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Dear Editor,

The first human infections with avian influenza virus (AIV)
HON2 were reported in 1998 (Guo et al. 1999). As of
October 18th, 2019, 59 cases of human infection with HON2
have been reported globally, including 50 cases in China,
three in Bangladesh, four in Egypt, one in Pakistan and one
in Oman (World Health Organization. https://www.who.int/
wer/en/; Peacock et al. 2019). Among the 59 patients, three
(5.1%) presented with severe pneumonia and 56 had mild
influenza-like symptoms (World Health Organization. httpsg/
www.who.int/influenza/human_animal_interface/HAI Risk<
Assessment/en/). In general, human infections with HONZ2 are
sporadic and the majority of cases are mild and nor= sl and
there is no evidence of human-to-human transpzission te, fate
(Peacock et al. 2019).

During the 2018-2019 flu season, the aumber < Jpatients
with influenza-like illness that presenfed at Wuhan JinYin-
Tan Hospital (Hubei, China) increa{ d and niore patients
showing severe illness compared to Wg#bus years. To
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characterize the epid€mic ini_hnza virus, 54 oropharyngeal
swabs collected #rci ynatients with influenza-like illness
between January' ana< Sebruary 2019, with influenza
A-positive, gvery subjected to next-generation sequencing
(NGS). Amy_wi"Ci0swabs, full-length genomes of HON2
viruses were ob_ped from 16 swab samples, and the HON2
isolater, 1w confirmed by Haemagglutination inhibition
(HI) assay and RT-PCR (see supplementary materials for
details). Burthermore, these 16 orophyaryngeal swabs were
agative for seasonal influenza (H1, H3, and influenza B
vi_i1s) and other subtypes AIV tested by RT-PCR and the
next generation sequencing. Namely, sixteen patients were
confirmed to have HI9N2 virus infection. 16 inpatients
infected with HON2 virus were included in this study. The
history of hospitalization and physical examination, hema-
tological, biochemical, radiological, and microbiological
test results were collected. Among 16 patients, 11 (68.8%)
had severe illness (including four deaths), whereas symp-
toms of HIN2 infection are usually mild. We further
explored the epidemiological and clinical characteristics of
these cases to provide a much-needed theoretical basis for
the prevention and treatment of human HON2 infection.

The median age of the 16 patients was 61.5 years old
(range 13 months to 88 years old) (Supplementary Table S1).
Five patients (31.3%) were 65 years of age or older, two
patients (12.5%) were infants. There were more male
(n = 10) than female patients (Supplementary Table S1). The
16 confirmed cases were distributed over five districts of
Hubei Province, and 56.3% (9/16) were in Wuhan, the capital
city of Hubei Province (Supplementary Figure S1).

To identify the sources and transmission routes of the
human HIN2 AIVs, an epidemiological retrospective study
was conducted in seven patients between June and July 2019
(other nine patients were failed to be contacted) (Table 1).
Five (71.4%) patients had antibodies against HON2 in their
convalescent sera as indicated by HI assay (Table 1, Sup-
plementary Table S2). Among the seven patients (median
age, 61 years old), five (71.4%) were male. Most patients
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Table 1 Demographic and epidemiological characteristics of seven
patients with confirmed HON2 virus infection in Hubei Province,
China.

Characteristic Value
Age (years)
Median (range) 61 (48-69)
Subgroup, no. (%)
04 0
5-14 0
15-49 2 (28.6)
50-64 4 (57.1)
> 65 1(14.3)
Male, no. (%) 5(71.4)
Occupation, no. (%)
Peasant 1(14.3)
Self-employed 2 (28.6)
Retired 4 (57.1)
Underlying health conditions, no. (%) 5(71.4)
Exposure to poultry, no. (%) 3 (42.9)
Direct contact with chickens and ducks 1(14.3)
Direct contact with Muscovy ducks 1(14.3)
Visit to live poultry markets 1(14.3)
Travel history, no. (%) 0
Serologic test (anti-AIV HIN2-positive), no. (%)
Patients 5(71.4)
Family members of patients 64385.7)
Patients’ close contact with flu symptoms 5

(5/7, 71.4%) had underlying health conditipris. Thi joatients
(patients 7, 8, and 10) had been exposed to live poultiy. None
of the patients had ever traveled (Ta 'e 1). Thirteen serum
samples were collected from six patieri, ‘satignt 4 died) and
seven family members. Six out (Fmaven tested family mem-
bers carried anti-HIN2 antibodics (4ac.e 1, Supplementary
Table S2), none of thep#:. ! a history of poultry exposure.
Three family memberd Stw. mmsignts had also developed flu-
like symptoms, ang‘two 0i_hem carried HON2 antiboby (wife
of patient 1, pati&i 3-W; hugoand of patient 16, patient 16-H;
the sera of father G: Watient 16 was not collected). These
findings ixdicate that, inere is a possibility of human-to-hu-
man trafis_Yssion ¢f HON2.

