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CLINICAL OBSERVATIONS ON \IARICELLA-ZOSTER

VACCLi\TEES TREATED WITH TMMUNOSUPPRESSAt*!TS

FOR A MALIGNANCY

TADASU NUNOUE

School of I-Iealtlt Sciences and Department of Pediatrics, Faculfj, of Aledicine, 1<yusl\u
Uni\. ersity, 3-I-I ATaidaslti, I-jignshi-ku, Ful<uol<a, 812 Japan

Between 1974 and 1983,60 persons have been jinmunized at 1<yushu University
Hospital with a live attenuated varicella-zoster virus vaccine, Oka strain. The
recipients werc classified into 3 groups : those with a malignancy, those with the
nephrotic syndrome and those with diseases not related to Immuno-hematologic
dyscrasia. The only adverse clinical reactions to the vaccine were skin rash with
3-30 vesicles and a body temperature of 38 C, which were seen in 2121 (9.5%),
4116 (257, ) and 3123 (13%) pad, nts in th. "copy. tire group^ within 5 w, .k^ alto"
vaccination. From 6 months to 9 years after the vaccination, exogenous vancella
inferti, n ,con"red in 5121 (23.89',), 1116 (6.25y, ), and 0123 (07, ) pad. nts in th.
respective groups. It is concluded that for patients with malignancies, revaccination
is desirable to ensure the protective effect of the vaccine.
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INTRODUCTION

Chickenpox and herpes-zoster are life threaten-
ing diseases in patients in an jinmunosup-
pressed state. Before vancella virus vaccine
was developed, more than 107, of all children
with malignancies, particularly leukemia, and
of those being treated with anticancer drugs
died from infection with wild vancella. In

1974, vancella virus vaccine was developed by
D, . M. T, k, hachi (Tat, hachi at a1. , 1974) and
the vaccine is now an accepted form of pro-
phylactic treatment (Asano at a1. , 1975 ; 1977 ;
Izawa at a1. , 1977 ; 02aki at a1. , 1978 ; Ha at al. ,
1980; 1<atsushima at a1. , 1982). This paper
reports observations on the safety and efficacy
of the \, accine in various groups of patients

MATERIALS AND AIFTHODS

I. FdCc, Ile recipients

Sixty Japanese children \\, ith no I, is tory of chicl<-
enpox wito were \, accinated bet\\, Gen 1974 and June
1983 \\, ere classified into three groups on the basis
of their tinderlying disease. Titey consisted of 21
childreit witlt ntalignancy or ITcmatologic dyscrnsia,
16 cl, ildren witlt tlle nephrotic syndrome nitd 23
cl\ildren witlt a disease not related to jinmuno-

hemntologic dyscrasia (Table I). In general, the
cl\ildren were vaccinated when they were exposed
to the virus in the \\, ard or at school or It Dine

2. meci, Ie

A live attenuated \, an cella zoster \. irus \, accine,

Oka strain, was provided by Dr. M. Takahaslti
Vials containing 500 PIaquc forming units of iyo-
philized \. accine \\. ere stocked in a deep freezer at
-70 C

115



TABI, E I. Nt, ?"bel. s alld if"dellJ, 1'720 di'serrses of the zincci'nees and PIMP?16e, 's of infectee
macci?tallo"

Year

1974

1980

1981

1982

1983

Cases

3

9

27

10

11

Total

Infected

L

L, leukemia ; M-L, malignant 13. innhoma ; H-X, histiocytosis X ; S-T, solid tumor ; Rbl. Tetinohlastoma ;
Oth(s), othci. (s) ; NS, nephrotic syndrome

3. 8,1010. eye assays

M-L

8

2

2

12

60

TITc immune adherence Itemagglutination (IAHA)
and fluorescent antibody to membrane antigen
(FAA{A) assays \\, ere used to test the sera obtained
from children before and I montlT after vaccination

4. F1}i's ci, /ti!re

For isolation of the virus, the fluid contents of the
vesicles and peripheral blood mononuclear cells
separated by F1coll-Conray, gradient centrifugation
were used as specimens. The specimens \\. ere CUI-
tured on human embryonic lung cells (Flow 2,000)
and \, ero cells. BotlT these lines are maintained in

this laboratory

H-X

Disease

RblS-T

3

2

5

Oth

21

cases

RESULTS

Nine of the sixty children (157, ) had eruptions
and slight fever after vaccination. The erup-
tions were typical chickenpox vesicles in 7 of
9 children, merely maculopapules in one child
and PUTpuric in one child. The \, esicles were
3 to 30 in number on the trunk during 3 to 32
days after the vaccination. Only one child
with acute lymphoblastic leukemia had a tern-
perature of 38 C for one day. All the childi. en
were well, cvcn dullng the time of clinical re-
actions. There was no reactivity at the site of
injection and there were no untoward effects
(T^b1,2).

rifle,

NS

TABI, E 2

4

4

4

4

Oths

Group

I. Malignancy

2. Nephrotic syndrome
3. Others

5

13

3

2

Ch?11'cn/ sy"IPIo?, is ill uricci'?Inn'o71

16

An antibody, ^esponse was evident in all but
three of the children, a 14-month-old girl with
acute lymphoblastic leukemia under treatment
with vincrystine, cyclophosphamide and cyto-
sine arabinoside, and a 5-year-old boy and a
6-year-old girl both with the nephrotic syn-
drome under treatment witlT corticosteroid.

