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EFFECT AND FOLLO\\I-Up STUDY ON VARICELLA \IACCINE

NORIK0 1<ATSUSH1111A, NATSUl\IE YAZAKl and
MICHIYO SAKAMOTO

Department of Pediatrics, Yamagata City I{OSpitnl Saiseil<an, I-3-26 Nanokamachi,
Yamagata, 990 Japan

Attenuated live \, an cella \, accine (Oka strain) was used to vaccinate 242 children
and 5 adults between August 1976 and December 1982. namely emergency vac-
cinations \\, eie given to 163 cases, including 35 high risk children, on 17 occasions,
and non-emergenq, vaccinations \\, CTe given to 84 cases including 7 higlT risk ones

The viral doses variecl from 250 to 3,000 PFU. Vaccinations pre-
vented subsequent infection in all cases. Einergcncy vaccinations werc given within
100 h after contact of thc subjects with cascs of varicella. Humoral andjor cellular
immunity w^^ anquired in 97.67. (40141) of th, high "I*k gro"p and 91.87, (1791/95)
of the non-high risk group. As clinical reactions, rashes and fever developed in
43.9% (18141) and in 17.07. (7141) of high "1st pad. nts, and 7.87, (161204) and
1.0% (21204) of the non-high risk patients respectively. Reactions were generally
slight, but were severe or atypical in 3 jinmunocompromized patients. Follow-up
studies werc carried out every year since 1980. Among the 41 high risk patients,
herpes-zoster developed in 4, and varicella in 5 patients. Among the 179 non-high
risk patients, there were no cases of herpes-zoster but 21 cases (12.3y. ) of varicella,
which were mostly extremely mild. Six patients were revaccinated because of their
humoral andjor cellular immunity decreased, and as a result acquired an immune

Criteria for vancclla \, accination and dctails of the results of vac-response again.

cmation and follow-up studies are described

in remission.
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INTRODUCTION

For many years we had been worried about the
problems of occurrence of varicella in the
ward : after one case subsequent cases mevi-
tabiy follow, because vancella has a long in-
cubation period, and is infectivc even before
the onset of symptoms. NIOreover, varicella
in^, be severe or fatal in patients who arc
being treated with jinmunosuppressants in the
ward. Zoster immune globulin or plasma is
not available in Japan

In 1974, Tai<ahashi and Ilis colleagues de-

velopcd a live attenuated vancella vaccine. In
August 1976, one of our staff, a 26-year-old
lady doctor, examined all the patients in the
pediatric ward. Soon after, vancella eruptions
were noticed on her face. At 100 h after the

onset of varicella in this doctor, we inoculated
15 patients, Including seven ITigh risk ones with
TakalTashi's vaccine. No secondary varicdla
occurred. Since then we have used vancella

This paper reports ou^ criteria for
vaccination, the clinical and immune responses

vaccine.
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of the recipients, the efficacy of vaccine for
prevention of secondary Infections, some spe-
chic cases with severe reactions and follow-up
studies on the vaccinees.

CRITERIA FOR VACCINATION

we postulated indicative criteria for vaccina-
tion and have vaccinated subjects according
to these criteria. The following subjects should
be vaccinated :

I. Susceptible high risk children who are in

2. High risk children who come in contact
with varicella.

3. Susceptible patients in the hospital \\, ho
come in contact with vancella.

4. Susceptible doctors, nurses and students
working in the pediatric ward and clinic.

5. Susceptible siblings of hospitalized pa-
tients, healthy children in the nursery,
susceptible female adults, and others who

remission.

wish to be vaccinated.

VACCINE AND VACCINATION

The vaccine used \\, as attenuated live vancella

vaccine (Oka strain). The viral dose given was
250 to 3,000 PIaque forming units.

