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ABSTRACT 
Varicella is a common benign childhood illness. Rarely, serious complications arise. Im m unocmapromised patients usually suffer 
a more serious form of the illness. It is therefore prudent to prevent the infection in this group of patients. 

Varicella vaccination has been proven by. several workers to be effective in both healthy children and adults as well as in leukaemic 
children. 

As the vaccine had not been licensed for sale in Singapore, we could only import 10 doses of the vaccine under special license. 
This was given to 8 leukaemic children. Of this, 5 serocon verted after the first dose. Two patients had the benefit of a repeat 
vaccination 3 months later. Both subsequently serocon verted. Two of the patients died from a relapse of the illness, a year and 2 
years after the vaccination. 

None of the patients developed any side effects offerer and pain or varicella or zoster after the immunisation even though there 
was close contact with chicken pox. 

Although the study sample was small, it appeared that the vaccine was safe and efficacious in leukaemic children, especially 
after a 2 -dose injection. 
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INTRODUCTION 
As one of the common childhood exanthems, varicella is not 
necessarily a benign condition. Even in healthy children 
complications like viral dissemination, bacterial infection, Reyes 
Syndrome and encephalitis occur. Beside the morbidity and 
occasional mortality, varicella also has an economic impact 
resulting from physician visits, loss of working days for the 
parents and loss of school days for the child. 

In Singapore, between 1988 and 1990, 6 healthy people, 
including 2 children, 11 and 12 years of age, died from chicken- 
pox, giving a fatality rate of 0.11% oi. In leukaemic children, 
30% get visceral dissemination and 7% are at risk of dying a' 
Although anti -viral therapy and post -exposure prophylaxis with 
varicella zoster globulin have decreased the frequency of severe 
illness, these agents have their own limitations t3'o. It makes 
more sense to prevent if possible, rather than to treat the illness. 

Active immunisation of healthy and immunocompromised 
children have been studied by various workers in Japan, US and 
other parts of the world and most have found it to be favourable 
with few side effects t34rt. 

The incidence of chicken -pox in Singapore has risen from 
34.2/100,000 population in 1977 to 1826.8/100,000 population 
in 1993""7 (Fig I). With these startling numbers, leukaemic 
patients are obviously at an even greater risk of contracting the 
disease. Our own patients have had chicken -pox and zoster while 
undergoing therapy. Apart from the pain, systemic illness and 
the risk of disseminated illness, therapy also had to be suspended. 
This interruption in therapy may predispose the patient to a 
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Fig 1 -Annual incidence rates of reported chickenpox 
cases in Singapore 1954-1993 

1600 

1400- 

º 1200 - 
ó 

lotta - 

500- 

ó 

600 

400 - 

200 - 

o 
54 56 58 60 62 64 66 68 70 72 74 76 78 80 82 84 86 88 90 92 

Year 

Source communicable Disease Sum:il Lmce in Singapore, 1993 
Qummniine S Epidemiology Department, Ministry of the Environment 

relapse. Fortunately, none succumbed to the infection. 
In 1990, this vaccine had not been passed by the FDA in the 

United States. Similarly, it was not licensed for sale in Singapore 
by the Ministry of Health. It had to be imported under special 
license from Professor M Takahashi in the Research Institute 
for Microbial Disease, Osaka University. Only 10 doses of the 
OKA strain was available and this was airfreighted in and stored 
in the hospital pharmacy at 4 °C. 

We report our experience with these 10 doses given to 8 
patients with acute lymphoblastic leukaemia (ALL). 

Patient selection 
All the patients had ALL. Consent was obtained from the parents 
prior to the vaccination_ A detailed history taken from the parents 
revealed that none of the patients has had varicella before. 
Preimmunisation serology by the enzyme linked method (EIA) 
was carried out in 6 of the patients and they were found to be 
negative. Based on these 2 criteria, the patients were assumed 
to be susceptible to varicella. Four of the patients were still on 
treatment while the other 4 had been taken off treatment for a 

period of 2 to 28 months prior to the immunisation. 
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Vaccination 
The patients who were on chemotherapy were in the continuation 
phase of their treatment. Their schedule consisted of monthly 
pulse with Vi ncristine and a 5 -day course of prednisolone, daily 
mercaptopurine and weekly methotrexate. Chemotherapy was 

suspended i week before and 1 week after the vaccination. 
The vaccine (OKA strain, lot 018) containing 1000 pfu/dose 

was reconstituted just before the vaccination and patients were 

injected via the subcutaneous route. 
The patients' lymphocyte count was more than 500/arum at 

the time of the vaccination. 
Patients were carefully monitored for side effects of fever, 

rash, and joint pains. Blood counts were checked and adverse 

effects like thrombocytopen i a were noted as this had been 

reported as an adverse effect'''. Details of exposure to chicken- 
pox either within the household, among neighbours or 
schoolmates were noted. 

