10.5 Q Screening for Congenital Cytomegalovirus (CMV)

Some newborns acquire cytomegalovirus (CMV) from their mothers before birth. Congenital
CMV can cause hearing loss and developmental delay (among other problems), and there is
some evidence that treatment improves outcomes.[1] Boppana et al[2] tried screening newborns'
dried blood spots (DBS) using a polymerase chain reaction (PCR) test. They reported that for a
2-primer DBS PCR test, specificity was 99.9%, positive predictive value was 91.7%, negative
predictive value was 99.8% but the sensitivity was only 34.4%.

Here are their results:

Congenital CMV

D+ D-
Positive 11 1 12
2-Primer DBS
PCR Negative 21 8985 9006
32 8986 9018

Assume that this was a cross-sectional sample and the gold-standard determination of congenital
CMV was valid.

One concern about screening for low prevalence conditions like congenital CMV is that even if
the screening test has high specificity, the false positives will overwhelm the true positives,
resulting in unnecessary follow-up testing and parental anxiety.

a) Based on the table above, what was the ratio of false-positives to true positives?

b) Based on this study, will this test lead to significant unnecessary follow-up testing and
parental anxiety?

Of course, the other problem is false negatives that might lead to false reassurance and failure to
initiate treatment. Both the authors and the editorialist[3] recommended against screening using
this test because it was not sufficiently sensitive.

¢) Assume that newborns benefit from early diagnosis and that the cost of adding this test
onto existing newborn screening is not significant. Additionally, assume that the
alternative to using this screening test is not to screening. Do you agree that this
sensitivity is too low to recommend screening? Why or why not?



d. Now imagine that the reason for the false-negative PCR has become clear: there are two
equally treatable types of CMV, which we'll call Types S and F. The DBS-PCR is 100%
sensitive for Type S CMV, which makes up about 1/3 of CMV and 0% sensitive for Type F.
So now we have a screening test with close to 100% sensitivity and 100% specificity, but it is
for a less common disease (CMV Type S). How would the consequences of screening using
the DBS-PCR test for CMV Type S differ from the screening studied by Boppanna et al and
summarized in the table above?
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