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Combat with emerging infectious diseases: Clinicians should do
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Summary: In the spring of 2013, an emerging infectious
disease emerged in China, 132 cases of human were
infected with the H7N9 avian influenza virus, 39 cases
were resulted in death within 3 month, which sparked a
global concern about public health. Many reports have
been published about this disease, including clinical
characteristics and genomic information. However,
more emerging infectious disease may infect human
in the future. Confronted with the escalating scale of
compounding probabilities, physicians or clinicians
as the first line that meet patients who suffering from
emerging infectious disease, we should do better by
using our intellect and strong will to carry out public
health measures, biomedical research, and technological
advances.

Globally, infectious diseases are the second leading
cause of death (following cardiovascular disease), but
the leading cause of mortality among young people
(under the age of 50) overwhelmingly (/). According
to the World Health Organization, infectious diseases
accounted for about 26% of the 57 million deaths
worldwide (2).

Emerging infectious diseases (EIDs) are infectious
disease whose incidence has increased in the past 35
years and may increase in the near future which account
for about 12% of all human pathogens (3). EIDs are
caused by newly identified species or strains that may
have evolved from a known infection (e.g. influenza)
or spread to a new population or areas undergoing
ecologic transformation, or reemerging. Of growing
concern are adverse synergistic interactions between
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emerging diseases and other communicable and non-
communicable conditions leading to the development
of novel epidemics. A criterion was given by the U.S.
Centers for Disease Control and Prevention (CDC) that
identifies the following factors contributing to disease
emergence: microbial adaption, changes in human
susceptibility, etc.

From March 31 to May 31, 2013, 132 cases of
human were infected with the H7N9 avian influenza
virus in China, 39 cases were resulted in death, which
sparked global concerns about public health (4,5), and
many reports have been published. As a clinician in
front line to combat with H7N9 infection in Shanghai,
our research group has also published some papers
about this emerging infectious disease, especially
about its clinical characteristic (6). Now I would
like to illustrate some of the lessons we have learned
as we combat the emerging infectious disease — the
avian influenza H7N9 — with the purpose of providing
references for other clinicians and researchers to face
crisis that will continue to haunt mankind in the future.

On February 26, 2013, I was invited to go to the
Fifth People's Hospital, Min-hang District, Shanghai,
affiliated to Fudan University and took part in a clinical
consultation. Three members of a family, the father and
his two sons were suffering from severe pneumonia
and had been hospitalized, one of which was on the
verge of death. The onset of unknown disease in this
family was located between February 11 and February
20, 2013. High fever and severe pneumonia developed
1 week after the onset of illness, of which interstitial
lung disease was considered initially. Multiple organ
failure appeared 7-9 days later, with low white blood
cells and dramatically decreased in platelets. He had
no known history of exposure to live birds during the 2
weeks before the onset of symptoms. Sputum and sera
from patients were sent to district CDC, Shanghai for
identification of common subtypes of influenza virus,
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chlamydia, mycoplasma and bacteria which had been
confirmed negative later on. Based upon these typical
manifestations, infectious viral pneumonia was taken
into my consideration. So I decided to use anti-viral
drug, Oseltamivir, immediately, the dosage would be as
twice as normal. Meanwhile, as I asked, all specimens
had been sent to our lab, Shanghai Public Health
Clinical Center affiliated to Fudan University in which
P3 laboratory was available. After real-time RT-PCR
test, viral isolation, and full genome sequencing, two
of the three patients were infected with a novel avian-
origin influenza A (H7N9) virus (7), and the results
have been confirmed by China CDC.

As we all know, multiple factors, including
economic development, climate changes and land use,
human demographics and behavior, and international
travel and commercial activities, contribute to the
emergence and reemergence of infectious diseases
(8,9). As basic or laboratory scientists know, genomics
has played a critical role in basic research in infectious
diseases. Nowadays, an unknown pathogen can
often be identified and sequenced within days. The
ability to sequence microbes has taken its place at the
forefront of how we handle with emerging infections.
Fundamental research underlies almost everything we
do in studying and responding to infectious diseases.
From understanding pathogenesis, virulence factors,
patterns of transmission, and host susceptibility, to
developing new technologies and countermeasures such
as vaccines, therapeutic measures, and diagnostics.

However, physicians or clinicians are the first line
that can meet patients who suffering from unidentified
disease. We will never forget the epidemic of severe
acute respiratory syndrome (SARS), for which it
costed a very heavy and painful price 10 years ago
(10), including reported clinician's victims (/7,12).
Over the past few years, more influenza strains have
emerged with the capability of infecting humans (/3,74)
and more emerging infectious disease will infected
in the future. The H5N1 strain likely evolved from a
few flocks of chickens in Hong Kong to the situation
today where it has infected numerous flocks, as well
as wild birds throughout Southeast Asia (/5). Now we
are confronted with what I call an escalating scale of
compounding probabilities. If a few birds are infected,
there is a problem, but not a big one. When more birds
get infected, the problem will get bigger. When the
virus is transmitted to humans, the problem is getting
even worse. If it jumps to significant numbers of
humans, the threat becomes a lethal one.

In our battle with emerging infectious diseases,
we have a number of weapons in our armamentarium.
Most important, we have an intellect and a strong
will. We use these to carry out public health measures,

biomedical research, and technological advances. I was
proud to do it instead of being asked to do this, because
a clinician can do better.
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