\\11th their parents' consent, children were
injected with this subcutaneously
Blood was obtained before and 4 to 6 weeks

after vaccination for serological study. Anti-
body, against vancella-zoster virus was me as-
ured by neutralization test or jinmunoadher-
ence lieinmagglutination test at the laboi'atDry
of the Department of Virolo^, Research In-
stitute for IVlicrobial Diseases, Osaka Univer-
sity. \\Ihen the antibody titer was not elevated,
the vancella skin reaction was performed. \Iac-
cinees were observed carefully for at least 4
weeks after vaccination

TABI, E I. Details of e?Me, 'genc3, uriccz'"atto"s 1976. 8-1982. 72

Date

I 1976.8

2 1976/2

3 1977.6

4 1977.7

5 1977.7

6 1978.9

7 1979. I

8 1979.4

9 1979.5

10 1979.7

11 1979.12

12 1980.12

13 1981.3

14 1981.9

15 1981. U

16 1982.2

17 1982/2

Reasons for
vaccination

vaccine

varicella in doctor

varicella In \\. ard

varicella in \\, ard

\, aricella in ward

varicella in ward

varicella in \\'ard

varicella In ward

varicella in ward

varicella in ward

varicella in nursery

varicella In \\'ard

varicella in \\'ard

varicella in \\'atd

vancella in \\atd

varicella in \\ ard

\'aricella in \\atd

varicella in mother

Time until
vaccination

(days)

5

I-3

3

2

3

2

I-2

3

2

Dose in
FFU

1,000

1,000

3,000

3,000

3,000

3,000

300-3,000

300-3,000

300-3,000

500-1,000

250

750

750

500

500

500-I, 000

850
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No. of
vaccinees
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No. of Subsequent
high risk clinical

patients varicella

15

12

+

3

2

17

9

12

13

17

5

8

10

21

2

7

3

2

o

7

4

o

o

3

2

o

3

o

none

none

none

none

none

250-3,000

none

none

none

none

none

none

163

none

none

none

35

none

none

none



RECIPIENTS OF \IACCINE

In all, 247 subjects received the vaccine be-
tween August 1976 and December 1982. Em-
ergency vaccinations were done in 164 patients,
including 35 high risk children, and non-em-
ergency vaccinations were donc in 83 cases,
including 7 ITigh risk cases in remission, 5
nurses and students and others who wished to

be \, accinated.

The 42 high risk patients consisted of 18
with nephrotic syndrome, 12 with malignant
diseases, including 7 cases of acute lymphatic
leukemia, 2 cases of neuroblastoma and I case
each of acute myelomonocytic leukemia, Bur-
kitt's lymphoma and hepatoblastoma, 3 cases
of Idiopathic thrombocytopenic pulpura, 3
cases of anatphylactoicl purpura, 2 cases of con-
genital hypoplastic anemia and I casc eacl\ of
urticaria, Kawasaki's cliseasc, Infantile spasm
and allergic gastroeiTteropathy.

Between 1976 and 1982 there were 15 DC-

casions of unexpected occurrence of \, atIcella
in the pediatric ward. In addition, there

and another in a homewas one In nursery,

where mother caught vancella. All susceptible
childrcn who would remain in hospital for
more than the incubation period of vancclla
were vaccinated. Subjects werejudged suscep-
tible when th^, It ad no history of the disease.
\\!ithout exception, there were no successive
varicella infections after vaccination. The de-

tails of the emergen^, vaccinations are listed
in Table I.

The time from contact witlT a case of \, ari-

cella until \, accination was one d^, in 96 sub-

Iects, two days in 20 subjects, three day's in 32
subjects and five days, but in 100 h in 15 sub-
Iects. \'accination of one after SIX days was
ineffective

CLINICAL AND IAIi\{UNE RESPONSES

of theThc clinical and immune responses

recipients are summarized in Table 2. Of 41
high fist pad, nts, 18 (43.9y, ) der, I. pad inch. ^
and 7 (17.0%) .xi, ibit"d fore, . Of 204 n. n-
high ink ruby". ts, .nly 16 (7.89'.) der*top. d
rashes and 2 (1.0%) exhibited fever. In 35 of
41 ITigl\ risk patients, the antibody, reactions
was good by the neutralization and jinmtino-
adherencc hcmmagglutination tests 4 to 6
WCCks after vaccination. Four of thc otl, ei's

gave POSitivc reactions in the skin tcsts. In
all, 40 of 41 (97.6%) an quire, I immunity. An-
tibody responses werc seen in 91.47, of tlTe
non-hig}\ risl< group, antl positive skin tcsts
were observed in tlTe other 8 cascs. Immunity
to \, ancella was acquired in 91.8%. Four
cases (marked by a in T'able 2) were omit-
ted from effective numbers, because thcy were
found to Ilave varicella immediately after vac-
cinations.

