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Proving Etiologic Relationships to Disease

Another Look at the Common Cold Coronaviruses
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en years ago, | wrote an Editorial for the Pediatric Infectious

Diseases Journal commenting on the difficulty of proving the
pathogenicity of the common cold human coronaviruses (ccHCoVs)
when asymptomatic infections were so common.! The particular
article that my comments related to was by Prill and colleagues® in
that issue of the journal and described a study conducted in 3 large
Mid-Western centers including almost 1500 children hospitalized
with respiratory disease. The authors also included about 750 well
control children of the same ages sampled at roughly the same time
and in the same areas. The results of the study showed that there
was essentially no difference in the incidence of ccHCoV infection
in the sick (7.6%) and the well (7.1%). The authors’ conclusion was
that ccHCoV infections were “not associated”” with hospitalization
in the infected children, with the implication that, at least by these
criteria, they likely had no role in producing the associated respira-
tory illnesses.

My Editorial traced some of the history of efforts to prove
that various micro-organisms caused the diseases where they were
found, starting with Koch’s postulates and including volunteer
studies, microscopic and microbiologic biopsy studies, as well as
associative studies similar to the one conducted by Prill and her
colleagues. The conclusion of these many considerations was that,
at least for babies and young children, it was going to be very diffi-
cult to “prove” that the common cold coronaviruses caused respira-
tory illness. This was in spite of the fact that, at the Common Cold
Research Unit in Salisbury, England, all of the known HCoVs had
been administered to adult volunteers in the 1960s and early 1970s
and were shown to cause colds.?

Ten years have passed, and now, in the midst of a major
pandemic due to a coronavirus of undoubted human pathogenicity,
I am again addressing the subject, “Do the ccHCoVs have patho-
genicity for small infants?” The article in this issue of the Pediatric
Infectious Disease Journal by Heimdal and colleagues* concerns
ccHCoVs and has some findings that I believe may add to the con-
sideration of their possible pediatric pathogenicity.

Interestingly, the same Norwegian group, with most of the
same authors, published a previous article that also adds to the
ccHCoV pathogenicity argument. This previous article described
9 years of a comprehensive study of viruses in children hospital-
ized in Trondheim, Norway, with acute respiratory tract illness.’
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The study contained a small contemporaneous control group of
children admitted for surgery and without respiratory illness of
any kind. As in the study by Prill and colleagues quoted above,
the ccHCoV infection rates were the same in the ill and well
children (9.1% and 10.2%, respectively). In this article, however,
the authors went on to quantify the viral RNA found in the ill
and control subjects and showed that the samples from children
with respiratory illness contained higher quantities of viral RNA
(polymerase chain reaction cycle threshold value <28) than those
from the control children (odds ratio, 3.12 in adjusted analysis; P
=0.016). In subjects under 2 years of age, the adjusted odds ratio
was 15.32 (P <0.001).

Heimdal’s article in this issue of the Pediatric Infectious Dis-
ease Journal® contains the same study group as in the earlier Journal
of Infectious Disease article, plus clinical data and respiratory sam-
ples from 2 more years. In addition, the focus in this analysis was
on virus-virus coinfections. The authors chose the two most com-
mon ccHCoV coinfections: those with respiratory syncytial virus,
a virus with a high pneumonia “severity score,” and those with rhi-
novirus (RV), a virus with a lower pneumonia severity score, about
the same as that of ccHCoV. Perhaps the most intriguing finding in
this study was that, whereas respiratory syncytial virus—ccHCoV
coinfected infants had illness much more severe than those infected
with ccHCoV alone, with a severity score almost identical to that
for respiratory syncytial virus alone, the severity score of RV-ccH-
CoV coinfected children was /ower than that in children with RV
infection alone and significantly lower than that in children infected
with ccHCoV alone.

The authors point out that, in vitro, RV infection is accompa-
nied by a vigorous interferon-mediated antiviral cellular response.®
Moreover, similar suppression by RV appears to occur between it
and influenza virus both in vitro and in vivo™® and also, in vitro,
between RV and SARS-CoV-2.? In view of these findings, it seems
very likely that the loss of virulence was a manifestation of the
suppression of ccHCoV growth by RV, indicating that, by itself, the
coronavirus was capable of causing lower tract respiratory disease
in these infants.

Thus, there are now 2 pieces of evidence that the common
cold coronaviruses may actually cause pneumonia in infants. Nei-
ther fragment seems, at least to me, completely persuasive, and the
findings may not be reproducible. Higher viral loads seen in infants
with ccHCoV infection and pneumonia, as described in Heimdal’s
earlier article in the Journal of Infectious Disease, may have noth-
ing to do with the presence of the respiratory disease. In Heimdal’s
current article, the P value for RV-ccHCoV combined infections’
loss of severity in comparison to ccHCoV infection alone was of
borderline significance (P = 0.04); the reduced severity may not
be due to a reduction in ccHCoV growth by RV but rather to RV
growth by ccHCoV (ie, the other way around). Despite these cave-
ats, however, it does appear that evidence of ccHCoV pathogenicity
in infants is gradually accumulating.
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