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Editorials

Population surveillance for microcephaly
OPEN ACCESS

Surveillance is an essential part of the response to Zika and must be improved
Russell S Kirby professor
Department of Community and Family Health, College of Public Health, University of South Florida, Tampa, FL, USA

Emerging infectious diseases have challenged existing public
health infrastructure and validated its necessity on the front lines
of defense. The 2014-15 epidemic of Ebola virus in west Africa
occurred in countries with limited capacity of healthcare
facilities and providers and almost no population based health
surveillance systems. The Zika virus outbreaks have also
previously occurred mainly in areas with fewer resources but
with a difference. The virus has been shown to be highly
teratogenic.1 Even in regions with well resourced perinatal
surveillance programs, the nature and severity of the birth
defects associated with exposure to Zika virus in utero challenge
their infrastructure. While we wait for a comprehensive
understanding of the phenotypic expression of exposure,
considerable activity has focused on the baseline prevalence of
central nervous system anomalies, particularly microcephaly.
A linked paper by Morris and colleagues (doi:10.1136/bmj.
i4721) makes clear just how difficult it can be to ascertain
accurate, reliable, and reproducible data on the baseline
prevalence of these congenital defects within existing
surveillance systems.2 The authors conclude that shortcomings
in surveillance coupled with the rarity of microcephaly mean
that changes in prevalence potentially due to the Zika virus
could be missed.
Microcephaly is not a birth defect per se but rather a description
of head size in an infant or child in relation to growth charts
adjusted for gestational or chronological age, sex, and
race/ethnicity. Clinical diagnoses might not reflect the case
definitions applied by birth defects registries. Also, although
microcephaly can be diagnosed at birth, during infancy, or at a
later time, most birth defects surveillance programs monitor
diagnoses in the first year of life. Cases diagnosed after birth
might be congenital in origin, or have an acquired aetiology,
and developmental concerns can trigger the diagnosis. Morris
and colleagues examined the prevalence of microcephaly in 24
regions of Europe during 2003-12.2 Many of the participating
EUROCAT registries are small, with only three covering more
than 50 000 annual births, while seven cover fewer than 10 000.
The point estimates for microcephaly vary by an order of
magnitude from 0.4 to 4.3 per 10 000 births, with an overall
estimate of 1.53 (95% confidence interval 1.16 to 1.96) per 10

000 births. The EUROCAT study used a conservative definition
of microcephaly (a reduction in the size of the brain, with a skull
circumference more than 3 SD below the mean for sex, age,
and ethnic origin). In North America, the diagnosis of
microcephaly is often based on the third centile for head
circumference, or 2 SD as one of the clinical features.3

The EUROCAT study reports a relatively low background
prevalence of microcephaly in Europe.2 This could be partly
due to the conservative case definition used, and the exclusion
of cases with known genetic disorders, including chromosomal
abnormalities, syndromes, and microdeletions. Yet there was
considerable variability across the 24 participating registries.
The observed differences could be due to random variability,
given the small populations involved. Other possibilities include
heterogeneity in diagnostic criteria or their application by
clinicians, variation in availability of prenatal diagnosis, rates
of elective termination, methods of ascertainment in the birth
defects registry, and the registry’s ability to capture cases of
infants who received a diagnosis after the initial stay in hospital
after delivery or outside hospital care settings. Ironically, the
National Birth Defects Prevention Network (NBDPN) in the
US made the decision to discontinue annual reporting of
microcephaly by state beginning with 2007-11 because of
extreme variability in state level prevalence reports, and
microcephaly was not included among the conditions in the
most recent report of US national prevalence estimates.4 5 A
forthcoming report evaluating the prevalence of microcephaly
in the US found a pooled prevalence of 8.8 per 10 000 live
births, with variation by whether case finding used passive or
active ascertainment as well as demographic characteristics and
perinatal outcomes,6 demonstrating that shortcomings in
surveillance are not confined to Europe.

The first cluster of microcephaly cases in Brazil was identified
by astute clinicians in 2015, and tentatively linked to an outbreak
of the Zika virus beginning several months earlier.7 While a
nationwide Brazilian reporting system based on birth registration
suggested a fourfold increase in cases of microcephaly, no
comprehensive birth defects registry was operating in
northeastern Brazil. More recent estimates for prevalence of
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While Zika virus is an unlikely threat in much of Europe, the
challenges for surveillance of birth defects should be addressed
now to strengthen the quality and effectiveness of this essential
public health function. Although microcephaly is a marker for
a pregnancy potentially exposed to Zika virus, affected women
might have no symptoms, and infants might present with other
abnormalities of the central nervous system. Zika virus can
affect brain development long after birth, with some exposed
infants receiving the diagnosis of microcephaly in early
childhood. Few birth defects registries follow cohorts beyond
the first year after birth. While birth defects registries perform
a vital population health function, registers of pregnancies
affected by Zika virus with longitudinal follow-up of both
mother and child must be established urgently to fully
understand the natural course of the Zika syndrome and its
impact on child growth and development.
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microcephaly in Brazil should be interpreted within the context
of improved diagnosis and ascertainment.8 9

