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Since 1977, we havc used a live attenuated vancclla vaccine to jinmunizc 10 children

with acute leukemia. 8 patients had no adverse clinical reaction but 2 patients
developed mild fever' and papulovesicula^ raslT after. vaccination. All 9 tested
children became seropositive after the vaccination. Also in all3 children who were
observed for more than 4 years, persistence of neutralizing antibody was detected.
Most of the recipients were prevented from developing symptoms of \, an cella in
spitc of contact exposure. Two patients developed varicella when they were in
severe jinmunosuppressivc states but their symptoms were mild. None of the
children developed herpes-zoster during the 6 year follow-up period. The results
suggest that the vancella vaccine is elfcctive in children with acute leukemia, and
that long-term effectiveness can be expected.

INTRODUCTION

Since 1977, we hayc used the varicclla vaccine
to Immunizc 10 children with acute ICUkemia

Also since 1977, we have been observing the
long term protective efficacy and safety of the
vaccine. we shall now report the results of six
years study of the vaccination of 10 children
with leukemia.

MATERIALS AND A{ETHODS

I. St, ,dy popi, I"t, '0, , (Table I)

This study includes 10 children \\, itit acute Ieu-
kernia in complete remission for more than 6 montlts

The childrcil \\, ere I to 8 years old, all of thent \\. eru
receiving 6-Alercaptopurine for maintenance chemo-
therapy, and all it ad a negative ITistory for vancella
and ITcrpes-zostcr.

VACCINE AND VACCINATION

The vaccine was derived from the Oka strain of

vancella-zoster \, Irus as described previously by
Takahashi at a1. (1975). The jinmunizing dose was
500 piaque-forming units of virus and some iru-
inunological studies \\, ere performed before jinmuni-

After vaccination, all tlle children werezation

observed t\\, ice a month at the outpatient clinic of
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TABI, E I. F0//o20-11p of I'ec, 'PIb"13 of onecine

Case No

2

3

4

5

6

7

8

9

10

Age (yr)

6

+

2

3

2

4

2

8

3

Sex

ALL = Acute lymphocytic letikemia.
AML = Acute myelocytic leukemia
TALL=T cell acute lymphocytic leukemia
61v'ip = 6-Mercaptopurjne.
NTTX = Methotrexate.

M

F

M

M

M

M

M

M

IVl

F

Type

r\LL

ALL

ALL

ALL

ANIL

ALL

AML

ALL

TALL

ALL

Maintenance

6MP, MTX

6MP

6MP

6MP

6MP

61viP, IvlTX

6\, IP

6MP, NITX

6MP, MTX

6MP. MTX

July

I,

Clinical reaction

(-)

(-)

(-)

(-)

(-)

(-)

(-)

(-)

Rash, Fever

Rash, Fever

^. inTX

6MP

,,

Varicella
Antibody

( IAHA
Peripheral WBC count

, 0,000

21

I, .

8,000

6,000

August

3, '5

,1mm3,

4,000

2,000

^!^^-

<2

Vaccination

micropapules

EM

15 25

September

14

x4

104

" z. ,. G.

^, High fever

x8
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Asahika\v" itICdic, 11 College.

RESULT'S

I. Chillttt/ I'CSpo, !ses
The clinical responses after vaccination are

presented in Table I. Eight out of 10 par
tients had no fever and no skin rash. The

other two patients developed mild fever and
papulovesicular rash after vaccination.

A child \\, ith T-cell acute lymphocytic Ieu-
kernia (Casc 9) developed moderate \, an cella
with ITigh fever after vaccination as presented
in Fig. I. I{e exhibited a fcw countable pap-
ules 9 days after vaccination. 13 days after
vaccination, Ile received intensive chemo-

therapy with \rincristine, Cyclophosphamidc,
6-Mercaptopurinc and Prednisolone. 22 days
after vaccination, moderate vancella symptoms
dcvclopcd but no involvement of the lung was
detected and he recovcrcd completely

Before varicella developed, the antibody
titers of vancella-zoster virus had alread\,
increased. But the vaccine couldn't prevent
varicella (probably because cellular immunity
had been suppressed by intensive chemo-
therapy). Recently it ITas been reported that
childrcn witlT T-cell acute lymphocytic Ieu-

kcinia or malignant lymphoma oftcit have a
severe clinical responsc after varicclla vaccina-
tion (1< at sushima, 1983), so \VC must be careful
in vaccinating suclt patients.

