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年� ウイルス� 病気�

1983! HIV-1! AIDS!
1986! HIV-2! AIDS!
1988! E型肝炎ウイルス� 肝炎�

1990! ガナリトウイルス� ベネズエラ出血熱�

1993! シンノンブレウイルス（ハンタウイル
ス）�

ハンタウイルス肺症候群�

1994! ヘンドラウイルス� 脳炎�

サビアウイルス� ベネズエラ出血熱�

1996! オーストラリアリッサウイルス� 脳炎（狂犬病）�

1997! トリインフルエンザ A (H5N1)! 全身感染症�

1999! 二パウイルス� 脳炎�

2003! SARSコロナウイルス� SARS!
2005! 新型レオウイルス� 呼吸器感染症�

2011! 重症熱性血小板減少症候群� ウイルス性出血熱�

2011! MERSコロナウイルス� SARS �
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BEIJING—When Xue-jie Yu came to China 
last year to probe a lethal fever outbreak, 
everyone—Yu included—assumed he 
would provide damning testimony against a 
known suspect. Every summer for 3 years, 
hundreds of people in central China came 
down with an illness characterized by high 
fever and gastrointestinal (GI) distress. 
Many victims bled profusely, and an alarm-
ing number of the sick—rough estimates 
are as high as 30% in some areas—died. By 
early 2007, scientists at the Chinese Center 
for Disease Control and Prevention (CDC) 
here fingered the killer as human granu-
locytic anaplasmosis (HGA), an emerg-
ing bacterial infection from tick bites. But 
to Yu, an expert on tick-borne diseases at 
the University of Texas Medical Branch in 
Galveston, things didn’t add up.

“The fatality rate was too high,” Yu says, 
and in his experience it was “rare” for HGA 
patients to have GI symptoms. Working at 
the Chinese CDC’s National Institute of 
Communicable Disease Control and Preven-
tion (NICDC) here, Yu tested blood samples 
for Anaplasma phagocytophilum, the HGA 
bacterium—and came up empty. Last Decem-
ber, his team identifi ed a new kind of bunya-
virus, a family that includes infamous 
members such as hantavirus and Rift Valley 
fever virus. The fi nding, in a paper submit-
ted to The New England Journal of Medicine 

(NEJM), unmasks a dangerous new emerging 
virus—not a bacterial outbreak—and explains 
why antibiotics failed to stop it.

Behind the scenes, however, a fi erce argu-
ment has broken out over who discovered the 

virus. This summer, a Chinese CDC team led 
by hantavirus expert Li Dexin, director of the 
agency’s Institute of Virology, also uncov-
ered a bunyavirus—possibly the same one 
Yu’s group identifi ed. They have submitted 
a deeper analysis of the pathogen, including 
complete RNA sequences of 11 strains, to 
The Lancet. Yu charges Li’s group with try-
ing to rob him of the discovery; Li says Yu’s 
viral sequence is incomplete and that his team 
identifi ed the virus as the killer.

Several key questions are disputed or 
unanswered. For starters, researchers do not 
know how lethal the virus is. The mortality 
rate may be high in China in part because clin-
ics often prescribe the steroid dexa methasone 
to bring down high fevers; steroids suppress 
the immune system, which usually worsens 
infections. Scientists also differ on whether 
the virus should be handled in a biosafety 
level 3 facility—reserved for dangerous 
pathogens—or in less secure laboratories. 
And although the infection shows a seasonal 
pattern associated with tick-borne diseases—
cases begin in early spring and peak in mid-
summer before tapering off by autumn—the 
vector is still a mystery. 

One indisputable fact is that the emerging 
disease has claimed scores of lives—mostly 
of farmers—in China’s heartland. The fi rst 
documented outbreak was in 2006, in Anhui 
Province. At that time, a team led by NICDC 
Director Xu Jianguo, Chinese CDC’s chief 
bacteriologist, rushed to Anhui. Using PCR 
they found A. phagocytophilum DNA in the 
blood of one patient who died and in fam-
ily members and hospital staff who became 

infected. HGA had been recognized in the 
United States in 1990 and in Europe in 1997; 
Xu’s group reported China’s fi rst cases in the 
19 November 2008 issue of The Journal of the 

American Medical Association.
Curiously, however, none of the patients 

recalled having been bitten by ticks. And when 
outbreaks recurred in 2007 and 2008, the dis-
ease did not respond to antibiotics. Thinking 
it might have an unusual Anaplasma variant 
on its hands, NICDC in 2009 invited Yu as a 
short-term visiting researcher under the 1000 
Talents Program, which brings overseas sci-
entists to China.

