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Abstract:  

Statement of Purpose and Background: 
Increasing evidence supports the concept of Macrophage Migration Inhibitory Factor (MIF) as 
an inflammatory cytokine that plays a central role in the pathogenesis of vasculitis. Increased 
MIF levels have been found in the serum of patients with Wegener’s granulomatosis (WG) and 
microscopic polyangiitis. Polymorphisms in the MIF gene influence its expression and may 
influence development and severity of vasculitis. Two specific polymorphic sites have been 
identified in the MIF promoter that correlate with MIF production in vivo: a -794 CATT repeat 
and a -173 G/C Single Nucleotide Polymorphism (SNP). We studied the association of “high 
expression” MIF alleles and haplotypes with disease severity in WG. 
Methods: 
The study consisted of 502 patients with WG and 576 matched controls. Because of genetic 
variation among races, the study focused on Caucasians (the majority of the cohort). Genotyping 
for the CATT site was performed by polymerase chain reaction (PCR) plus capillary 
electrophoresis; SNP analysis was performed by real-time PCR using ABI Prism 7900 HT. The 
frequencies of high expression MIF alleles/haplotypes were calculated and compared between 
patients and controls, and in the same vasculitis cohort, between patients with severe and limited 
disease. The results were compared using Pearson Chi-square. Haplotypes were analyzed using 



HPlus 2.5 software. 
Results: 
The percentage of individuals carrying a single 6,7, or 8-CATT repeat (high MIF expression) 
was 61% in patients with WG and 58% in controls (p=0.32), whereas the percentage increased 
from 54% to 64% in patients with a limited versus a severe form of WG (p=0.04). There was no 
statistical significance in the -173 G/C SNP between these groups. Haplotype results in cases and 
controls are summarized in Figure 1. Patients with haplotype 7/G had an odds ratio of 2.8 ([1.06-
7.58] p=0.038) for developing WG, whereas patients with haplotype 5/G and 5/C had odds ratio 
of 0.78 ([0.63-0.97] p=0.02) and 0.39 ([0.16-0.95] p=0.038) respectively. There was no statistical 
difference in the frequencies of haplotypes between patients with limited and severe WG. 
Figure 1: Haplotype frequencies in cases and controls. Allele 1=-173 SNP G/C (0=G, 1=C). 
Allele 2=CATT repeats (5=5-CATT repeats, 6=6-CATT repeats, 7=7-CATT repeats, 8=8-CATT 
repeats) 
Conclusion: 
High expression MIF CATT alleles (6-, 7-, 8-CATT) but not the -173 SNP is associated with 
increased severity of WG. Furthermore, the presence of haplotype 7/G triples the risk of the 
disease, whereas haplotypes 5/G and 5/C decrease the risk. 
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