-
viously on the day, of visit to the outpatient
clinic, \\, hen it was learned that the patient had
been in contact with a case of varicella.

There are two problems with outpatients.
The first is that \\, e receive information about

contact with cases of \, an cella from the patient
or. his family too late. The second is that the

contact with vancella Is often close and con-

tinuous because the infectious patient is usual-
by, a sibling. These problems make it difficult
to prevent secondary vancella Infection coin-
PIetely, though our cases showed that there is
room for Improvement with respect to the dose
of \, accine and the time of blood transfusion.

For emergency protection against vancella,
procedures must be taken as soon as possible.
A good point about the \71B method is that
vaccination can usually be done on the same
da}, or the day after occurrence of a case of
vancella in the ward using blood of a parent,
whose blood-type is almost always matched
witlT that of the patient. \\re vaccinated all the
donors within 3 days and transfused boostered
fresh whole blood into the patients within 8
day's after exposure.

\\'ith this \11B method, no serious side ef-
rects, such as the graft-versus-host reaction
were seen in any cases. Patients with mallg-
nant diseases usually receive successive blood
transfusions without trouble. So, fresh whole
blood transfusion should also be safe.

Thus, passive transfer of humoral and cel-
Iular immunity by vaccine-boostered fresh
whole blood transfusion (Baba at a1. , 1980) is
considered to be a safe, convenient and ef}ec.
ti\, e method for preventing vancella Infection
in children whose jinmunities are extremely
impaired
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