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Abstract 
Background: Varicella is a highly contagious and dangerous disease especially in immunocompromised 
patients. Children with cancer are at increased risk of severe illness and may fatal cases occur. Vaccination from 
VZV ( varicella zoster vaccine) infection can be safe, immunogenic, and effective in children with leukemia 
who meet the criteria and are at the risk of serious disease or death. The aim of this study was   investigate the 
efficacy of vaccines VZV on pediatric patients with Acute Lymphoblastic Leukemia 
Materials and Methods: The study was performed on 46 ALL children aged between 1to15 years old who 
underwent chemotherapy. Considering the efficacy of vaccines on pediatric patients the title serum sample of 
IgG-anti-VZV avidity was determined using a test kit before and after the injection of vaccines VZV. 
Results: A total of 46 patients were included analysis. Their title serum sample IgG were negative before the 
injection of  vaccines VZV and after receiving VZV vaccine with respect to title serum sample IgG atatus,  31 
(67.4%) patients were positive and 15 (32.6%) patients were negetive. No significant was observed association 
between either title of IgG-anti-VZV after receiving of VZV vaccine and gender (P = 1.0) title of IgG-anti-VZV 
and age groups (P =0.387). 
Conclusion:  Regarding the obtained results, it can be concluded that varicella vaccination can have an 
acceptable effectiveness on pediatric patients with ALL. Varicella vaccination can be recommended for 
protecting these patients against VZV in order to decrease the morbidity rate caused by this infection.   
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Introduction 
Varicella zoster virus (VZV) is usually 
self-limiting and a mild disease in healthy 
children (1). On the other hand, most 
children with cancer still seem to have a 
perfectly functioning immune system at 
the time of disease  presentation (2),but 
immunocompromised children, especially 
those who cancer are receiving 
chemotherapy are at great risk of suffering 
from severe, , prolonged, and complicated 
varicella. It can be resulted in disseminated 
disease, hepatitis, encephalitis, pneumonia  

 
 
and even death (3). The most common 
pediatric malignancy is acute 
lymphoblastic leukemia (ALL) that 
accounts for nearly 75% of all newly 
diagnosed leukemia and 25% of all 
malignancies in childhood(4). However, 
treated ALL children can experience 
significant morbidity from VZV infection 
(5). Although primary VZV infection in 
these children has mortality rate of 7%–
10% in the absence of antiviral treatment, 
mortality rate can be reduced given that 
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antiviral and appropriate supports are 
readily available (6). Some clinical trials 
declare that vaccination can be safe, 
immunogenic, and effective in children 
with leukemia who meet the criteria and 
are at risk of serious disease or death (5, 7) 
. Due to the risk of serious complications 
or death from varicella among patients 
with ALL, they suggest the use of vaccines 
for decreasing the rate of mortality caused 
by VZV infection (8). This study was 
designed to investigate the efficacy of 
vaccines VZV on pediatric patients with 
acute lymphoblastic leukemia 
  

Materials and Methods 
This study was performed on ALL 
children aged between 1-15 years old with  
who referred to  hematology-oncology 
ward at Dr. Sheikh children’s hospital, 
Mashhad. ALL of patients were in 
maintenance phase of chemotherapy. From 
66 patients, 15 cases had positive serum 
title pre-vaccination and 6 patients were 
Lymphopenia (lym <1500). The records of 
these patients and entirely to the discretion 
of the treating physician and the patients 
who received the vaccine were selected 46 
candidates, then one dose of vaccine-type 
VZV (OKA. Japan) injected 
subcutaneously into them. All study 
participants or their parents/legal guardian 
gave their written informed consent. The 
title serum sample IgG-anti-VZV avidity 
was determined using a test kit, which 
involved the removal of low-avidity 
antibodies via urea treatment and 
measurement of the remaining bound IgG 
by ELISA before and 6 week following the 

injection in order to explore the efficacy of 
vaccines VZV on pediatric patients. 
Results were reported as positive or 
negative, if IgG titer was less than 80 it 
was considered as negative and > 80 as 
positive. 
 

