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Correspondence
Questions Concerning
the New Haven Coronavirus

To the Editor—Esper et al. present the

discovery of a novel human coronavirus

(HCoV) in young children and infants with

respiratory tract disease in New Haven:

HCoV-NH [1]. However, they also men-

tion that the virus is very similar to HCoV-

NL63, a virus that was identified previously

in Amsterdam, The Netherlands [2]. De-

spite this, the 2 studies by Esper et al. [1,

3] and an Editorial Commentary by Mc-

Intosh [4] avoid usage of the name “HCoV-

NL63” while repeatedly claiming the dis-

covery of a novel virus.

To judge whether HCoV-NH is really a

novel HCoV, a comparative analysis of

HCoV-NH with a number of different fea-

tures of established HCoVs should be per-

formed. Examining the relatedness of ge-

nome sequences is one facet of such an

analysis. Unfortunately, limited data on the

genome sequence for HCoV-NH are avail-

able, but inspection of a 126-bp fragment

clearly shows that all HCoV-NH isolates

cluster together with the HCoV-NL63 Am-

sterdam-1 strain (figure 3 in [1]). This re-

sult strongly suggests that the viruses found

by Esper et al. are New Haven isolates of

HCoV-NL63. Moreover, the actual nucle-

otide difference between the New Haven

isolates (GenBank accession nos. AY870943–

AY871008) and the HCoV-NL63 isolate

Amsterdam-1 (GenBank accession no. NC

_005831) is 0%–6%. This degree of differ-

ence falls well within the range of genetic

variation observed among different HCoV-

NL63 isolates from Amsterdam [2]. We re-

ported the presence of distinct HCoV-NL63

variants that apparently are cocirculating, as

has been confirmed recently by Arden et al.

[5] and Bastien et al. [6].

Esper et al. do not seem to dispute that

HCoV-NH is very similar to HCoV-NL63.

What then made them decide to claim the

identification of a novel virus? The only

argument mentioned is that the research

project was initiated before the first arti-

cle on HCoV-NL63 was published. Is that

how it works in science? No—only the

first report can claim a novel scientific

finding. In fact, for HCoV-NL63, Esper et

al.’s is the third article that claims its dis-

covery. The identification of HCoV-NL63

was first announced in an article in Nature

Medicine (which was published electron-

ically on 21 March 2004 [2]), and an ar-

ticle by Fouchier et al. in the Proceedings

of the National Academy of Sciences of the

United States of America described the

same virus [7]. Esper et al. submitted their

manuscript to the Journal of Infectious Dis-

eases on 7 September 2004, about 6 months

after the initial description of HCoV-NL63

was published. Other studies on HCoV-

NL63 were submitted for publication in

2004 (and some were published earlier

than the one by Esper et al.), but all ap-

propriately acknowledged the discovery

of HCoV-NL63 and used its nomencla-

ture, and none claimed the discovery of

a novel virus [5–9]. In fact, the issue of

the Journal of Infectious Diseases in which

the study by Esper et al. was published

also contains a survey on the prevalence

of HCoV-NL63—and indeed, it appro-

priately names the virus—in Canada [6].

The Esper et al., Fouchier et al., and

Arden et al. articles claim in their titles

that HCoV-NL63 is associated with re-

spiratory tract disease [1, 5, 7]. However,

this conclusion can be drawn only when

an appropriate patient control group with-

out respiratory tract disease is included.

These studies did not include such a con-

trol group, and it is therefore premature

to conclude that HCoV-NL63 is associated

with disease. The suggestion may be strong,

but much work remains ahead of us to

accurately define the spectrum of respira-

tory tract disease caused by HCoV-NL63.

The study by Esper et al. on the association

between HCoV-NH and Kawasaki disease

did include the proper control group, and

this finding is very intriguing indeed [3].

The detection of HCoV-NL63 in The

Netherlands, Canada, Australia, Japan,

and the United States convincingly dem-

onstrates the worldwide distribution of

HCoV-NL63. Proposing a different name

for basically the same virus each time it is

“rediscovered” needlessly complicates the

HCoV literature.

Lia van der Hoek and Ben Berkhout

Department of Human Retrovirology, Academic
Medical Center, University of Amsterdam,

Amsterdam, The Netherlands
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Table 1. Detection of New Haven coronavirus (HCoV-
NH) in children with Kawasaki disease (KD) and in children
with respiratory tract disease (RTDs).

Date

No. with HCoV-NH detected/total no.

Children with KD Children with RTD

October 2002 0/4 0/12
November 2002 0/4 0/27
December 2002 0/1 0/20
January 2003 0/2 1/20
February 2003 0/2 1/24
March 2003 0/3 3/26
April 2003 0/0 0/29
May 2003 0/3 0/50

Total 0/19 (0.0%) 5/208 (2.4%)

in young children with bronchiolitis. J Med Vi-
rol 2005; 75:463–5.

