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paraganglioma syndrome 1; in the extent of mul-
tifocal tumors in the group with MEN-2, the group
with von Hippel-Lindau disease, and the group
with paraganglioma syndrome 1; and in the extent
of extraadrenal tumors in the group with MEN-2,
the group with von Hippel-Lindau disease, the
group with paraganglioma syndrome 1, and the
group with paraganglioma syndrome 4.

Patients with neurofibromatosis type 1 had a
relatively high (but not significant) prevalence of
malignant disease (12 percent), second only to
that among patients with paraganglioma syn-
drome 4 who had a germ-line mutation in the
SDHB gene (24 percent). Taken together, 33 per-
cent of all symptomatic patients with pheochro-
mocytoma in the registry carried germ-line muta-
tions in one of the five genes, including NFI1.
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Fatal Infection with Influenza A (H5N1) Virus in China

TO THE EDITOR: A 24-year-old man had pneumo-
nia and respiratory distress in November 2003
and died four days after being hospitalized. Be-
cause the clinical manifestations were consistent
with those of the severe acute respiratory syn-
drome (SARS) and occurred when sporadic cases
of SARS were described in southern China,® se-
rum and lung tissue from the patient, as well as
fluid aspirated from his chest, were examined for
SARS coronavirus with the use of indirect fluo-
rescence antibody tests and the reverse-transcrip-
tase polymerase chain reaction (RT-PCR). All tests
were negative for SARS.

A virus was isolated from the lung tissue in
Vero-cell cultures and was characteristic of in-
fluenza A virus on electron microscopy. A serum
sample collected on day 8 of the patient’s illness
was positive for IgM antibody against the iso-
lated virus. Fragments of both the influenza A
virus matrix gene (M) and the H5-subtype hem-
agglutinin gene (HA) were amplified from the
infected Vero cells with the use of RT-PCR as-
say.>3 The nucleotide sequences of the fragments
were identical to those amplified from the stored
specimens of the patient’s serum, chest fluid, and
lung tissue.

The genomic sequence of the virus (A/Beijing/
01/2003) was determined, and its eight segments
were genetically related most closely to corre-
sponding sequences of influenza A (H5N1) viruses
that had been isolated from chickens in various
regions of China in 2004. The segments of the
polymerase basic protein 1 gene (PB) and the non-
structural gene (NS) were most closely related to
those from Guangdong Province (in southeast-
ern China), with 99 percent identity. The segments
of the polymerase basic protein 2 gene (PB2) and
HA gene were closest to those from Jilin Province
(in northeastern China), with 99 percent and 97
percent identity, respectively. The segments of the
neuraminidase gene (NA), nucleoprotein gene (NP),
and M gene were closest to those from Hubei
Province (in mideastern China), with 98 percent,
98 percent, and 99 percent identity, respectively,
and the polymerase acidic protein gene (PA) seg-
ment was closest to that from Japan, with 99 per-
cent identity.

These findings suggest that influenza A/Bei-
jing/01/2003 may be a mixed virus. Phylogenetic
analyses of the HA and NA genes of the represen-
tative influenza A (H5N1) strains have revealed
that the viruses isolated from patients in Thailand
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and Vietnam in 2004 and 2005 belong to the
same clade, and those obtained from patients in
Hong Kong in 1997 and 1998 are from another
clade (Fig. 1 in the Supplementary Appendix, avail-
able with the full text of this letter at www.nejm.
org). A sample of virus obtained from a patient
in Hong Kong in 2003 seems to represent a tran-
sitional genotype, of which the HA gene sequence
was close to the cluster from southeastern Asia
(Fig. 1A in the Supplementary Appendix), where-
as the NA gene sequence was close to that of the
cluster from Hong Kong in 1997 and 1998 (Fig.
1B in the Supplementary Appendix). Phylogenetic
analyses of the HA or NA gene indicated that the
influenza A/Beijing/01/2003 strain was genetically
distant from viruses previously isolated from
humans, although it appears to have originated
from a lineage similar to the influenza A/goose/
Guangdong/1/96 (Gs/GD) lineage.*

These findings have important implications
for selecting viruses for the development of vac-
cines to prevent infection in humans. The genetic
distance between the isolate reported and the
strain currently proposed for vaccine development
(A/Vietnam/1203/2004)°> implies that viruses from
different regions may need to be considered in
the development of an effective vaccine against
influenza A virus.
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