As only 2 doses were left after the first round, 2 patients 

received a second dose 3 months after the first vaccination. 

Serology 
Both the immunofluorescent test (IF) and EIA tests were done 

to confirm seroconversion. Serology was taken 6 weeks and 3 

years after the vaccination to check the antibody status. 

Tests for cell mediated immunity like skin testing and the 

lymphocyte stimulation tests were not done as it was not available 

then. 

RESULTS 
Altogether, 8 patients were vaccinated. Of these, 5 seroconverted 
(positive in both IF and EIA), giving a seroconversion rate of 
62.5%. Or the 3 nonconverters, 2 (SKX,EGL) received a second 

dose 3 months after the first vaccination. Both subsequently 
seroconverted after the second dose (Table I). 

None of the patients developed any pain or swelling over 
the injection site. Only one child had a mild flu -like illness. 

The rest did not have any fever nor rash which were the 

commonest side effects seen from other studies 0.111. 

Two patients died from their disease. They were both high 
risk ALL (MR and LKA). MR had infantile leukaemia and LKA 

had high white count at presentation and was in third remission 
at the time of immunisation. Both relapsed a year later and died 
of the disease one year and 2 years after the vaccination. Death 
was not related to the vaccination. 

The remaining 6 patients were followed up closely. None 
developed chicken -pox or zoster although all 6 were in contact 
with chicken -pox either directly within the household or with 
their neighbours and schoolmates. The incidence rate of chicken- 
pox in the local community was high with more than 1,000 cases 

per 100,000 population at that time (Fig 1). 

Three years later, the antibody status was checked. This 
showed that 4 had remaining antibodies and 2 were negative. 
The latter received only one dose of the vaccine while the two 
who received the 2 -dose vaccine remained seropositive. To date 

(5 years later), none of the 6 children alive has had chicken -pox 
nor zoster yet. 

DISCUSSION 
Varicella vaccine has been shown to be highly protective against 
chicken -pox in both normal and leukaemic children ""' with 
rates of seroconversion ranging from 96% to 98%") in normal 
children and 89% to 91% in leukaemic children (14.15). Arbeter 
also found excellent immunologic response with the production 
of varicella antibodies and cellular response in 95% of normal 
children which were maintained for 5 years o'1. Takahashi also 

showed it to be useful in protecting susceptible children on 

steroids (20). 

The incidence of zoster is low in normal healthy children'' ). 
In a group that had been vaccinated, the incidence of zoster had 

not been shown to be increased''-'). In leukaemic children, about 

10% get zoster (22". The American studies carried out by the 

NIAID showed that the incidence of zoster was lower in the 

vaccinated patients (2%) as compared to the controls (15%)(") 
In Gershon's series, none of the vaccinated leukaemics 

developed zoster while 21% of the controls (lid'9v=a'. 
Side effects consisted mainly of a low grade fever and a 

maculopapular rash in 10% of the patients r191. Disseminated 
varicella has not been reported. Secondary cases in a sibling 
following vaccination occurs in about 15% of cases 05). These 

cases occur usually when the vaccinee develops skin lesions and 

Table I - Varicella zoster virus antibody status of the eight patients with acute lymphoblastic leukaemia. 

Sex Age Treatment 
status 

Immune 6 weeks 

status IF EIA 

SKX M 7 years Off 
x28mo 

not done 

AC F 9 years Off 
x 22 mo 

not done 

LLG M 7 years Off 
x 24 mo 

not done 

MR M 3 years Off 
x 2 mo 

Negative 

LSH M 9 years On Negative 

TCC M 10 years On Negative 

EGL F 7 years On Negative 

LKA M 9 years On Negative 

IP: Immunofuorescene EIA: Enzyme immunoassay 

Post 2nd dose 3 years 

vaccination EIA 
IF EIA 

Remarks 

Vaccinated 

Contact with schoolmates 

Contact with siblings 

Contact with neighbours and 

schoolmates 

Died in first relapse 

Contact with schoolmates and 

neighbours 

+ Contact with schoolmates and 

neighbours. Relapse leukaemia 2 

years later 

+ Contact with schoolmates and 

neighbours 

Died in relapse 
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these varicella infections have all been noted to be mild. 
Sometimes even tertiary''-"' transmissions to the siblings have 
been reported ""4'51. There is no apparent increase in the 
incidence of relapse in vaccinated patients "sr. It would appear 
therefore that this vaccine is safe. 

