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Enterovirus D68 and disease severity: more questions than

answers
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n North America, nonpolio enteroviruses

cause millions of infections each year.!

These RNA viruses include more than 100
serotypes that are grouped into 4 species (A, B,
C and D). Enterovirus D68 (EV-D68) is a spe-
cific strain that is known to be associated with
respiratory illness. It was first identified in
1962, and clusters — mainly affecting children
— have been infrequently described.? During
the 2014 outbreak in North America, severe
cases requiring admission to an intensive care
unit were reported. In addition, the association
between EV-D68 and neurologic illness,
including acute flaccid paralysis, was reported.

Before the 2014 outbreak, it was known that
certain groups of patients were at risk of severe
enterovirus disease. These groups included new-
borns, patients with humoral or combined immune
deficiencies, recipients of stem cell or solid organ
transplants, children with malignant disease and
patients receiving anti-CD20 monoclonal antibod-
ies.? In the 2014 outbreak, severe cases were pre-
dominantly found among children with underlying
asthma or a history of wheezing.*> Obesity was
also proposed as a risk factor.® These observations,
along with reports of neurologic illness, prompted
substantial public interest in this new “severe”
pathogen. However, beyond case reports and case
series, few studies have either assessed whether
EV-D68 truly causes more severe respiratory dis-
ease compared with other pathogens or identified
risk factors for respiratory disease using appropri-
ate scientific methods.

In the accompanying article,” Mertz and col-
leagues compared the characteristics and out-
comes of patients with EV-D68 with those with
non-EV-D68 rhinovirus or enterovirus. This
matched-cohort study adds to the literature by
providing a direct comparison between EV-D68
and other rhinoviruses or enteroviruses. They
concluded that EV-D68 appears to be a more
virulent pathogen based on patients’ increased
difficulty with breathing at presentation,
increased odds of admission and increased need
for magnesium sulfate and intravenous adminis-

tration of salbutamol. When these outcomes
were adjusted for history of allergy and/or other
comorbidities, the odds of admission and need
for salbutamol were no longer statistically signif-
icant, and no differences in the rate of admission
to the pediatric critical care unit were seen. In
addition, there were no differences in mortality
or in the need for invasive or noninvasive
mechanical ventilation. The study did not exam-
ine underlying asthma severity as a potential
confounder. In this regard, it would be important
to ensure that the study groups were comparable
with respect to the proportion of patients with
severe asthma in each group — patients with
severe asthma are more likely to be admitted to
hospital and receive the aforementioned inter-
ventions regardless of their EV-D68 status.

This minor consideration notwithstanding, sim-
ilar findings were documented in a recent study by
Schuster and colleagues comparing patients with
EV-D68 and non—-EV-D68 enterovirus or rhinovi-
rus admitted to a pediatric critical care unit, where
children with EV-D68 were more likely to require
magnesium, albuterol and aminophylline.?

A study from Alberta compared patients with
EV-D68 to those with other enterovirus strains
to determine whether the former group of
patients was more likely to have respiratory ill-
ness.” Although the researchers found an associ-
ation between asthma and EV-D68, the results
were based on information from administrative
and surveillance databases, and therefore the full
clinical spectrum on disease severity and outcomes
was not available. In the study by Mertz and col-
leagues, patients with EV-D68 were more likely to
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occurred in 2014.

remains to be determined.

neurologic complications is unproven.

e An outbreak of enterovirus D68 associated with respiratory illness

e Possible risk factors for severe disease include history of atopy or asthma.
e Whether EV-D68 is truly more severe than other respiratory viruses

e Enteroviruses can causes a range of symptoms, but association with
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have a family history of allergy, and a trend
toward increased personal atopy that did not reach
statistical significance was seen. Schuster and col-
leagues did document statistically significant
increased odds of asthma or recurrent wheeze in
patients admitted to intesive care with EV-D68.?
Therefore, although it is important to consider that
history would have been dependent on parental
self-report and provider documentation, it seems
reasonable to hypothesize that EV-D68 may be a
more virulent pathogen in patients with pre-
existing atopic disease when compared with rhino-
viruses and other enteroviruses.

Why were infants, children and teenagers pre-
dominantly affected in the EV-D68 outbreak?
The likely explanation is that people in these age
groups do not yet have immunity from previous
exposure to these viruses. Illness is therefore
more likely to develop after exposure in these
patients than in their adult counterparts. With
respect to the association between EV-D68 and
asthma or atopy, questions arise relating to the
immunologic basis of this association. In this
regard, a possible explanation might lie in the
relative balance of T helper cell (T,) 1 to T,2 in
the patient, with the T,2 profile more likely to be
associated with asthma and atopy. A T,2 profile
is associated with less cell-mediated immune
control and, theoretically, an increased suscepti-
bility to infections in which cell-mediated immu-
nity plays a role in controlling, notwithstanding
the pivotal role that humoral immunity has in the
defense against enteroviral infections.!°

Whether there are viral genetic factors that con-
tributed to the 2014 outbreak is a question worthy
of further study. Although EV-D68 is a member of
the enterovirus D species, it has phenotypic char-
acteristics that are more consistent with rhinovi-
ruses. Whether the strains that were associated
with the 2014 outbreak are characterized by spe-
cial virulence factors that contribute to illness
severity remains to be addressed.

Although beyond the scope of the accompa-
nying article, the potential role of EV-D68 in
neurologic complications deserves specific men-
tion. Enteroviruses are known to be associated
with neurologic manifestations including menin-
gitis, encephalitis and acute flaccid paralysis.
Shortly after EV-D68 was noted to be causing
respiratory illness, an apparent increase in cases
of acute flaccid paralysis was seen, which sub-
sequently declined with the decrease in EV-D68
respiratory disease. This temporal relationship
raised the question as to whether EV-D68 could
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be responsible for the cases of acute flaccid
paralysis. The virus was found in respiratory
specimens from some, but not all, children with
acute flaccid paralysis.!! Thus, the role of
EV-D68 in acute flaccid paralysis associated
with the 2014 outbreak is yet to be determined.
Indeed, some evidence suggests that enterovi-
ruses other than EV-D68 may have contributed
to the acute flaccid paralysis.!?

Further studies are needed to define whether
EV-D68 is truly a more severe pathogen than
other enteroviruses and rhinoviruses for all
patients, or whether there are certain populations
at increased risk of severe disease. Such research
should also address whether there are factors that
are related to viral or patient genetic variation
that might be associated with disease severity.
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