Agpng i )lo patients, five had mild illness, 11 had
salyere | lness/ and four of the 11 patients died from the
disc_¥2 (Supplementary Figure S2). Five patients (two
males;\ wo infants; median age, 48 years old) presented
with mild symptoms, including fever, cough, expectora-
tion, chest distress, or vomiting. Lab tests and chest X-ray
consistently revealed that the patients had a viral infection.
Five patients had no underlying health conditions and
received oseltamivir within 48 h after admission. All five
mild cases fully recovered, with neither sequelae nor
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relapse  (Supplementary Table S3,
Table S4, Supplementary Figure S2).

Of the 11 patients with severe disease, eight were male, and
the median age was 62 years old (range 46-88 years old). The
majority (81.8%, 9/11) of the patients had underlying health
conditions, such as hypertension, diabetes, chronic obstructive
pulmonary disease, or gastric ulcer. Five patignts had cardio-
vascular diseases, two had respiratory disef %, /had tivo had
endocrine system diseases, and one patient (patic. %) £ven had
four chronic diseases (SupplementarzfTable S9, »upplemen-
tary Table S6). In the early diseasg,stag wall I'i’ patients pre-
sented with cough, expectoratigh, chest dis, Zss, and dyspnea.
In the late stage, a decrease in| smphocyfes and an increase in
neutrophils were seen ing Ml 15 MsesA100%). Nine patients
presented increased pp#calCii win. Extensive lung lesions and
respiratory failure y{ % promirti .t symptoms in all 11 severe
cases, and sepsiSianGi sute respiratory distress syndrome
(ARDS) wer#® % majo1y complications. For some of the
patients, bs{ sria/ mlafungi were detected in routine sputum
cultures (Supp:_gentary Table S5, Supplementary Table S6).

All\g4L, patieyes with severe disease underwent chest
radiographs“C . admission, and chest CTs revealed typical
features Of pulmonary infection, with ground-glass opacity
and consolidation. CT pictures of one 62-year-old patient
« \tient 7) were used to present the progress of viral pneu-
mj nia and the gradual improvement after treatment. On day
73 after disease onset (Fig. 1A), widespread ground-glass
opacity, and consolidation were seen bilaterally. The patient
was given antiviral, antibiotic, and symptomatic treatment
that led to a decrease in bilateral ground-glass opacities on
day 21 (Fig. 1B). Since then, the patient mainly received
symptomatic treatment, and stopped using antiviral and anti-
infective drugs. On day 28, the patient was discharged from
the hospital as his symptoms had improved. When he came
back to the hospital for a check on day 53 (Fig. 1C), the
opacities had completely disappeared.

All 11 patients with severe illness were treated with
antiviral medication, systemic antibiotic therapy, and other
supportive treatment. Four patients eventually died, seven
improved to full recovery (Supplementary Table S5, Sup-
plementary Table S6). In the fatal cases, the median time from
symptom onset to respiratory failure was 14 days (Supple-
mentary Figure S2). The patients showed dyspnea and
hypoxemia upon being transferred to the intensive care unit
(ICU) and developed complications, such as ARDS and
sepsis. Patient 2 was diagnosed as having multiple bacterial
infections and died of severe pneumonia and sepsis. Patient 4
had no underlying blood system disease, but died of severe
anemia and respiratory failure due to autoimmune hemolytic
anemia. Patient 6, an 84-year-old male with a history of
immune disorder, died of pulmonary infection because of
refusing treatment. Patient 9 developed hypoxemia, but
refused mechanical ventilation and died of respiratory failure.
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Fig. 1 Chest CT of patient 7, a 6l-year-old male with severe bilaterally. B On day 21, there was rption. C On
pneumonia caused by AIV HIN2. A On day 13 after disease onset, day 53, the shadows had completel pp
widespread ground-glass opacity, and consolidation were seen

riate analysis also
r ath of HON2 human severe
ong pa-tents who deteriorated into

Diagnostic indicators of infection (percent neutrophils, pro-  (Supplementary Tabl
calcitonin) and heart failure (natropeptide precursor) were  showed that the preds
significantly increased in the four patients (Supplementary  case was increas
Table S5 and Supplementary Table S6).
All patients with severe illness had lower respiratory i variate analysis of risk factor to identify
infection symptoms (especially dyspnea) at the onset of ill- i of human HIN2 mild to severe
ness, which rapidly deteriorated into severe pneumonia, e cases to death because of too small size
ARDS, and/or sepsis, and four patients even died. These
findings are quite different from those in human H9N2
infection cases reported previously (Gu et al. 2017), but they
are similar to those reported in human infections with AI'V, Technology ~ Major ~ Projects (Grant = Numbers
0ZX10001016, 2018ZX10101004, and 2020ZX09201001), the
H7NO (Chen et al. 2013; Gao et al. 2013a, b). Notably, for an Medical Research Projects (Grant Numbers WGWG16C10,
four patients who deceased, there was a relatively long perio 16C33, WX17Z14, WX18Q42, and WX12C15).
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