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For the PUTposc of preventing spread of infection to high risk children whose
jinmtinitics were sevcrely impaired by intensive chemotherapy or for some other
reason, when cases of varicclla occurred in a children's \\, ard or in a family ITealthy
adults (mothers and a doctor) \VCrc jinmcdiately given live \, aricella vaccine, blood
was collccted from thcse adults 5 to 7 days after vaccination and the whole blood
or plasma Including the bully coat was transferred into the ITiglt risk children.
Subsequcntly the children showed little or no clinical reaction, and follow-u
studies by the nciitralizing test and skin test \\, ith vancella antigen indicated that
in apparent or subclinical \, aricella Infection occurred in thcm and that their jin-

in unity to varicella was lasting. Skin tests with varicella antigen showed that
booster reaction occurrcd in adults with a previous history, of vancclla as early
as 5 to 7 days after vaccination. The cellular immunity thus induced in the donors
may have played a role in preventing a clinical reaction in the high risl{ children.
Tllus passive transfer of vaccine-induced immunity seems a convenient and effective
method for preventing infection in subjects whose immune capacities are severely
impaired.

Recently a live varicella vaccinc has been

I This \\ork \\. as supported in part by grants from
Ministry. of Education, Science and Culture and
Children's Cancer Association of Japan

developed and its e^cary in vaccination to
normal children and children with underlying
diseases has been reported (Takahashi at al. ,
1974; Asano at a1. , 1977; Ueda at a1. , 1977;
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Baba at a1. , 1978). Successful vaccination of
children with acute leukemia or other mallg-
nancies in the stage of remission has also been
reported (Izawa at a1. , 1977; Ha at al. ,
1980). Howcver, there is no convenient
method for protection against vancella in
subjects whose jinmtinity is extremely jin-
paired. This report describes the effect of
passive transfer of fresh blood or plasma with
the buffy coat from normal adult donors who
had been vaccinated immediately after ex-
POSure of those subjects to varicella

TABLE I. Transfer rib/e uriccine-litduced jinmu"it31 an a 10-rimnth-0!d chz'/of coilh Iy"IPhosarcomn
II days after exposure to t!an'celln

CASE REPORT

Case I. A patient in a children's ward do
veloped vesicles on Aug. 22, 1977 and was
diagnosed as ITaving varicella on AtIg. 24.
in the same room there was 10 months old

b, by girl with lymph. ^arc. in^ (M. F. ) wh,
had just completed intensive therapy with
Vincristin, Predonisolon, Cyclophospha-
in Ide, 61VIP and Methotrexate. Nineteen
children in the ward were exaniined by the
varicella skin test and 11 children including
patient M. F. , gave a negative reaction.

Date

Aug. 22. 1977

Aug. 24. 1977

Aug. 26. 1977

Sep. 2. 1977

Sep. 20. 1977

Nov. 4. 1977

Dec. 26. 1977

Donor (mother)

Skin reaction
NT antibody w. Ith \, aricella

titer
antigen

7 x 7, ,

13 XI5

Booster \, accination

8

Feb. 3. 1978

Mar. 8. 1978

32

16

May. 17. 1978

Aug. 25. 1978
Oct. 6. 1978

Dec. 20. 1978

Jul. 26. 1979

Aug. 29. 1979

Recipient (patient)

SI;in reaction
NT antibody with vancella

titer
antigen

Contact \\. Ith varicella

o
<4

IXl

16

o

24 XI7

16

" mm diameter

Numerator : diameter of in duration

diameter of erythematous changeDenominator

16

Transfusion

8

4

<4

90

16
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o

10 XI3

4

<4

3x3

10 XIO

5x5

10 XIO

4 x4

10 XIO

8x8

14 x 14
<4

16

128

32

32

16

4 x4

15 XI5



The 10 children immediate Iv vac-

.inured on A, g. 26 (5,000 FFUld. ^.), but
as A'I. F. was severely jinmunocompromised,
she was not \, arccinatcd. The mother of

A'l. F. (25 years old, healthy) \\, as vaccinatcd
and 7 days later, 200 inI of fresh blood from
the mother was transftised into A, I. F

