
 

 

QF-PCR for detection of chromosomal aneuploidies 

Prenatal diagnosis using G-band cytogenetic analysis of cultured amniocytes is regarded as the gold standard for 

evaluating genetic causes of birth defects and pregnancy loss, ever since the first achievement by Valenti in 1969. 

However the conventional cytogenetic approaches are time consuming , expensive, labor intensive, low in resolution 

( >5Mb) and entail problems such as culture failure due to no growth or microbial contamination.  

Several sophisticated methodologies which do not necessitate meiotic cells including Fluorescent in situ hybridization 

(FISH), quantitative fluorescent polymerase chain reaction (QF PCR), array comparative genomic hybridization 

(aCGH), multiplex ligation-dependent probe amplification (MLPA) and BACs-on-Beads (BoBs) have been developed 

in the recent past to investigate genetic abnormalities with ease. 

 

QF-PCR the preferred platform 

Since conventional G-band cytogenetic analysis is time consuming (2-3 weeks), quantitative methods measuring 

contributions from individual chromosomes have been used for rapid detection of chromosomal abnormalities 

(Jimenez et al., 2010). FISH is a routine method used for rapid detection in interphase amniocytes thereby avoiding 

the need to culture cells. However the technique is expensive, complex, labor intensive requires technical 

expertise, has limited resolution and prevents the efficient processing of a large number of samples in a 

diagnostic setting. These drawbacks have encouraged the development of more rapid and efficient methods for 

detection of chromosomal aneuploidies.  

 

QF-PCR discriminates between normal and affected individuals by differential amplification of target sequence due to 

different amounts of starting template DNA. Thus inexpensive QF PCR can be proposed as a complementary tool to 

cytogenetic studies (Pena et al., 2013, Jimenez et al., 2010). 

QF-PCR is one of the most accurate, robust and versatile tool for measurement of copy numbers of nucleotide 

sequences. This technology is amenable to automation and high throughput (96 samples at once) and could 

potentially reduce turnaround time (24hrs) as compared to FISH, aCGH, MLPA and BoBs. Rapid aneuploidy 

testing (TAT) by QF PCR has demonstrated low failure rate with high positive and negative predictive value 

(>99.8 -100%) (Vestergaard EM et al., 2014, Phadke SR et al., 2015) with a 100 % sensitivity and specificity 

(Nicolinin et al., 2004,  Phadke SR et al., 2015) 

 

While QF-PCR and MLPA are the most extensively validated DNA based techniques for rapid detection of fetal 

chromosomal aneuploidies (Mansfield ES et al., 1993, Ogilive CM et al., 2004, Helmy N et al., 2011, Schouten JP et 

al, 2003), MLPA uses a combination of probe hybridization and PCR followed by capillary electrophoresis and 

fluorescence quantification (Diepvens Fet al., 2002). The limitations of the assay include requirement for high quality 

DNA sample, lengthy & labor intensive procedure (Diepvens F et al., 2002, Schoutjen J et al., 2004). QF PCR 

exhibits equal application efficiency and saves more than 12 hours TAT, making it faster and easier.  

Prenatal BoBs has a TAT of 48 hrs as compared to QF PCR (<24 hours). The test failure rate is 3.3% for prenatal 

BoBs as compared to 1.3% for QF-PCR with a frequency of 0.13% false negative ratio with BoBs as compared to 

0.003% for autosomes and 0.02% for allosomes by QF-PCR. The frequency of false positive being 0.19% by 

prenatal BoBs as compared to 0% by QF-PCR (Simoni G et al.) Lifecell’s QFPCR has higher disease coverage 



 

 

compared to BoBs with additional microdeletions. Conditions covered in Lifecell’s QFPCR have ~30% additional 

frequency of occurrence compared to BoBs. 

 

 

International Recommendations 
 

QF-PCR for the most common autosomal trisomies (13, 18 and 21) was introduced as an NHS diagnostic test in 

2000 and is now a well-established rapid test for most invasive prenatal samples within NHS Genetics Centres. A2 

year study conducted in London concluded that  While back-up karyotyping is required for some samples, using QF-

PCR as a stand-alone prenatal test for pregnancies without ultrasound abnormalities reduces costs, provides rapid 

delivery of results, and avoids ambiguous and uncertain karyotype results, reducing parental anxiety (Hills et al.) 

 

The Society of Gynecologists and Oncologists, Canada came up with a recommendation in 2011 summarized below 

 

 QFPCR is a reliable method to detect trisomies and should replace conventional cytogenetic analysis 

whenever prenatal testing is performed solely because of an increased risk of aneuploidy in chromosome 

13, 18, 21, X or Y 

 Both conventional cytogenetics and QF-PCR should be performed in all cases of prenatal diagnosis referred 

for a fetal ultrasound abnormality (including an increased nuchal translucency measurement > 3.5 mm) or a 

familial chromosomal rearrangement. 

 

Based on current studies and evidence, QFPCR clearly emerges as the most suitable platform for detecting 

chromosomal aneuploidies among the currently available technology solutions. 
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