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Case-control study of genetic determinants of agranulocytosis associated with the use of 
metamizol and beta-lactamic antibiotics. 
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Introduction: Though agranulocytosis presents a low incidence (3.5 per million per year), it is a 
serious condition with a case-fatality rate of around 10%. In a high proportion of cases, it is associated 
with drugs; metamizol and beta-lactamic antibiotics are the most frequently involved drugs1 The fact 
that so few patients develop agranulocytosis after ingesting a potentially causative drug may indicate 
that genetic factors could play a role in its pathogenesis. Significant genetic associations have been 
identified in the major histocompatibility complex for hypersensitivity reactions associated with several 
drugs, and some of them have been recognized in drug induced agranulocytosis. The HLA system 
has been the main hypothesized region: a) gene variants of the HLA-DQB1 has been implicated in the 
pathogenesis of clozapine2; b) HLA A, B7 DQ1 was suggested to be associated with metamizol3 
although it has not been replicated. 

Objectives: To present the methods and preliminary results on the collection of DNA for the 
pharmacoepidemiological study on genetic determinants of agranulocytosis associated with metamizol 
and beta-lactamic antibiotics. The study aims to compare the allelic distribution of HLA (A,B, DRB1, 
DBQ1) in the agranulocytosis cases associated with the use of metamizol or/and beta-lactamic 
antibiotics with that of their controls. As an additional  objective  the elastase 2 neutrophil genes 
related to mendelian forms of congenital agranulocytosis will be analyzed in the cases only.4 

Methods: Design: Case-control study. Potential cases are patients with <500/mm3 granulocytes. 
Retrospective and prospective cases are identified from the AG network in Barcelona (1980-) and the 
Eudragene collection.5 Sample size:90 cases and 180 controls are considered to estimate an OR= 5 if 
the allelic frequency is at least 5% (Gauderman WJ, Morrison JM. QUANTO 1.1: A computer program 
for power and sample size calculations for genetic-epidemiology studies, http://hydra.usc.edu/gxe, 
2006).Sex and ethnicity/age matched controls will be selected. HLA will be determined by sequence-
specific oligonucleotide probe PCR using the Luminex microbead technology. The software SKDM will 
be applied to compare the HLA allelic frequencies (two-sided Fisher test and Bonferroni correction).6 

Causality assessment is performed with the WHO algorithm. 

Results: In the period January 1999-December 2010 147 retrospective cases were identified; of those 
79(54%) are exposed to the study drugs. Blood samples were collected in 14(18%) cases (6 beta-
lactamic antibiotics, 4 metamizol and 4 both drugs). Out of 18 prospective cases (up to 31/12/2011) 
13(72%) were exposed to the study drugs. Blood samples were collected in 6(46%), (3 beta-lactamic 
antibiotics and 3 metamizol). Of these 20 cases with available blood samples, 11(55%) are women 
and 9(45%) men. 19 additional cases will be contributed by the Eudragene collection (3 beta-lactamic 
antibiotics, 9 metamizol, 7 both drugs). 

Conclusions: Case-control design is an efficient approach to study genetic determinants of rare 
diseases associated to the use of drugs but national and international collaborative networks are 
needed. Both prospective and retrospective approaches are advisable for collecting samples for 
genetic studies of rare adverse drug effects. 
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