TABI. E 2 Cli?aiCO/ and 1111Mu, re I'eSpo?uses to maccz, zn{10n

High risl{ group

Non-high risl{ group

Eruptions due to vaccination were generally
few and slight. Owing to careful observation,
no eruptions were missed. 'The rashcs con-
SISted of red papules or vesicles, and they
healed mostly without scars. Nine cases in the
high risk group and ten cases in the non-high
risk group hatl less than ten CTuptions, and
less than 50 eruptions \VCrc observed in 7 and
6 cases in these respective groups. Two cases

Total

it Cases in \\hich \, aticella de\'eloped immediately after vaccination

No. of subjects
vaccinated

41+I"

20++ 3"

Eruption

18/41
439.1

16120+

7,891

3412+5245 +4"

Fever
37.5 C

71+I

17.1%

2120+

I 006

912+5

Antibody
response

36141

87.896

1711/87
91.4q'

2071228

Positive
skin reaction

41+
1000,

818
lory, ;

12/12

Immunit\.

acquired

40141

97.69h

1791/95

91.89b

2/9/236
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TABI, E 3. Reactz'ons due to "accz'notz'on

No. of eruptions

I-10

11-50

Numerous

Temperature

37.5 C

38 C

39 C

High risl<

had numerous eruptions. The inchdence of
fever was lower than that of rash, and all
febrile cases developed eruptions (Table 3).

The time from vaccination until the appear-
ance of eruptions was 12 to 19 days in the
non-high risk group, but 12 to 34 days in the
high fist group (Fig. I).

In the high risk group, the incidence of side
reactions differed according to the state of the
underlying disease. Among the 7 patients in
the state of complete remission, eruptions were
observed in 2 and fever in none. Among the
21 patients with the disease of active state who
were receiving higl} doses of jinmunosuppres-
sants, eruptions were seen in 12 and fever in
7. Among 13 patients who were not receiving

9

7

2

Non-high
risl<

2

4

10

6

o

hardly any, treatment, eruptions were seen in
3 and fever in none.

There was no evidence of aggravation of the
underlying diseases after vaccination in aru,

2

o

o

case.

CASES \\11TH SEVERE CLINICAL REAC-

TIONS

Three cases with severe, atypical reactions
were observed. The first was a 4-year-old girl
suffering from infantile spasm, who was re-
ceiving ACTH treatment. She received em-
ergency vaccination with 3,000 FFU of vaccine.
After 14 days, fever and \, esicles disseminating
over her whole body were observed. The sec-
ond case was a 9-year-old boy suffering from
Burkitt's lymphoma, and receiving high doses
of jinmunosuppressants. He was in remission
at the time of injection of 750 FFU of \, ac~

After 16 days, a vancelliform rash ap-
peared over the whole body, with a high fever
that lasted for 20 days. After recovery from
this first episode, disseminated atypical \, er-
ruca-like eruptions developed, which persisted
for 30 days. He also had slight fever for 15
days. The vaccine strain of varicella-zoster
virus was detected in fluid from the vesides.

In this case, cellular Immunity was marked Iy

Cases

10

cine.

5

10
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FIGURE I Time from vaccination till appearance of eruptions as side reactions
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. Non-high risk patient N =16

. High risk patient N-18

15 20 25 30
days



,.'AUI. E 4. Dutti o11 Ih, 'ee cnscs fur'Ih $871ei'e side ,'errctio, ,s (/ite 10 tidyice//n tidec, ,!e

Age

Sex

Treatn, ent

Discuse

\Vbcc

1.1 in phDcvte %

Immunoglobulins

ICA ing/dl

IGM

ICG

Vaccination PFU

Eruptions

Infantilc spasm

9 \r4 n. o 2 vr 9 ino

MF M

ACT}10.25ingxlO Pi, ++Sing. VCR 7.5mg P 1,365mg VCR Sing
61v, IP 585 ing, CPH 2,200ing MTX 56 rug
radiation 2,400 r

2,400

13

Temperature

Cellular Immunit\.