Reprints or correspondence: Dr. Lia van der Hoek, Dept. of
Human Retrovirology, Academic Medical Center, University of
Amsterdam, Meibergdreef 15, 1105 AZ Amsterdam, The Neth-
erlands (c.m.vanderhoek@amc.uva.nl).

The Journal of Infectious Diseases 2005;192:350–1
� 2005 by the Infectious Diseases Society of America. All
rights reserved. 0022-1899/2005/19202-0021$15.00

Lack of Association
between New Haven
Coronavirus and Kawasaki
Disease

To the Editor—The new human coro-

navirus NL63 (HCoV-NL63) was discov-

ered by van der Hoek et al. [1] and Fou-

chier et al. [2]. HCoV-NL63 has been

shown to cause respiratory tract disease in

young children [3, 4]. Esper et al. have

reported a novel HCoV designated the

“New Haven coronavirus” (HCoV-NH)

that has been shown by sequence analysis

to be very similar to HCoV-NL63 [5]. Es-

per et al. also reported that HCoV-NH was

detected by reverse-transcription polymer-

ase chain reaction (RT-PCR) in 8 (72.7%)

of 11 respiratory tract samples from chil-

dren with Kawasaki disease (KD) and in 1

(4.5%) of 22 age-matched samples from

control subjects [6]. On the basis of these

data, they suggested that HCoV-NH in-

fection was associated with KD. To further

investigate whether HCoV-NH disease is as-

sociated with KD, we performed a retro-

spective study.

From October 2002 to May 2003, 19

nasopharyngeal swab samples were col-

lected from 19 children who fulfilled the

criteria for KD and who were treated at

Tenshi Hospital in Sapporo, Japan. All of

the samples were collected after informed

consent was obtained from the children’s

parents. All of the samples were obtained

within 7 days of the onset of illness. The

mean age of the children with KD was 22.6

months (range, 4 months–5 years). We

used as controls 208 nasopharyngeal swab

samples that were collected from children

with diagnoses of respiratory tract disease

who were admitted to hospitals in Sap-

poro, Japan, during the same period. All

of these samples were examined after the

possibility of infection with human respi-

ratory syncytial virus or influenza A or B

was excluded by rapid antigen-detection

tests. The mean age of the children with

respiratory tract disease was 21.6 months

(range, 4 months–5 years). After extrac-

tion of total RNA and synthesis of cDNA,

we performed RT-PCR to detect the HCoV-

NH genome, as described by Esper et al.

[6]. The primer set and the PCR con-

ditions in our PCR assay were the same

as those used in their PCR assays. Se-

quencing of the PCR products was also

performed to confirm the presence of

HCoV-NH.

Although RNA sequences of HCoV-NH

were detected in samples from 5 (2.4%)

of the 208 control children with respira-

tory tract disease, we could not detect any

RNA sequences of HCoV-NH in 19 sam-

ples from children with KD (table 1). On

the basis of these data, we have some res-

ervations about the findings described by

Esper et al. [6]. They collected respiratory

tract swab samples from children with KD

as part of an ongoing epidemiological in-

vestigation of respiratory tract viruses. We

collected respiratory tract swab samples

from all of the patients with KD, regardless

of the presence of respiratory tract symp-

toms, who were treated at Tenshi Hospital

from October 2002 to May 2003. Because

no RNA sequences of HCoV-NH were de-

tected in samples from 19 patients with

KD in our study, there is a possibility that

Esper et al. tested samples from patients

with KD who had respiratory tract symp-

toms. Our results suggest that Esper et al.’s

results may be coincidental and that HCoV-

NH does not play a dominant role in the

etiology or pathogenesis of KD in Japan.

Takashi Ebihara, Rika Endo, Xiaoming Ma,
Nobuhisa Ishiguro, and Hideaki Kikuta

Department of Pediatrics, Hokkaido University
Graduate School of Medicine, Sapporo, Japan
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novel human coronavirus and Kawasaki dis-
ease. J Infect Dis 2005; 191:499–502.
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Kawasaki Disease
and Human Coronavirus

To the Editor—Esper et al. [1] recently

reported the possible causal association be-

tween a novel human coronavirus (HCoV)

and Kawasaki disease (KD). They report-

ed that respiratory secretions from 72.7%

of 11 patients with KD but from only

4.5% of 22 age-matched control subjects

tested positive for an HCoV designated

by Esper et al. as the “New Haven co-

ronavirus” (HCoV-NH). This virus was

reported to be closely related to HCoV-

NL and HCoV-NL63, which were iden-

tified by 2 independent groups from The

Netherlands [2, 3].