That summer, the pathogen surfaced in 
Henan and Hubei provinces. In June, Yu 
went to Hubei’s capital, Wuhan, to collect 
blood samples from patients. “They did not 
look like typical HGA cases,” he says. After 
he failed to detect A. phagocytophilum, Yu 
says he urged Chinese CDC scientists to 
consider a viral pathogen—but researchers 
there fl atly rejected the idea. Yu persisted 
and spotted virus particles that December 
in cell culture using electron microscopy. 
Then in February, he says, a member of his 
Texas lab, Yan Liu, “cracked the code of the 
viral genome.” Two days after he informed 
scientists at the Chinese CDC about his 
fi ndings, he says, his 1000 Talents affi lia-
tion with NICDC was terminated.

Chinese CDC Director Wang Yu was 
intrigued by Xue-jie Yu’s fi ndings and invited 
him to share them at a 15 April meeting at 
CDC headquarters to plot strategy for study-
ing the disease. Among the attendees were Li 
and CDC virologist Liang Mifang; they found 
Yu’s presentation unconvincing. “He said he 
isolated a bunyavirus, but he had gotten just 
fragments,” says Liang. Yu confi rms that the 
virologists were dismissive: “Li tried to deny 
the importance of my work,” Yu says. Yu and 
his colleagues have named the virus Dabie 

Rival Teams Identify a Virus 
Behind Deaths in Central China

I N F E C T I O U S  D I S E AS E S

Into the hot zone. Xue-jie Yu (left, in blue shirt) looks on as farmers check a dog for ticks; forest-hugging farms (right) were hard hit by the emerging virus (inset).
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A bs tr ac t

Background
Heightened surveillance of acute febrile illness in China since 2009 has led to the 
identification of a severe fever with thrombocytopenia syndrome (SFTS) with an un-
known cause. Infection with Anaplasma phagocytophilum has been suggested as a cause, 
but the pathogen has not been detected in most patients on laboratory testing.

Methods
We obtained blood samples from patients with the case definition of SFTS in six 
provinces in China. The blood samples were used to isolate the causal pathogen by 
inoculation of cell culture and for detection of viral RNA on polymerase-chain-
reaction assay. The pathogen was characterized on electron microscopy and nucleic 
acid sequencing. We used enzyme-linked immunosorbent assay, indirect immuno-
fluorescence assay, and neutralization testing to analyze the level of virus-specific 
antibody in patients’ serum samples.

Results
We isolated a novel virus, designated SFTS bunyavirus, from patients who presented 
with fever, thrombocytopenia, leukocytopenia, and multiorgan dysfunction. RNA 
sequence analysis revealed that the virus was a newly identified member of the 
genus phlebovirus in the Bunyaviridae family. Electron-microscopical examination 
revealed virions with the morphologic characteristics of a bunyavirus. The presence 
of the virus was confirmed in 171 patients with SFTS from six provinces by detection 
of viral RNA, specific antibodies to the virus in blood, or both. Serologic assays 
showed a virus-specific immune response in all 35 pairs of serum samples col-
lected from patients during the acute and convalescent phases of the illness.

Conclusions
A novel phlebovirus was identified in patients with a life-threatening illness associ-
ated with fever and thrombocytopenia in China. (Funded by the China Mega-Project 
for Infectious Diseases and others.)

The New England Journal of Medicine 
Downloaded from nejm.org at NATIONAL INSTITUTE OF INFECTIOUS DISEASE on May 26, 2011. For personal use only. No other uses without permission. 
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restriction-fragment–length-polymorphism assay 
with amplified complementary DNA, as described 
previously.6 For the remaining 11 strains of the 
virus, the whole genomes were sequenced with the 
use of the sequence-independent, single-primer 
amplification (SISPA) method.7 The 5' and 3' ter-
minals of viral RNA segments were determined 
with a RACE Kit (Invitrogen). Phylogenetic analy-
ses were performed with the neighbor-joining 
method with the use of the Poisson correction and 
complete deletion of gaps.

Neutralization Assay
For microneutralization testing, serial dilutions 
of serum samples were mixed with an equal vol-
ume of 100 median tissue-culture infectious dos-
es of SFTSV (strain HB29) and incubated at 37°C 

for 1.5 hours. The mixture was then added to a 
96-well plate containing Vero cells in quadrupli-
cate. The plates were incubated at 37°C in a 5% 
carbon dioxide atmosphere for 12 days. Viral in-
fection was detected on specific immunofluores-
cence assays in serum samples from patients with 
laboratory-confirmed infection. The end-point ti-
ter was expressed as the reciprocal of the highest 
dilution of serum that prevented infection.

Polymerase Chain Reaction
RNA that was extracted from serum, whole blood, 
or homogenized arthropods was amplified with 
the use of a one-step, multiplex real-time reverse-
transcriptase polymerase chain reaction (RT-PCR) 
with primers for SFTSV (Qiagen). The cutoff cycle-
threshold value for a positive sample was set at 
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Figure 1. Geographic Distribution of SFTS in Mainland China.

Areas where SFTS surveillance was carried out and SFTS bunyavirus was isolated from patients are shown in red.
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