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Update of the recommendation of the ZKBS on the risk assessment of
novel avian influenza A virus H7N9
as donor or recipient organism for genetic engineering operations according to
Article 5 paragraph 1 GenTSV

Influenza viruses of subtype H7, which possess multiple basic amino acids at the cleavage site
of hemagglutinin (HA) and have an intravenous pathogenicity index of at least 1.2 in 6 weeks
old chickens, are currently classified as “highly pathogenic” avian influenza viruses (HPAIV)
[1]. HPAIV of subtype H7 are assigned to risk group 3 in accordance with Article 5 paragraph
1 GenTSV. If, however, the cleavage site of the HA is monobasic, they are low-pathogenic
avian influenza viruses (LPAIV), which according to Article 5 paragraph 1 GenTSV are as-
signed to risk group 2.

In March 2013, a novel influenza A virus of subtype H7N9 was detected in three patients in
China with acute progressive lung failure [2]. It was the first time this subtype, which differs
from H7N9 viruses hitherto circulating in birds, was detected in humans. Sequence analysis of
the viral genome revealed that it is a reassortant virus in which the RNA segments for HA and
neuraminidase (NA) are derived from influenza viruses of subtypes H7N3 and H11N9 or H7N9,
respectively, while the six internal segments originate from an avian influenza virus of the sub-
type HON2 [2,3]. The reassortant H7N9 has a monobasic cleavage site in the HA. In addition,
the virus has genetic markers indicating (a beginning) adaptation to replication in mammals,
such as various mutations in HA leading to increased binding to the human receptor type (a2,6-
linked sialic acid) and the E627K substitution in the polymerase subunit PB2, which was found
only in the human H7N9 isolates and is associated with higher replication efficiency in mam-
mals [2,3].

The distribution area of the novel avian influenza A virus H7N9 is currently limited to China,
meanwhile, several provinces are affected [4]. In addition, a first case has been reported from
Taiwan, which is, however, related to travel to China of the affected patient [5]. In addition to
human infections, the virus has been detected in chickens, pigeons, ducks and environmental
samples [6]. Of more than 68,000 samples however, only 46 (equivalent to 0.07%) were posi-
tive for the novel virus. Little is known about the size and nature of the animal reservoir. In
accordance with the genetic characterisation as LPAIV, the virus triggers mild symptoms in
infected birds at best, but disease symptoms can also be completely absent [7,8]. Infected
livestock are therefore not recognized by increased morbidity and mortality.

There is also little information available on the routes of transmission of the novel influenza
virus. It is suspected that close contact between humans and infected poultry enables trans-
mission of the virus [9]. In the ferret model, some human H7N9 isolates can be efficiently
transferred through the air [10,11]. In contrast, human-to-human transmission seems far less
efficient. In the case of four of 135 confirmed infections to date, this cannot be completely ruled
out, as several people from the same household fell ill. However, only in one of these cases a
transmission could be confirmed by molecular biology, while in the other cases infection at a
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common source of infection is also conceivable [9,12-14]. In addition, there were no signs of
asymptomatic or subclinical H7N9 infection in other individuals who had close contact with the
patients and were medically or molecular biologically examined [9,14]. Therefore, a human-to-
human transmission seems very unlikely at this stage.

In most of the human cases described so far, infection with the novel H7N9 virus led to a
severe respiratory disease associated with fever, cough, pneumonia and acute progressive
lung failure [2,8]. Only a few cases showed a mild progression [8,9]. Of the 135 laboratory-
confirmed human infections up to date, approx. 32% have been fatal (as of 13.08.2013) [4]. A
vaccine against the novel H7N9 virus is currently not available. Initial analyses indicate that
some of the isolates are sensitive to the neuraminidase inhibitors oseltamivir and zanamivir
[3,6], but this has yet to be confirmed by appropriate studies.

Recommendation

According to Article 5 paragraph 1 GenTSV in conjunction with the criteria in Annex | GenTSV,
novel avian influenza A virus H7N9 is assigned to risk group 3 as donor and recipient organ-
ism for genetic engineering operations.

Reasoning

The novel avian influenza A virus H7N9 is an avian influenza A virus with a monobasic cleav-
age site in HA, which can cause severe disease in humans that can be fatal in up to 32% of
the cases. Transmission is believed to occur through close human contact with infected poul-
try. A human-to-human transmission of the novel virus is unlikely at this time. Prophylaxis or
therapy with proven effectiveness is not available.

Notes

Genetic engineering operations using the novel avian influenza A virus H7N9 as donor or re-
cipient organism will be evaluated by the ZKBS on a case-by-case basis. As a precaution, it is
pointed out that genetic engineering operations aimed at increasing the airborne transmission
of the novel avian influenza A virus between mammals and the handling of the viruses thus
produced are to be assigned to biosafety level 4 in accordance with Article 7 para. 1, para. 3
no. 4 and para. 4 GenTSV in conjunction with Article 7 para. 1a GenTG.

For genetic engineering operations with the aforementioned influenza virus of risk group 3,
the use of respiratory protection (FFP3 mask or comparable respiratory protection) is recom-
mended in addition to the safety measures of level 3.
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