Results   
A total of 46 patients were included in this 
analysis (25 boys, 21 girls). Their title 
serum sample IgG were negative before 
the injection of vaccines VZV, and 45 
(97.8%) patients received one dose of 
VZV vaccine and only one patient (2.2%) 
received two doses of VZV vaccine. 
According to the tables 1 and 2, only one 
female patient received two doses of VZV 
vaccine, who was at the age group 10 to 15 
years old. There was no significant 
association between doses of VZV vaccine 
and gender (P = 0.457) and also there was 
no significant association between doses of 
VZV vaccine and age groups (P = 0.370). 
After VZV vaccine receiving, 31 (67.4%) 
patients had positive title serum sample 
IgG and 15 (32.6%) patients had negative 
title serum sample IgG. According to 
Table 3, 68% of boys and 66.7% of girls 
had positive title serum sample IgG after 
receiving VZV vaccine. No significant 
association was found between title of 
IgG-anti-VZV and gender (P = 1.0). 
Moreover, 42.9% of children aged 1 to 5 
years old, 72.4% of children aged 5 to 10 
years old, and 70% of children aged 10 to 
15 years old had positive title serum 
sample IgG  (Table 4) and there was no 
significant association between title of 
IgG-anti-VZV and age groups (P = 0.387). 
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Table I: Distribution of the number of doses of vaccine according to gender 

Dose vaccine Gender      P-value 

Boy Girl 

Count Percent Count Percent 

One dose 25 100 20 95.2 0.457 

Two doses 0 0 1 4.8 

Total 25 100 21 100  

 

 
Table II: Distribution of the number of doses of vaccine according to age group 

 

Dose 

vaccine 

Age group  

P-value 1to 5 years 5 to 10 years 10 to 15 years 

 

Count Percent Count Percent Count Percent 

One dose 7 100 29 100 9 90 0.37 

Two doses 0 0 0 0 1 10 

Total 7 100 29 100 10 100  

 
 

Table III: Distribution of title serum sample IgG after received of VZV vaccine according to gender  

 

Title of IgG 

Gender  

P-value Boy  Girl  

Count Percent Count Percent 

Positive  17 68 14 66.7 1.0 

Negative  8 32 7 33.3 

Total  25 100 21 100  
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Table IV: Distribution of title serum sample IgG after received of VZV vaccine according to age 

group  

 

Title of IgG 

Age group  

P-value 1to 5 years 5 to 10 years 10 to 15 years 

 

Count Percent Count Percent Count Percent 

Positive  3 42.9 21 72.4 7 70.0 0.387 

Negative  4 57.1 8 27.6 3 30.0 

Total  7 100 29 100 10 100  

 
 

Discussion  

Immunocompromised patients are 
threatened by severe infections, in part by 
infectious agents which rarely cause 
complications in non-immunosuppressed 
children. VZV infections in this patient 
cohort have an increased risk of serious 
morbidity and even death (9). Caniza et al., 
conducted a large retrospective study and 
suggest that VZV vaccination should not 
be undertaken in children with ALL. They 
found that only 0.057% of children, 
enrolled on ALL protocols during the 
modern era (after 1984), died by VZV 
infection (5). Before the era of antiviral 
therapy, disseminated VZV infections 
have been described in children with 
cancer under chemotherapy, especially in 
acute lymphoblastic leukemia (10). In the 
United States, VZV vaccination coverage 
was 89% among US children aged 19 to 
35 months in 2006, where universal VZV 
vaccination was introduced in 1995 (11). 
Marin et al., (12), Asano et al., (13), and 
Seward et al., (14) demonstrated  that risk 
of VZV infection can be reduced in 
countries where susceptible children aged 
1 year and older in the general population 
are routinely vaccinated. Recently, an 
increasing general awareness of varicella-
related complications has led to the 
assumption that hospitalization with 