No symptoms of \, at icella developed in the
10 children or in paticnt (A'IF. ) after blood
transfusion. 'rest of ncutralizing (NT)
antibody and the skin reaction witlT varicella
antigen \VCre carried out at intervals for 2
years on patient I\IF. and her mother, and
thc results are shown in Table I. The NT

antibody, titcr in patient AIF. rose tern-
POTarily after transfusion but dccrcascd to
an undctcctablc level 4 months after trans-

fiision. Llowcvcr, thc skin test reaction was
positive 18 days after transfusion and has
been persistently POSitivc since then. Thir-
teen months after transfusion, the NT
antibody, titer rose abruptly to a higl, titcr,
suggcsting that the occurrcnce of Inap-
parent varicclla infection lust previously.
Thc follow-up resLilts suggcst that althotigh
contact-infection from the index-casc oc-

curred in the paticnt, clinical symptoms
werc prevented by passivcly, transfcrrcd
Immunity

Case 2. 'r. I. and it. I 5 ycar-old
identical twins T'hey showcd
clinical manifestations aftcr in DCLilation of

smallpox and DPT (Diphtheria, PCrtussus.
Tctanus) vaccines, and thcy were suspected

were to be jinmunodeficient. On Jan. 4, 1978,
T. I. developed numerous vesicles with a
higl\ temperature of 39.7'C and on Jan. 7,
he was diagnosed as having varicella. Both
twins ITad suffered severe mumps infection
witlt a temperature of over 39'C for 3 days
and parotitis for more than 10 days just
before the varicella infection and they were
in bad condition. Therefore we decided
to carry out passive transfer of vaccine-
Induced Immunity, and accordingly mother
(35 years old) and a doctor (39 years old)
whose blood types \\, CTC compatible with
that of 1<. 1. , were immediately vaccinated.
Five days after vaccination (Jan. 12), blood
was taken from these adults and transferred

to 1<. 1. and his SIStcr (7 years old) as fol-
lows: 400 inI of blood from the doctor was

drawn directly Into a plastic bag containing
40 inI of ACD (acid-citrate dextrose). The
bag was centrifuged at 1,000 rpin for 20 min
in a refrigerated ccntrifugc. Approximately
2+0 g of immune plasma including the
bully coat, was collectcd and jinmcdiately
transferred to 1<. 1

In the same \\, ay, 200ml of blood was
taken from the nTothcr and centrifuged at
3,000 rpnt for 40 min and approximately
130 g of pure plasma was collcctcd in
anothcr bag and immediately transfcrred to
the twin's sister (11). After vaccination a
booster reaction was observed in both of
the donors I, y the skin test witlT varicella
antig. n (Table 2).

TABI, E 2

WC, C

11,171iu"e response of adj, /I donors at:ho recei"ed boos!er mar!'centi ridcci"n/30n

Date

1978 I : 6

SCVCI C

1:7

A d. ct0, (39 y. "rs old)

I: 17

NT
antibodv

7x7

15 XI6

Booster \. accination

11xll

25 x 30

16

Skin test
with \, aricella

antigen

32

Mothe, (33 ye", s old)

NT
antibodv

9x5

18 x 18

Booster vaccination

15 x 15

30 x 28

64

Skin test
with \, aricella

antigen

64
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Follow-up of neutralizing (NT) antibody and skin reaction \\, ith varicella antigen In the \, aricellaFIGURE I

index case (T. I. ) and the contacts that received passive transfer of \, accine-induced Immunity (K. I. and 1.1. )

in several other adults who had a history ofOn Jan. 21, the sister (11) developed
vancella: 4 of 5 vaccinated adults showedabout 20 vesicles, which became innumer-
a boosteicd skin reaction 4 to 7 days afterable with a temperature of 38'C after 3 days.
vaccination, as shown in Table 3.K. I. developed only 3 vesicles without
Varicella may, be severe, or even fatal infever. The results of an jinmunological