Leukaemic children are immmnocomprontised and very 
susceptible to this infection. The mortality and morbidity is high 
and hence it would make sense to vaccinate these children. 

Owing to the status of the licensure of the vaccine in 
Singapore, we only had 10 doses of the vaccine and hence only 
a very small number of patients were vaccinated. Of the 8 

patients, 5 seroconverted after the first dose (62.5%) and another 
two converted after the second dose, giving an overall rate of 
75%. These levels are low as compared to similar studies by 
Gershon e'" and Arbeter nsl who obtained seroconversion rates 
of 89% to 91% respectively. Similarly, seroconversion rates of 
96% to 98% were achieved in healthy patients"''''', after a single 
dose vaccine. However, in Arbeter's study, the population were 
children who had been off therapy for 6 months. In our group,' 
half of the patients were still on chemotherapy which depresses 
the body's immune response. This may explain the lower rate of 
seroconversion. As with other studies, it was found that immune - 
compromised patients will require 2 doses of vaccination to 
achieve maximum protectiont930'. 

Serological conversion only indicates the presence of 
humoral immunity. All three - humoral, cellular and secretory 
immunity t10n are necessary for the protection against the 
varicella virus"). Most studies used humoral immunity to assess 

protection and it is the most frequently studied. Cellular 
immunity's' is important but not as extensively studied. Less so 

is the secretory immunity elicited by the varicella vaccine"). 
Some series have detected persistence of antibodies in at 

least 94% of healthy children 2 to 4 years post -vaccination t"'. 
Kuter found that antibody persisted in 100% of the children tested 
6 years after vaccination and 55 of the 463 vaccinees developed 
varicella during the 7 -year follow-up. There was no increase in 
the incidence of varicella over time's). In leukaemic children, 
20% of seropositive vaccinees become seronegative after I year 
and over the next 5 years, this rate remains fairly constant'" -e>. 

Subclinical infections resulting in an increase of the varicella 
antibody titre can occur in seronegative patients who remain 
asymptomatic after household exposure to varicella 195. This 
subclinical infection is theorised to play a key role in the 
maintenance of long-term immunity's). 

Our patients were carefully monitored and parents were 
questioned closely on their children's possibility of having 
chicken -pox. Parents in fact were very aware of the fact that the 
children could possibly get chicken -pox despite the vaccination. 
Throughout this whole period, there was no clinical evidence to 
suggest that these children had any evidence of chicken -pox 
although some of them had close household contact. At the point 
of contact, perhaps serological testing could have been done to 
detect a rise in the antibody titre. This was not done as the children 
already had considerable needle phobia and were reluctant to 
have any further blood tests done on them. 

bn our own cohort, 2 patients lost their seropositivity and 
despite exposure to varicella (AC) in her siblings and (LSH) in 
his schoolmates and neighbours, neither developed clinical 
infections. Subclinical infections, if it occurred did not enhance 
their serological markers. They both became seronegative. 

The most important indicator of immunity is the degree of 
protection provided to the vaccinees following exposure to the 
varicella virus. Here, cell mediated immunity must have 
contributed to their protection. To exemplify this, Baba et al 09 

in his study on institutionalised infants and varicella infections 
found that all individuals with negative skin test to varicella 

antigen before a varicella outbreak developed clinical chicken- 
pox, and pre-existing antibodies did not prevent the development 
of the illness although the severity was milder in those with a 

higher antibody titre. 
In another paper by Takahashi cr', varicella vaccine was given 

to 18 susceptible children. All these had the positive conversion 
on skin testing with varicella virus antigen with little pre-existing 
humoral antibody. These children were all protected against a 

clinical varicella epidemic which subsequently occurred in that 
institution. 

Unfortunately, the test for cell mediated immunity were not 
done for our patients as it was not available in the institution at 
that time. If it had been done, the results may have supported 
our hypothesis that cell mediated immunity had contributed to 
their protection. 

As stated earlier, about 10% of vaccinees get a low grade 
fever and a mild maculopapular rash. Also, some reports have 
cited thrombocytopaenia as another side effect"". Only one of 
the patients had a mild flu -like illness. He recovered very quickly. 
None had attenuated varicella infection as an immediate effect, 
or zoster up till the present moment which is 5 years after the 
immunisation. There were no adverse effects on the 
haematological parameters. 

Like other workers, we found that varicella vaccine can be 
safely given with efficacy in this group of immune -compromised 
patients. However, this study group was small owing to the 
constraints of the licensure of the vaccine and the prohibitive 
cost. A much larger series with tests to check on cell mediated 
immunity will certainly be of much value to confirm the safety 
and efficacy of the vaccine. 
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