subsequent severe complications occurs in 
approximately 20% of VZV-infected, 
immunocompromised patients (9). 
Pourakbari et al., showed the 
seroprevalence rate of VZV was about 
65% in population when IgG antibodies 
were used against VZV in serum sample of 
them (15). Socan et al., reported that VZV 
IgG was positive in 85.6% individuals at 
Slovenia (16) and accordingly, this study 
applied the title serum sample IgG to 
determine the seropositive for VZV before 
and after the injection. The results of this 
study revealed positivity of title serum 
sample IgG in 15 patients and its 
negativity in 46 patients before the 
injection of vaccines VZV. While after the 
injection of vaccines, 31 patients (67.4%) 
had positive and 15 patients (32.6%) had 
negative title serum sample IgG. The 
efficacy of this vaccine depends on the 
number of doses and the interval since the 
last dose. Cenoz et al., suggested that the 
second dose of vaccine increases the 
effectiveness with respect to the first dose; 
they reported Vaccine effectiveness was 
87% for one dose and 97% for two doses 
(17). In a literature review, Seward et al., 
found a mean effectiveness for one dose of 
vaccine about 84.5%; with a range of 44% 
to 100% (18). Shapiro et al., estimated 
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98.3% effectiveness for two doses of 
vaccine in preventing laboratory confirmed 
cases (19). Vaccine effectiveness of  
67.4% was demonstrated for one dose of 
vaccine in the current study. The results of 
this study were in line to other published 
investigations. The effectiveness of a 
single dose of varicella vaccine was very 
high during the first three years (> 90%) 
and fell in children who had been 
vaccinated more than three years 
previously (61%), which supports the role 
of waning immunity as an explanation of 
the suboptimal effectiveness of a single 
dose of varicella vaccine (20, 21). The 
results of this study showed that 42.9% of 
children aged 1 to 5 years old, 72.4% of 
children aged 5 to 10 years old, and 70% 
of children aged 10 to 15 years old had 
positive title serum sample IgG following 
varicella vaccine (Table 4). Thus 
according to obtained results, the 
effectiveness of a single dose of varicella 
vaccine can be achieved in age range of  5 
to 15 years old for pediatric ALL patients. 
Although official recommendations and 
guidelines (22) suggest that individuals 
with ALL could be vaccinated, pediatric 
oncologists avoided VZV vaccination to 
prevent transmission of vaccine-type VZV 
to susceptible patients (23) and to avoid 
withholding chemotherapy for two weeks. 
Furthermore, a case of progression to 
severe VZV disease and death after 
vaccination was recently reported by 
Caniza et al., (5). Overall, the rate of early 
mortality from infection is declining. 
Prucker et al., reported only 21 infectious 
deaths, and no deaths from VZV, in a 
population of 896 children with ALL (24). 
IgG antibody avidity may serve as a 
marker to evaluate long-term aspects of 
humoral immunity, although the clinical 
relevance and association with protection 
against VZV re-infection and reactivation 
has to be awaited. Cellular immunity 
against VZV is significantly diminished in 
ALL patients who have to be considered 
when evaluating immunity against VZV 
(25). Regarding immunisation in children 

with cancer, for some vaccines there is 
enough evidence to design good 
recommendations for protecting these 
patients against vaccine-preventable 
diseases without any risk of poor immune 
response or adverse events. 

 In the current study,13% of patient 
experienced vaccination side effects ; that 
is 3 patients experienced maculopapular 
rash  , 1 headache, 1 fever and 1 
thrombocytopenia. 
 

Conclusion 
Most children with cancer still seem to 
have a perfectly functioning immune 
system at the time of disease presentation. 
The concentrations of total 
immunoglobulins and antibodies against 
specific vaccine antigens are usually in the 
normal range. Routine vaccination against 
varicella has a great potential to 
significantly reduce the burden of this 
disease, given that sufficiently high 
coverage reach in the target population. 
Regarding the results, it can be concluded 
that varicella vaccination can have an 
acceptable effectiveness on pediatric 
patients. Furthermore, varicella 
vaccination is recommended for protecting 
these patients against VZV in order to 
decrease morbidity of this infection in 
these patients. 
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