I N E& .

LE SAVOIR PREND FORME

.

Relevance of adding newborn
screening for congenital adrenal
hyperplasia to the Québec newborn
blood screening program

English summary

Une production de I'Institut national

d’excellence en santé
et en services sociaux (INESSS)

Québec






SUMMARY

Relevance of adding newborn screening for congenital adrenal
hyperplasia to the Québec newborn blood screening program

Introduction

Congenital adrenal hyperplasia (CAH) is a rare autosomal recessive endocrine disorder
affecting enzymes essential for the synthesis of steroid hormones. The estimated
worldwide prevalence of classic CAH varies from 1 in 9,500 to 18,000 live births, with
large regional differences, and is estimated at about 1 in 16,000 births in Québec.

Although the newborn mortality rate linked to CAH is relatively low in more economically
developed countries, this endocrine disorder is thought to lead to significant morbidity in
the longer term, such as psychosocial problems.

The Ministére de la Santé et des Services sociaux has mandated the Institut national
d'excellence en santé et en services sociaux to assess the relevance of adding newborn
screening for congenital adrenal hyperplasia to the blood testing platform of the provincial
newborn screening program in the current Québec context.

Methodology

A rapid review, that is, a thorough and transparent synthesis of the literature, was
conducted to document the parameters of interest, including screening test performance,
efficacy and screening safety (the clinical dimension) and efficiency (the economic
dimension). A narrative review of the scientific literature was conducted to document the
populational, organizational and sociocultural dimensions. Scientific literature was
retrieved from several databases and other sources, with no restrictions on study design.

Contextual and experiential data were collected from an advisory committee of
professionals working in the field, as well as from administrative databases.

1 Arapid review is defined as a thorough and transparent literature synthesis in which the process of conducting a
traditional systematic review is accelerated by streamlining or omitting various steps in order to produce evidence
for decision-making in a context of emerging and health emergencies, or evaluation questions deemed to be of
high priority [Hamel et al., 2021].



Findings

The integration of all the scientific, contextual, and experiential data led to the following
findings:

Disease severity and prognosis are variable

e Approximately 75 % of newborns with classic CAH will have the severe form,
manifested by a salt-wasting episode that can potentially lead to death if not
urgently treated;

o About 25 % of newborns with classic CAH will have the less severe, simple
virilizing form, without risk of death in the newborn period, which manifests itself
in very early puberty and also causes important morbidity in the longer term;

e Signs of varying degrees of genital virilization in girls from birth for both forms
would allow us to suspect the disease in most cases, whereas there are generally
no physical signs of the disease in boys;

¢ The newborn mortality rate associated with CAH is thought to be relatively low in
more economically developed countries, but all patients with classic CAH will
require lifelong treatment, and their life expectancy appears to be reduced
compared to that of the general population.

Diagnostic methods and treatments exist to control the disease

¢ Diagnostic methods and pharmacological treatment for replacement of deficient
cortisol and aldosterone are well established.

The CAH screening test can be effectively performed with a second-tier screen and by
taking certain precautions

e Several factors contribute to a high false-positive rate, including birth weight,
gestational age, various perinatal stress factors, and the sex of the child at birth;

e Four recent studies, including that of a second-tier test, demonstrated good
performance (regarding sensitivity, specificity, positive predictive value, reference
rate and detection rate) and reported no false negatives;

o Good screening test performance requires a complex algorithm with specific
measures for premature infants and all those hospitalized in neonatal intensive
care units.

Newborn screening for CAH appears to be most effective in reducing short-term
morbidity

e Newborn screening would tend to:

- reduce the rate and duration of initial hospitalizations, as well as the clinical
findings leading to these hospitalizations (hyponatremia, salt-wasting crisis,
vomiting, weight loss) for certain cases of CAH with salt-wasting;

- reduce age at diagnosis and age at onset of treatment, especially for boys;



— enable the identification of more male cases of CAH than with clinical
identification, thus normalizing the male-to-female ratio of CAH diagnoses;

- increase the proportion of salt-wasting CAH patients among recognized
cases of classic CAH.

There is some evidence of the effectiveness of screening on longer-term
outcomes:

- an improvement in potential adult height for all affected men and for women
with the simple virilizing form;

- adownward trend in fracture rates between the pre-screening and post-
screening periods for both sexes.