Six of the sixty recipients had chickenpox
between 3 and 25 months after the vaccina-
tion. One of these was a child with the ne-

phrotic syndrome who was a non-responder in
the initial vaccination. The other five had

malignancies, (one had Tetinoblastoma, one
had malignant lymphoma and three had acute
leukemia) and had shown seroconversion with
vaccination (Table I). The infection was from
siblings in two cases, from friends in two cases
and under ermined in two cases. The symp-
toms of natui. al infection in the vaccinees
varied from mild to severe. The severe case

was a girl with acute leukemia who was vac-

23

o

Number

116

2/21

4/16

3123
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Rate

(%)

9.5

25 . O

13.0



cinated at the age of 3 years 11 months and
showed an antibod\, response from less than
2 to 8 (IAHA) at that time. She \\, as treated
for leukemia of the central nervous s}, stem with
methotrexatc and vincrystine alternately once
a week, with methotrexatc and hydrocortisone
intrathecally once a WCCl{ and with 6AIP and
prednisolone orally evcry day, before the time
of onsct of chickenpox. Eleven months after
the vaccination, her temperature was 40.3 C
for one week and a generalized chickenpox
rasl\ appeared and lasted for 10 days. Hepa-
tomegaly and mild elevation of serum amino-
transfer ases occurred. The rash consisted of
in orc than 100 vesicles of 3-6 mm in diameter

scattered fi. o1n her ITead to the soles of her fect
and hands. TITc vesicles werc discrete and not

undermined or hemorrliagic. 'I'he sui rounding
redness was rather broadcr than that secn on

a PCrson without jinmunological disordcr. Thc
vesicles \VCI'e encrusted by lotlT day. No vii'us

could be cultured from aru, specimen. The
antib. dy tint w"^ derat, d to I ^ 2,048 (IAHA)
on the 14th day of illness. Thus, the frequency
of natural infection after vaccination was SIg-
nthcantly higher in the group \\, ith maiig-
nancics than in the group without irumuno-
hamat. I, gin dy*., usin (T"b1,3.4)

TABLE 3. F1'eqi, e, ,cy of 71ntii, 'a/ lit/ectio" unei
tincci, intro, I

DISCUSSION

I. Malignancy

2. Nephrotic syndrome
3. Others

AlthouglT it is self-evident that a live virus
vaccine should be given to a healthy, person or
a person \\, Ithout an Immunologic abnormality,
vancella-zoster virus \, accine is considered

suitable for prevention of the fatal course of
chickenpox in persons with malignancies
Niorcovcr, \vhcn giveiT in such cases, it is
thought dcsirablc to givc the varccinc during a
PCriod of rcmission of the underlying disease
to avoid side c{Iects of the vaccine. Howcvei,

wc arc often compelled to give to thc vaccine
to patients under jinmunosuppressive therapy
whcn they, come in contact with a patient with
vancella or herpes-zoster, bccause we have no
other effective means of treating varicella. T'he
present data show that there is no risk from
the \, accine itself when administered during
an emergency, to patients being treated with

since the clinicalImmunosupprcssive agents
I. eaction to the vaccine of these patients was not
significantly more severe or inorc frequent than

Grou p

" Signific"nt (p=0.05)

TABI. E 4

Number

Name

Wild tini'Ice//a i, !ICclio11 rinio, zg Ihe "nccinees

5121

1116

0123

Y. M

T. A

S. M

S. C

N. T

H. I

Rate

(%)

Age

23.8"

6.25

O"

5 yr O ino
2 vr 11 ino

' IT 2 ino
3 \. r 11 n. o

3 \. r 5 ino

4 vr 2 ino

Sex

NS, nephrotic syndrome ; Retino, Tetinoblastoma ; f\L. acute leukemia ; ALL, acute lymphoblastic leukemia ;
IVlalg L\.. malignant Ivmphoma ; Pred, 13rednisolone ; \'CR, \. incrvstine ; FDX. c\. clophosphamide ; MTX,
methotrexate

M

F

F

F

M

F

Disease

NS

Retino

AL

AL

r\Ll,

Maig I, v

Drugs before
vaccination

pred

VCR, ED\

VCR, MT'\

VCR, MT\

6MP, MTX, Pred

61VIP. NIT\, Pred.
VCR

Antibodv

Pre Post

<2

<2

<2

<2

<2

<2

Time after Sever It\. of
vaccination chickenpox

2

16

+

8

8

8

5 ino

3 ino

10 ino

11 ino

23 ino

25 ino

mild

mild

moderate

severe

moderate

mild
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in persons with no jinmunologic abnormality.
These observation support use of the vaccine
in an emergency, for patients under therapy
with jinmunosuppressants. However, the data
indicate that seroconversion by the vaccine
may be unsuccessfulI in a few patients in the
jinmunosuppressed state. It is also notewor-
thy that a few vaccinees with malignancies
receiving consolidation therapy were not pro-
tected against exogenous \, an cella, even though
they showed seroconversion after vaccination.
However, the facts that no virus was isolated
from these patients, that the antibody increased
and that no Igl, { antibody was detected by
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