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Abstract  
 
The application of the most recent DNA sequencing technology to consanguinity studies show that the 
causative mutation for any rare autosomal recessive disorder can be identified  by whole exome 
sequencing if only two affected sibs born of first cousins can be studied (Pippucci T. et al: Hum Hered 
2011; 72: 45-53).  But consanguinity is also a powerful for establishing the prevalence of rare disorders in 
inbred population groups. Classical studies of consanguinity have taken advantage of the relationship 
between the gene frequency for a rare autosomal recessive disorder (q) and the proportion of offspring of 
consanguineous couples who are affected with the same disorder. We recently developed a new 
approach for estimating q using mutation analysis of affected offspring of consanguineous couples based 
on the possibility that the child born of consanguineous parents carries the same mutation in double copy 
(true homozygosity) or alternatively carries two different mutations in the same gene (compound 
heterozygosity) inherited  through two different ancestors.  
 
The proportion of compound heterozygotes among children affected with a given autosomal recessive 
disorder, born of consanguineous parents, can be taken therefore as an indirect indicator of the frequency 
of the same disorder in the general population. Data from the offspring of consanguineous marriages 
affected with different autosomal recessive disorders collected by different molecular diagnostic 
laboratories in Mediterranean countries where the frequencies of consanguineous marriages is high, show 
the validity of this approach which we called the HI (Homozygosity Index) method (Gialluisi A. et al. Ann 
Hum Genet 2012;76: 159-67).  In particular we  tested the HI method on different samples of patients 
affected with two autosomal recessive disorders, namely Familial Mediterranean Fever (FMF) and 
Phenylketonuria (PKU), born either to first cousins or to unrelated parents. More recently the HI method 
has been used to verify the high prevalence of Wilson disease (WD) in Sardinia where essentially four 
different mutations in the ATP7B gene (13q14.3, MIM 606882) are associated with alterations of copper 
metabolism resulting in pathological progressive copper accumulation in liver and other tissues. The 
worldwide prevalence (P) of WD is about 30/million, while in Sardinia it has been estimated to be in the 
order of 1/10000, one of the highest worldwide (Loudianos  G.et al. Hum Mutat 1999; 14:294–303). All 
these estimates have been inferred through classical clinical approaches, and as such they are likely to 
suffer from an underdiagnosis bias. Indeed, a recent molecular neonatal screening in Sardinia reported a 
WD gene frequency of 1.92% with a resulting prevalence of 1/2707 livebirths (Zappu A et al. J Pediatr 
Gastroenterol Nutr 2008; 47:334–338). The HI method (see above), applied to a sample of 178 carefully 
characterized  patients collected by the pediatricians of the Ospedale Regionale per le Microcitemie and 
University of Cagliari, confirms the results reported by Zappu et al. raising the interesting question of 
whether the high prevalence of WD in Sardinia is due to genetic drift or selection (Gialluisi A. et al. Eur J 
Hum. Genet, in press). 
 
In conclusion the widespread use of the molecular genetic analysis of causative mutations to confirm 
clinical diagnoses has considerably improved the possibility of using the consanguinity approach based on 
the HI method which has become reliable, accurate and inexpensive. The results of this type of studies 
can be used to establish priorities for screening and intervention policies, as in the case of WD in Sardinia. 
This is not a trivial result for communities where autosomal recessive “rare” disorders can be not so rare 
and have a strong social impact.  
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