2. Skill test reaction (Table 2)
Skin test reactions \\, itIT varicella virus

antigen were performed. The reaction was
called positive if the spot diamcter was greater
than o" equal to 5 mm (Kamiy" at a1. , 1977).
All 9 patients on whom we performed skin
tests showecl a positive skin test rcaction I
month after \, accination. Aftcr that the skin

tcst was performed repeatedly. 5 years after
vaccination, one out of 3 patients showed a
positive skin test reaction but 2 patients showcd
a negative skiiT test rcaction after 5 years. it
is known that the varicella skin tcst tcnds to

show a negative reaction whcn Ieukcmia rc-
lapses and rcccntly thcse two patients relapsed
from acute ICUkcmia.

TABI, E 2.

Case
No

,aCCz', railon mrd I'espo, !re

2

3

5

6

7

8

9

10

o

(- )

(-)

(-)

(-)

NT"

(-)

(-)

NT

(-)

(-)

3 . Sei'o10gicn/ , eIPO, Ises
Setological responses were detected in 9

vaccinecs. The antibody titei. s werc rather low
when compared \\, itIT those of healthy, children
but PCrsistcnce of ncutralizing antibody was
detected. Also in all 3 children who were

Skin test

I inO

it Not tested

" By complement fixation test
" By Immune adherence hemagglutination

(+H)

(+F)

(+)

(+r)

(+)

(+)

(+)
NT

(+})

(+)

5 yr

(+r)

(-)

o

(-)

<4

<4"

< +"

<+

<+h

<+

<+

< 4"

< 2"

NT

NCUtralizing antibodv

6 inoI inO

8

<4

<4"

8

<4

4

8

4

16'

NT

8

4

< 4"

8

4

8

4

8

32"

+ yr

+-, 8

8

8

105



observed for more than 4 years, persistence of
neutralizing antibody was detected as shown
in Table 2

CLINICAL EFFECTS OF VACCINATION

Figure 2 presents the clinical course of 10
children with leukemia. Patients labelled case

I, case 2, case 5, case 7 and case 10 died during
the observation period, owing to relapse of
acute leukemia and one patient owing to infec-
tion by Pneumocystis carinii.

These patients had several contacts with
natural vancella in their schools or neighbor-
hoods when they were in complete remission,
however no clinical symptoms of vancella de-
veloped in spite of exposure to natural varicella.

Case 2 and case 7 had contact with natural

vancella in the family, but they were free from
symptoms of vancella.

Case 3 and case 8 were exposed to natural
varicella when they relapsed and received many
anticancer drugs after vaccination. Subse-
quently, mild fever and mild vesicular rash

devdoped.
Figure 3 presents the clinical course of case

3. Case 3 is a child with acute lymphocytic
leukemia who was vaccinatcd 4 years before.
He was receiving anticancer drugs at this time
for reinduction therapy. Immediately after dis-
charge he was exposed to natural vancella.
Two weeks after that, a papulovesicular rash
developed but the rash was mild and he I\ad
no fever.

Case 8 is a child with acute leukemia who

was vancinated I year before. He had been
receiving many anticancer drugs and cranio-
spinal irradiation for treatment of meningeal
infiltration as presented in Fig. 4. Immediately
after discharge, ITe had contact with natural
vancella in his family. After 2 weeks a mild
papulovesicular rash developed on his chest.
Neutralizing antibody incrcased from 4 fold
to 8 fold but the number of the vesicles didn't

increase, and he recovered completely. His
general symptoms of varicella were mild

Two patients were in severe Immunosup-
pressive states as a result of chemotherapy and

Case I

Vaccination

Case 2

M - Menj, eai
'~~~~'~' T . Testj, ,lar

^-^- ^ ^ ,I'
I_ . _ _ _ _ _ _ _ _ - - - - - - - - - - - - - - . - - - - - - - - - .

