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Background: We developed and implemented into routine clinical practice a relative haplotype 

dosage (RHDO)- based method for NIPD of multiple single gene disorders (SGD), including spinal 

muscular atrophy (SMA), Duchenne and Becker muscular dystrophies (DMD/BMD), cystic fibrosis 

(CF) and congenital adrenal hyperplasia (CAH). To date, we have successfully performed NIPD for 

102 pregnancies including UK NHS patients and international referrals. 

Materials and Methods: Targeted enrichment of thousands of SNPs across multiple genomic regions 

and massively parallel sequencing (Illumina MiSeq) of cfDNA followed by RHDO analysis.  Maternal, 

paternal and proband genomic DNA samples are tested alongside cfDNA for haplotype phasing and 

to measure fetal fraction. 2-3 pregnancies are tested per MiSeq run, centralising testing and 

decreasing costs for use in clinical service. There is no requirement to confirm positive results. 

Results: We have reported 35 normal, 37 unaffected carrier and 24 affected pregnancies with an 

average turnaround time of 11 days. Gestational age has ranged from 8 - 18 weeks. For 6 (5.9%) 

cases, a complete result could not be issued due to persistent low fetal fraction, recombination or 

lack of informative SNPs and therefore follow-up invasive testing was recommended. Outcome data 

from molecular testing is available for 47 of these pregnancies, showing 100% concordance with the 

NIPD result. For a further 5 pregnancies, a healthy child was born following negative NIPD, but no 

further testing was performed. No discordant results have been reported.  

Conclusions: NIPD by RHDO is a robust assay, which is feasible to provide in a clinical setting for both 

X-linked and autosomal recessive disorders. The assay could be extended to increase the availability 

of NIPD for additional monogenic disorders, thus providing accessibility for many more couples with 

a pregnancy at risk of a SGD.  
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