To determine if HCoV might be con-

sistently associated with KD, we analyzed

nasopharyngeal and oropharyngeal swab

samples collected in 1999 as part of an

etiologic investigation of KD in San Diego.

The 1999 investigation focused on ex-

ploring the possible causal link between

KD and Chlamydia pneumoniae, and the

details of the investigation and case-con-

trol design are described by Schrag et al.

[4]. After the 1999 investigation was com-

pleted, the pharyngeal swab samples were

stored at �70�C. Pharyngeal swab samples

were available for analysis from 10 patients

with KD and from 6 control subjects. The

patients, who had onset of KD between 9

February and 20 March 1999, had a me-

dian age of 3.6 years (range, 0.6–8.6 years).

The patients met the epidemiologic case

definition for KD: they had fever lasting

for �5 days and had at least 4 of the 5

clinical features of KD [4]. The median

age for the control subjects was 3.3 years

(range, 1.3–8.3 years). Pharyngeal swab

samples were obtained within 10 days of

the onset of illness in 6 of the patients

with KD and on days 11, 15, 16, and 37

after the onset of illness in the remaining

4 patients.

All pharyngeal swab samples from the

patients with KD and from the control

subjects tested negative for HCoV by use

of 2 different primer sets. Nucleic acid was

extracted from 200 mL of the pharyngeal

swab samples by use of the automated

NucliSens Extractor (bioMérieux). Twen-

ty-five-microliter reactions containing 5

mL of the extracted nucleic acid were pre-

pared with the 1-step Access RT-PCR Sys-

tem (Promega). The first primer set used

for amplification was an HCoV-NH/

HCoV-NL63–specific primer described

by Esper et al. [1] that had the following

modification: a single nucleotide degen-

eracy was introduced into the sense-strand

primer, 5′-GCGCTATGAGGGTGGTTG-

YAAC-3′, to accommodate a sequence

variation among published sequences of

HCoV-NH/HCoV-NL63 strains (the un-

derlining indicates the modification). The

amplification program consisted of a re-

verse-transcription (RT) step of 45 min

at 45�C and 2 min at 94�C, to denature

the reverse transcriptase; 40 cycles of 1

min at 94�C, 1 min at 55�C, and 1 min

at 72�C; and 10 min at 72�C, for final

amplicon extension. The second RT–poly-

merase chain reaction (PCR) primer set

had broadly reactive primers designed to

target highly conserved regions of the

HCoV RNA polymerase gene: sense-

strand primer 5′-GGTTGGGATTATCC-

TAARTGTGA-3′ and antisense strand

primer 5′-TATAACACACAACACCYTC-

ATCA-3′. Amplification reactions were

performed as described above, and the

following program settings were used: an

RT step of 45 min at 45�C and 2 min at

94�C, to denature the reverse transcrip-

tase; 40 cycles of 1 min at 94�C, 1 min

at 54�C, and 1 min at 72�C; and 5 min

at 72�C, for final amplicon extension.

The sense-strand primers for both sets

were labeled with Cy5 fluorescent dye at

the 5′ end to facilitate amplicon detection

(the predicted sizes for the first and second

primer sets were 215 and 454 bp, respec-

tively) using the CEQ 8000 Genetic Analy-

sis System (Beckman Coulter). Assays were

performed using standard viral nucleic

acid extracts (HCoV 229E and OC43)

and nuclease-free water for positive and

negative controls, respectively. All pha-

ryngeal swab samples tested positive by

RT-PCR for human glyceraldehyde-3–

phosphate dehydrogenase enzyme, which

indicated that there was adequate recov-

ery of RNA from the samples and that

RT-PCR inhibitors were absent.

Our findings do not support those of

Esper et al. [1]. Methodologic differ-

ences in the type and timing of sample

collection; in sample handling, storage,

and processing; and in the selection of

case patients and control subjects may

explain our different findings. Alterna-

tively, different etiologic agents could

have been associated with KD in the 2

study populations. Further studies that

include serologic testing and prospec-

tively collected high-quality pharyngeal

swab samples may be needed to deter-

mine the role, if any, that HCoVs play in

the etiology of KD.

Ermias D. Belay,1 Dean D. Erdman,1

Larry J. Anderson,1 Teresa C. T. Peret,1

Stephanie J. Schrag,1 Barry S. Fields,1

Jane C. Burns,2 and Lawrence B. Schonberger1

1National Center for Infectious Diseases, Centers
for Disease Control and Prevention, Atlanta,

Georgia; 2Department of Pediatrics, School
of Medicine, University of California

at San Diego, La Jolla
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Reply to van der Hoek
and Berkhout, Ebihara et al.,
and Belay et al.