childi en who are receiving Ia, ge doses offollow-up on the 3 children arc shown in
steroid and in children with leukemia orFig. I. Although the NT antibody titer of
other malignancies. In such children afterK. I. (recipient of plasma including the buffy
exposure to varicella, immediate administra-coat) was lower than that after natural vari-

cella infection (T. I. ) and moderate varicella tion of zoster immune globulin (ZIG) (Brunell
infection (11), the intensity of skin reac- et al. , 1972; Iudelsohn at a1. , 1974) or zoster

immune plasma (ZIP) (Geiser at a1. , 1975 ;tion with varicella antigen in 1<. 1. was coin-
Balfour at a1. , 1977; 1979) has been reportedparable with that in T. I. and 1.1.
to be effective in preventing or modifying thewe observed an early booster reaction
clinical course of vaiicella infection. But ZIGafter vaccination by the vancella skin test

^I
~

8

4

<4

I-
Z

K. I

VARICELLA

+++

Plaan

I-O

++

+

\

P. . - - 11

\, 7

8
^

U
in
"
L

=
"

co

\

VARICELLA

b

+++

J. I

- -d

P~~

++

I

\

+

8

fy.

+.

L

C
"

co

\

\>

+++

4

++

79

+

92

S

a

~
U

BIKEN JOURNAL V01.23 No. 2 1980

L

C

"

co



TABLE 3. Early booster 100ctz'on after maccz', 10/10" In the skin test tuft/I uru Ice//n untruen z'n adults
colth hattorj, of oarice//o

Case

I. K

Age

K. H

Sex

M. T

23

Before vaccination

O days before vaccination)

NT antibodv Skin
titer reaction

5X5

10 XII

+x5

10 XI2

6x6

11xll

9x9

20 x 20

7x9

18 XI8

T. \\,

20

F

S. K

Vaccine dose

20

F

26

and ZIP are not readily available, especially
in large quantity. Vaccination is safe and
effective in such cases when they, are in reinis-
SIon or are not severely jinmunocompromised.
However, there is still no convenient measure
for urgent cases whose immunity is severely
damaged.

\\'e have previously reported that the skin
test reaction with varicella antigen became
positive in children as early as 5 days after
vaccination (Baba at a1. , 1978), indicating that
cell-mediated immunity to V-Z virus was
induced very early after \, accination. Taking
advantage of this early response, in this study
we transferred urgently vaccine-induced jin-
in unity to the severely jinmunocompromised
children who were exposed to vancella. For
this purpose we vaccinated normal adult
donors immediately, during the incubation
period of the jinmunocompromised children,
and took blood from them 5 to 7 days after
vaccination. Then we transferred the fresh

blood or plasma including the buffy coat frac-
tion to the jinmunocompromised children.
A patient with lymphosarcoma just after
completion of intensive chemotherapy, was

16

A, I

20

M

4

1,000 FFUlperson

After vaccination

SkinNT antibodv
titer reaction

20 x 20

40 x 37

10 XIO

54 x45

9x9

21 XI8

10 XIO

34 x 30

6x6

20 x 20

8

F

32

16

32

4

16

Davs after
\, accination

32

prevented from developing clinical varicella
by receiving this treatment on day 11 after
exposure. In addition, the efficacy of this
method was confirmed by giving vaccine-
induced immune plasma including thc buffy
coat fraction to a child suspected of being
jinmunodeficient 8 days after his twin brother

8

7

5

7

developed. A sister of these twins, who had
received a pure vaccine-induced jinmunc
plasma fraction developed moderate vancella
symptoms although she was not jinmuno-
deficient. Too few cases werc tested to draw

am, conclusions, but it seems probablc that in

4

5

these cases, transfer of cellular immunity in
whole blood or the buffy-coat fraction played
a major role in preventing clinical vancella.
Definite stimulation of the skin test reaction

with varicella antigen was observed 5 to 7
days after vaccination in donor adults and we
have noticed similar early stimulation in
several other cases (Table 3). Thus passive
transfcr of vaccine-induced immunity may be
convenient and useful as an emergency

measure for preventing clinical varicella in
severely jinmunocompromised patients.
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