Virus from \ esicles

Scrum tintibody tit"r IAHA
Varicella skin test

Malignnnt lymphoma
(Burkitt)

12,200

33

= 60 133 66

=40 13472

550 11,236 660

3,000 750 750

numerous all stagcs first, nLimerous \. at Icelliform, soiltarv herpes-like
of eruptions-scar hemorrhagic -, scar for 20 davs eruption -, disseminatcd

second, numerous \. erruca- vesicles -, crust -, scar

like, pigmented atypical rash for 33 davs
for 30 days

38 C 20 days+15 days
marl<edl\. depressed

Abbre\. Iations P, Prednisolone ; VCR, Vincristine ; 6MP, 6 mercaptopurine ; MT\, A'lethotrexate ; CPH,
Cyclophosphamide
it Not done

Acute Ivmphatic ICUkemia
('F cell type)

depresscd by the blastogcncsis method, and a
negative result was obtained in the \, an cella
skin test. 01t thc othcr it and, his scrunT anti-
body titcr was clcvatcd. Thc third case was a
2-}, car-old boy suffcring from 'T-cull type ICU-
kernia who was recciving induction therapy
He received cinergcncy vaccination with 750
FFU of vaccine. Aftcr 34 days, one VCsiclc
devclopcd on his loin, and this gradually in-
creased in SIzc. Thcn VCsiclcs rescmbling
thosc of Ilerpcs-zoster became disseminated
His fever lasted for 35 days. Cellular immunity
was sustained by blastogenesis. The vaccine
strain of varicella zoster virus was detected in

fluid from the \, esides. A \, an cella skin test

gave a positive reaction. The total doses of
Immunosuppressants used, clinical signs, Ia-
bolatory data and jinmunological data in these

39 C 4 days
ND"

ND

4- 8

ND

14,400

15

\'accine \. Irus

< 2--128- 32

38C 35 days
sustained

three cases arc shown in Table +.

vaccine virus

FOLLO\V-Ul, STUDY ON VACCINEES

\\'e first used this vaccine seven years ago, and
we are following up vaccinecs, and checking
for herpes-zoster and vancclla every year.
Data on patients vaccinatcd by 1980 were in-
vestigated. High risk patients were examined
completely and non-high risk patients were
requestcd to complete questionnaires. In the
higlT risk group, herpes-zoster developed in
four and vancella in five cases by August 1983.
After revaccination, there were no case of
varicella. The protection rate of vancella,
protectedIcontacts was from 69,27, to 100%.
About half the non-high risk group came in
contact with varicella each year and gradually

< 2-4

+
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TABI, E 5

Year of follow-up

Time after \, accination

Fo//Dzu-up of protection agoz'"st nailcel/a and Inclde"ce of hell, es-SOSter

No. of vaccinees

No. of deaths"

Herpes-zoster"

Natural varicella"

Contacts with \, aricellaj
No. of follow-ups

No. protected I
No. of contacts

Protection rate

6 in0-3 vr 10 ino

1980

High risl< Non-high
group ris!< group

7932

o2

o2

2+

13125 33179

tt Accumulated number of patient

cases of vancella increased. For example, from
1982 to 1983, there were eight cases of vari-
cella and 68 cases of contact, so the protection
rate was 889' . The incidence of vancella until
1983 was 12.3%. There were no cases of
herpes-zoster in this group (Table 5)

Herpes-zoster in the high risl< group was
mild in 3 cases, and atypical in one case. All
cases ITealed without neurological sequelae, but
one patient died soon after the disease due to
relapse of leukemia.

Natural varicella in vaccinees was generally
mild. Extremely mild vancella with only I to
10 eruptions and no fever was seen in 4 cases
in the ITigh risk group, and 8 in the non-high
risk group. killd varicella with U to 50 erup-
tions were seen in 10 cases in the non-high
risk group, and moderate and normal varicella
were seen in I and 3 cases, respectively. 'There
was no severe case of vancella.

The times from vaccination Lintil natural

vancella infections, ranging from 6 months to
5 years, arc shown in Fig. 2. Among the 26
cases infected, 5 cases showed no antibody
response, but 2 of these gave a positive skin
tests. Paired sera were not obtained in 2 cases,
but 19 cases were coinfirmed to have acquired
humoral immunity after vaccination. Five high
risk patients and 5 healthy, children \\, ho
wished to be vaccinated were included

1981

7 in0-5 vr

H

9113

35

3

3

21125

69.2%

N-H

31133

115

o

o

8

5811/5

1982

10 in0-6 yr

95.2%

H

20121

37

6

4

5

12/26

95 -20,

N-H

56158

113

o

o

13

5011/3

1983

7 in0-7 yr

90.506

H

12/12

REVACCINATION

42

6

+

9129

100%

N-H

Since clinical \, an cella has been observed in

vaccinees by exogenous infection, those who
showed depressed immunity were revaccinated.
The need for revaccination was determined

from the skin reaction when the subjects came
in contact with cases of vancella. Revaccina-

tion was necessary, in 6 patients. All but one
of them had acquired cellular and humoral
immunity after the initial vaccination, but after
6 months to 4 years their skin reactions be-
came negative, and their serum antibody levels
were depressed. After^. eraccination, all cases
again showed an antibody response (Table 6).