To the Editor—The discovery of the hu-

man coronavirus (HCoV) we designated

the “New Haven coronavirus” (HCoV-

NH) was the result of a deliberate search

for previously unknown HCoVs and was

made without a priori knowledge of

HCoV-NL63 [1] and HCoV-NL [2], the

2 HCoVs from The Netherlands that

were recently described, and before the

report of the discoveries of these viruses.

Unlike HCoV-NL63 and HCoV-NL,

which were initially identified in cell cul-

tures, HCOV-NH was discovered by

screening respiratory tract specimens

with molecular probes. These probes tar-

geted the sequences of the replicase 1a

gene that are conserved among human,

avian, and mammalian CoVs. Therefore,

it is not surprising—perhaps it is pre-

dictable—that this region of the replicase

1a gene is highly conserved between

HCoV-NH and HCoV-NL63. Until full

genomic sequencing of HCoV-NH is

complete, we believe that it is premature

to state that HCoV-NH, HCoV-NL63,

and HCoV-NL are the same virus. None-

theless, as we clearly acknowledge in our

study [3], it is likely that these viruses are

closely related.

van der Hoek and Berkhout raise the

issue of nomenclature [4]. Whether HCoV-

NH and HCoV-NL63 are strains of the

same species of virus remains to be de-

termined. Sequence comparison between

viruses is only one of many criteria used

to differentiate between viral species [5].

In fact, the International Committee on

Taxonomy of Viruses has established no

specific guidelines to address the issues

of nomenclature and categorization of

potentially closely related viruses that

have been identified independently [5, 6].

Undoubtedly, this will continue to be an

issue as new viral pathogens are identified.

We disagree with van der Hoek and

Berkhout that the naming of HCoV-NH

“needlessly complicates the HCoV litera-

ture” [4]. Rather, we believe that the iden-

tification of HCoV-NL63 and HCoV-NL

by cell culture and genome amplification

techniques and the identification of HCoV-

NH by use of molecular probes exemplify

the recent advances in methods to iden-

tify previously unrecognized viruses. As

the full genomes of these viruses are de-

scribed, the clarification of the nomen-

clature will follow.

We believe it is important to attempt to

replicate in different populations our find-

ing of the association between HCoV-NH

infection and Kawasaki disease, and we

appreciate the letters from Ebihara et al.

[7] and Belay et al. [8]. We would be in-

terested to know whether proper controls

were included to demonstrate the integrity

of the RNA that was used in the ampli-

fication assays by Ebihara et al. We agree

with Belay et al. that the timing of sample

collection and the type of sample screened

(nasal vs. pharyngeal) may explain the dis-

crepancy in results between their study

and ours. Furthermore, more than one eti-

ological agent may be linked to Kawasaki

disease. Nonetheless, we are intrigued by

the study by Graf that suggests the pres-

ence of a peptide, corresponding to the

spike protein of HCoV-NL63, in tissue

from individuals with Kawasaki disease

[9]. These findings further support the as-

sociation between HCoV-NH and Kawa-

saki disease.

Frank Esper,1 Eugene D. Shapiro,1,2,3

Marie L. Landry,4 and Jeffrey S. Kahn1,3

1Department of Pediatrics, Division of Infectious
Diseases, 2Department of Pediatrics, Division

of General Pediatrics, and 3Departments
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Reply to van der Hoek
and Berkhout

To the Editor—In my Editorial Com-

mentary [1], I certainly did not intend to

detract from the novelty and importance

of the findings by van der Hoek et al. [2]

in early 2004. As I pointed out clearly,

Esper et al. [3] were unaware of van der

Hoek et al.’s discovery of the Netherlands

strain of human coronavirus (HCoV-NL63)

when they designed their polymerase chain

reaction (PCR) and apparently also when

they first found the HCoV they designated
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the “New Haven coronavirus” (HCoV-NH).

I described the methodology used by Esper

et al. for finding the virus as “logical, intel-

ligent, and highly original” (p. 489)—as was,

in fact, the different methodology used by

van der Hoek et al.—and the development

of this methodology seemed to me at least

as notable an accomplishment as the dis-

covery of a “new” virus. In my Editorial

Commentary, I also stated that HCoV-NH

appeared to be similar to, and quite possibly

(although not certainly) the same as, HCoV-

NL63. The published sequence of HCoV-

NH, which covered only a portion of a single

gene from this very large genome, did not

seem to be adequate to make a final decision

on this point, however.

Regardless of whether HCoV-NH turns

out to be, from a taxonomic viewpoint,

the same as HCoV-NH63, the findings by

Esper et al. are exciting and extend our

knowledge of respiratory HCoVs, partic-

ularly in relation to pediatric disease. In

addition, broader application of their PCR

methodology offers to us the hope that we

will find additional members of this family

of viruses.

Kenneth McIntosh

Division of Infectious Diseases, Children’s Hospital
Boston, and Department of Pediatrics, Harvard

Medical School, Boston, Massachusetts
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