


Zanjan University of Medical Sciences

Title: Correlation between vaccination status and 
the risk of childhood acute lymphoblastic 

leukemia

Mohammad Soleiman Soltanpour, Kambiz Davari, Morteza Hashemi

Presented by :  Mohammad Soleiman Soltanpour

Ph.D of Hematology and Blood Banking



Epidemiology of Leukemia 

 Leukemia is one of the most common

cancer in children and teens, accounting

for almost 1 out of 3 cancers.

 About 3 out of 4 leukemia among

children and teens are acute

lymphocytic leukemia (ALL).

 Most of the remaining cases are acute

myeloid leukemia (AML).





 ALL is most common in early childhood, 

peaking between 2 and 5 years of age.

 AML tends to be more spread out across 

the childhood years, but it's slightly more 

common during the first 2 years of life 

and during the teenage years.

Epidemiology of Leukemia 



Risk factors and etiology

 Ionizing radiation during prenatal and postnatal 

life

 Paternal smoking

 Exposure to household pesticides

 Benzene.

 Genetic and epigenetic factors

 Gene deletion

 Gene mutation

 Chromosomal translocation



 immune dysfunction may play an important 

role in the etiology of childhood leukemia.

 Leukemia is essentially a malignancy of the 

immune system.



Risk factors and etiology



 Early exposure to infections may

modulate the development of immune

system and may be protective for

childhood ALL.

 Greaves in 1997 stated that both the

pattern and timing of infections in early

life is critical to the developmental

programming of the immune system.

Risk factors and etiology



 Current lifestyles 

 Improvement of hygiene 

 less exposure to infections 

 causes defect in appropriate development of 

immune system. 

Risk factors and etiology



 Genetic predisposition 

 Inappropriate development of immune system

 Results in an abnormal immunological 

response thus increasing the risk of leukemia

Risk factors and etiology



 Vaccination due to its role in stimulating 

the immune system, has been 

considered a potential modifier of the 

risk of childhood leukemia.

 Vaccination timing and dosage  



Risk factors and etiology







Vaccination

 A study from Australia reported

 A increased risk of ALL leukemia with

vaccination against diphtheria, pertussis

(whooping cough), and tetanus

 While other studies did not support such an

association.





 Also, studies from USA, Canada and Finland 

have reported:

 A reduced risk of leukemia with Bacille 

Calmette–Guerin (BCG) vaccination.

 However, a study in New Zealand showed no 

effect.

Vaccination



Aim of present study

 Analyzing the correlation between diphtheria,

pertussis, tetanus (DPT), poliomyelitis, MMR,

hepatitis B, BCG and Haemophilus influenzae

type b (Hib) vaccination and risk of ALL

leukemia.



Material and Methods



Search Strategy

 Scopus, 

 PubMed, 

 Google Scholar, 

 Science-Direct, 

 Web of Science, 

 ProQuest, 

 ClinicalTrials.gov, 

 Directory of Open Access Journals, 



Search Strategy

 Immunization or immunized

 Vaccines or vaccine or vaccination or vaccinated 

 Risk or risks or association or correlation or odds 

 leukemia or leukaemia or leukemic or leukaemic 

 child or children or childhood or baby or infant or 

infants or newborn or neonates or pediatrics or 

pediatric 



Selection criteria: 

inclusion criteria 

 Studies reported:

 the association of early vaccination with 

leukemia in children under 20 years old 

and vaccines were included in this 

study. 

 . 



Selection criteria: Exclusion 

criteria
 (i) unreliably extracted data; 

 (ii) leukemia cases reported in adults; 

(iii) overlapped data sets; 

 (iv) abstract-only articles, 

 All studies identified were reviewed 

independently for eligibility. 





Statistical methods

 Comprehensive Meta-analysis software 

STATA version 14 was used.

 Summary odds ratios (ORs) 

 95% confidence intervals [CIs] 

Heterogeneity: Q statistic and I-squared 

tests. 

 Heterogeneity was considered  statistically 

significant if the P-value was < 0.1 or I-

squared value was > 50%



Results



Forest plot showing meta-analysis of 

polio sip vaccination



Forest plot showing meta-analysis of 

MMR vaccination



Forest plot showing meta-analysis of 

rubella vaccination



Forest plot showing meta-analysis of 

measles vaccination



Forest plot showing meta-analysis of 

HiB vaccination



Forest plot showing meta-analysis of BCG 

vaccination

 Results



Forest plot showing meta-analysis of 

HBV vaccination



Discussion 



 The main finding of present study was 

that childhood vaccination status was 

not significantly correlated with the risk 

of ALL.

 However, inconsistencies in existing 

findings with respect to vaccination and 

childhood leukaemia have been 

reported. 



 Some studies reported decreased

 risks of leukemia associated with measles 

vaccination, DTP vaccination, Haemophilus 

influenzae type B (Hib) vaccination, and BCG 

vaccination for tuberculosis (16). 

 Timely completion of early childhood 

immunizations may decrease the risk of

 leukemia through general improvements in 

immune functioning.



 The reasons for inconsistent results may be 

related to “Exposure assessment” in different 

studies.

 Few studies: 

 Written vaccination records 

 Most studies used:

 Interviews with parents 

 Self-administered questionnaires by parents.


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