45150

179

o

o

21

681179

9001

919

100%

60168

88.2%

56
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The following results and conclusioiTs were
obtained in this study.
I. Emergency, vaccination of susceptible

persons protects them completely from
infection with vancella if given within 5
days (100 h) after exposure to the virus

2. \Iaccination should be done as soon as

possible after. contact with \, aricella pa-
tients.

3. Immune responses are good in both high
risk and non-higl\ risk patients.

4. Underlying diseases are not aggravated
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L
5

FPU Antibody

1000 <2- 4

1000 2- 4 NT

3000 <2-16 IAHA

3000 <2- 2 IAHA

200 <2-16 IAHA

I 1000 <2- 4 NT

2 1000 -8 NT

N T ( +)3 3,000 <2-<2 skin test

43,000 <2- 2 NT

5 3,000 <2-<2 IAHA

6 3,000 <2-16 IAHA

I 3000 <2-32 IAHA

8 3300 <2-<2 IAHA

9 3000 <2-128 IAHA

10 3000 <2-16 IAHA

IA H A
U 1,000 <2-< 2 ( -I-)skii. 1.51

12 1000 <2-16 IAHA

13 I 000 8- 64 IAHA

14 1000 <2-16 IAHA

15 750 <2-256 IAHA

16 750 <2-64 IAHA

17 750 4-

18 500 <2- 4

19 500 <2-64 IAHA

20 500 <2-16 IAHA

21 1,000 8- 8

Vaccination

response I
NT .--><

a
.
.

00
.-

-t
co

.^

L_

2

-.
co
,-

.

.
Z

3 4 5
Year

6 Diseases

MCLS

ALL

NBLma

ALL

NS

Asthma

EQiglottitis

Mumps

Diarrhea

MCLS

o^><

FIGURE 2 TinTe fronT \accination till natural \. ariccllti infection. (1983.7)
Abbreviations MCLS, A, Iucocutancus lymphnode syndrome (Ka\\ asaki's disease) ; ALL, r\cutc Iyiiiphatic
leukemia ; Nblastoma, NCUroblastoma ; NS, Ncphrotic syndrome

,^,:

IAHA

IAHA

5
by, \, accination.
Clinical reactions werc common in the

high risk group, and slight in the non-
high risl< group
A1arked eruptions, sometimes atypical,
was seen In cases receiving Intensive Im-
inunosuppressive the rap},

~^\

6

IAHA

,,

Healthy

,--5<

,^

11

Diarrhea

11

Pneumon!a

Diarrhea

Healthy

11

7

,,

Eruptions due to thc \, accinc appeared
later in high risk patients.
Hcrpes-zoster was seei\ in the higlT risk
group

Natural varicella infection in^, occur even
in subjects who show a good immune
response, but it is generally mild

,,

8

,I

Asthma

Diarrhea

9

,I

Healthy
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TABI, E 6. Ret!acei"Qti0" 20ith malice//a macct'"e

Underlying disease

I Nephrotic syndrome

2 Nephrotic syndrome
3 Neuroblastoma

+ Nephrotic syndrome

5 NGphrotic syndrome

6 Chronic nephritis

Initial Additional
vaccinevaccine

dosedose

(FFU) (FFU)

10. The immunity of higll risk patients
should be checked regularly. If the jin-
inunity level is depressed, Teraccination
is recommended.

11. The vaccinee should be told at the time

of vaccination, that he may catch vari-
cella in the future.

3,000

3,000

250

750

3,000

300

Time after 1st
vaccination

500

500

750

500

850

850

Antibody response

+ yr I ino

4 yr I ino

I yr 4 ino

6 ino

3 yr 4 ino

3 yr

1st

NT, IAHA IAHA
< 2-16< 2-2

< 2-8+-8

< 2-8 < 2-32

< 2-82

< 2-8< 2-4

<2-<2 <2-16

2nd

Skin reaction

2nd1st
after before
vacci- vacci-

nation nation
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