The screening test can be safe

Psychosocial risks associated with diagnosis of classical CAH, detection of false
positives and non-classical CAH are possible with newborn screening for CAH;

Disclosure of incidental findings (e.g., CAH via 11-beta-hydroxylase deficiency)
may have benefits, as these patients generally require treatment;

Cases of CAH patients testing false-negative at screening appear to be rare with
second-tier testing, since this allows the threshold value to be lowered, and
missed cases would be mainly of the simple virilization form.

Unmet needs exist for CAH if there is no newborn screening

All male and some female infants with the salt-wasting form are at risk of
emergency hospitalization, salt-wasting crises, and even death before diagnosis;

Many patients with simple virilization, the majority of whom are male infants, will
only start treatment when precocious puberty becomes apparent, which is too late
to control some of the disease’s physical and psychological consequences;

Female infants with complete virilization are sometimes assigned a sex at birth
that is inconsistent with their genotype, even in Québec. A diagnosis will only be
made when they consult an emergency department with a salt-wasting or an
adrenal crisis, or in early childhood when signs of very early puberty appear.

There are ethical issues related to screening

Newborn screening for CAH could:

- increase equity in early diagnosis for all infants of both sexes, even for those
without clinical signs;

- accelerate the diagnosis and management of girls with complete virilization,
while reducing the psychosocial impact and consequences of sex
assignment at birth that is inconsistent with the newborn’s genotype.



A care trajectory is established in Québec, but organizational adjustments would be

necessary if CAH screening were to be added

Based data with some limitations, the clinical presentation of the majority of cases
of the salt-wasting form would occur beyond the tenth day of life, with an
approximate median of about 14 to 15 days;

With an average delay of 11 to 15 days to obtain the results of this screening test
in the current Québec context, at least 50% of babies with the severe form of
CAH would obtain their results in a timely manner;

There is a consensus among advisory committee members on the relevance of
screening hospitalized premature newborns. However, this is not the case
internationally, since these babies are disproportionately present among the false
positives, particularly if their gestational age is less than 32 weeks;

In Québec, it is estimated that there are between 5 and 7 cases of CAH per year.
Therefore, the workload for the multidisciplinary teams in charge of their lifelong
follow-up would remain the same if screening were added, and the workload for
referring centres should remain within their capacity if the protocol were optimized
to limit false positives (currently estimated at about 25/year);

There is a need for education, both among professionals and parents, to promote
a better understanding of this rare disease.

Literature on the efficiency of newborn screening relevant to the Québec context is

limited

The economic impact of adding newborn screening for CAH appears to be
considered acceptable in British Columbia, where it was deemed cost-effective on
the basis of the estimated cost per hospital day avoided;

- This result regarding efficiency would be partially transferable to Québec’s
situation, where some practices diverge; screening efficiency could be
reduced if delays in receiving test results were not to be improved in
Québec.

The cost-effectiveness of newborn screening for CAH in Québec therefore
remains uncertain. The introduction of newborn screening for CAH could have a
gross impact of approximately $314,215 per year, without taking into account a
potential reduction linked to lower hospitalization costs, based on testing costs
estimated by British Columbia.

International positions are generally in favour of screening

Some forty universal newborn screening programs worldwide have implemented
CAH screening over the past 30 years, and favourable positions from learned
societies in three countries have been published, with only one country opposed.



Recommendation

In light of all the scientific, contextual, and experiential data collected, the findings and
the deliberative process conducted:

INESSS is of the opinion that newborn screening for congenital adrenal
hyperplasia would be clinically relevant. However, such an addition to
the blood testing platform of the Québec newborn screening program
would have to consider the following elements:

e The delay in obtaining screening test results from the Québec newborn screening
program should be improved to enable optimal therapeutic intervention for the
vast majority of newborns with the severe form of the disease.

- Various measures could be implemented to shorten delays in obtaining
results: use of rapid courier services, involvement of birthing centres in rapid
dispatch of samples to the central laboratory after collection, and extension
of laboratory opening hours.

o ltis essential that healthcare professionals be made aware of this disease and its
clinical signs, since increased vigilance during the initial physical examination of
newborns would enable more suspected cases to be identified, whether or not
newborn screening is available.

e As this test has already been implemented in several countries, Québec should
draw on the experience and success of programs that have overcome the
problem of false positives and achieved good test performance.

e The relevance of newborn screening for CAH could be re-evaluated using data
collected in the real-life setting over several years, in order to establish the
efficiency of such screening.
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