Case 3

Case 4

Case 5

^.^.^-^-^-^-^-^-^-^.^.^.^-^-^-^-^ ^ ^-^-^-^-^-^-^-^.^.^.^-^-^-^- -^-

--^c J;!. _ . _ _ _ B_ . -t
^._______will. !^_____M __I^ R _

""' R Exposure RL^- . -. - - - - - - - ,I
"' M varj, ,11a- - -- -- -. ---.

VaricelI a

Case 6

Case 7

Case 8

Case 9

CaselO ,
-^- - ^

Bone marrow

Rel apse

I YEAR
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I' : Expired
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January/ February/
,8 2

Va ricel I a

Neutral it ing anti body

L. ASP, V D p

Peripheral 1.18C count
, 0,000 ( Imm )

Reinduction Therapy

8 , o00

6,000

4,000

2,000

,2

^,. M T X it

March/
22 4

Discharged
Exposure to

VaricelIa

x4

^I, .

6 MP

November

,4

x4

Papulovesicul a r
rash

11

24

Z. I. G.

,,

6M

Varicella

Neutralizing antibody

Crani o - s pi nal
Irradiation

Deceiiibej/21 I,

Afebrile

Peripheral
, 0,000

8,000

6,000

4,000

2,000

P

J!..

FIGURE 3

x8

MBC count

, Imm3 ,

t.
Discharged

x8

,,

x4

2'1

Sister : varicella

January3, '. 0

MTX

Fever

Brother : varicella

Papulovesicular rash

20

^* ^ ( ",:^)

FIGURE 4
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irradiation. Leukopenia had persisted in these
cases, however their symptoms of vancella
were mild. Past vaccination couldn't prevent
the occurrence of vancella, but the symptoms
of vancella were mild in spite of their jin-
inunosuppressive states.

it is considered from this experience that
vancella vaccine sometimes cannot prevent
vancella infection when the host is in an jin-

inunosuppressive state, but may prevent severe
vancella symptoms as shown by these cases.

INCIDENCE OF HERPES-ZOSTER

None of the children developed herpes-zoster
during the six year follow-up period. On
the other hand, in a control group of children
with leukemia who had a history of natural
varicella, one patient out of seven developed
herpes-zoster.

Table 3 presents reports by Sakurai (1982)
and Yabuuchi (1983) about the incidence of
herpes-zoster in children with leukemia. As
Table 3 shows, vaccination of Ieukemic chil-
dren didn't increase the incidence of herpes-
zoster.

TABI. E 4. Recjpz'e"I of oari'cello ridcci7te

Acute leukemia

Malignant lymphoma
Letterer-SIwe

Neuroblastoma

Adrenocortical ca

Disease

DISCUSSION

cine to prevent severe varicella in patients with
malignant diseases. As presented in T'able 4,
we vaccinated 10 children with leukemia, and
6 children with solid malignant tumors. Three
children had clinical reactions after. the vac-

cination and two out of 3 patients developed
moderate varicella symptoms. One case was a
child with T-cell acute lymphocytic leukemia
as previously presented, and the other patient
was a child with malignant lymphoma who had
been receiving CTanio-spinal Irradiation.

From long-term observation, we consider
that vancella vaccine is effective in clinical use
and that most of the time it is " safe ". Use
of vancella vaccine does not increase the

incidence of herpes-zoster and Judging from
the persistence of the neutralizing antibody,
long term effectiveness can be expected.

we should however, be careful when vac-
cinating children with T-cell acute lymphocytic
leukemia, malignant lymphoma and those who
have received CTanio-spinal irradiation.

it is also of great importance to continue
research on the long-term effectiveness and
safety of the vancella vaccine.

Since 1977, we have been using vancella vac-

Case
No

TABI, E 3. Incide"ce of herpes-SOSter ill chi/-
dit" 7011h acute let, keniz'a

10

3

Clinical
reaction

2

o

o

o

Grouj

Report

Our study

Sakurai

Yabuuchi

Incidence of herpes-zoster
,,, with h-,, INo. of ,,.,,,,,

Total

History of
varicella
vaccine

019= O

6143 =13.9

4144 = 9 . I

History of
natural

vancella

10196=10.4
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117=14.3

5139 =12.8
8137= 21.6
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