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Fig. 1 Location of registered 2009-H1N1 infection cases plotted on a Japanese map according to prefecture

Each dot indicates one ICU admitted case.
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Fig. 2 Monthly histogram of the number of ICU admitted patients with 2009-HIN1 infection
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Fig. 3 Number of ICU admissions according to age and gender
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Table 1 Baseline characteristic of patients

Characteristic Value
Age — yr (pediatric: <16), n = 162

Median 6

IQR 5~9
Age — yr (adult: =16), n =57

Median 43

IQR 31~56
Male sex —- no./total no. (%) 139/219 (63.5)
Pregnant — no./adult no. (%) 2/57 ( 35)
Adults with BMI > 25 -— no./total no. (%) 20/56 (35.7)
Adults with BMI > 35 -— no./total no. (%) 5/56 ( 8.9)
Diabetes - no./total no. (%) 1/219 ( 05)
Asthma — no./total no. (%) 4/219 ( 1.3)
COPD -— no./total no. (%) 6/219 ( 2.7)

Immunodeficiency - no./total no. (%)

2009-H1NI1-influenza vaccination — no./total no. (%)
Seasonal influenza vaccination — no./total no. (%)

Pneumonia - no./total no. (%)
APACHE 1 score (age =16)
Median
IQR
Mean

19/219 ( 8.7)
10/219 ( 4.6)
15/219 ( 6.9)
161/219 (73.5)

19
15~23
19.6

APACHE, Acute Physiology and Chronic Health Evaluation; BMI, body mass index; COPD, chronic
obstructive pulmonary disease; IQR, interquartile range; no., number.

Table 2 Novel 2009 influenza vaccine and mortality

Dead Alive
Novel 2009 influenza vaccine (+) 0 11
Novel 2009 influenza vaccine (—) 20 155

Table 4 Acute kidney injury and mortality

Dead Alive
Acute kidney injury (+) 10 15
Acute kidney injury (—) 10 129

Odds ratio: 8.6, 95%CI: 3.1 ~24.1, chi-square test: 21.296, P < 0.0001.
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H), ®K107THTH 72
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Table 3 Seasonal influenza vaccine and mortality

Dead Alive
Seasonal influenza vaccine (+) 0 16
Seasonal influenza vaccine (—) 20 129

Table 5 Bacterial infection and mortality

Dead Alive
Bacterial infection (+) 11 51
Bacterial infection (—) 9 146

Odds ratio: 3.5, 95%CI: 1.4~ 8.9, chi-square test: 6.181, P = 0.013.

Bl it S z/hE (n = 41) T, dhefii 3 (IQR:
1RERI 3090~ 125 f), ARIOFERITH - 720 AT
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(Fig. 6a, 6b)s
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‘ 219 patients admitted to ICU ’

162 pediatric patients

33 not on MV
129 on MV

33 discharge alive

57 adults patients

[ ]
3 not on MV
3 discharge alive

‘ 54 on MV ’

44 continuously on MV
27 discharge alive
2 still in hospital
14 died
1 unknown

3 on PCPS/ECMO 126 continuously on MV 10 on PCPS/ECMO

114 discharge alive 7 discharge alive
8 still in hospital 1 still in hospital
4 died 2 died

1 discharge alive
2 still in hospital

Fig. 4 TFlow diagram of ICU admitted patients with 2009-H1N1 infections receiving mechanical ventilation
or ECMO at participating ICUs
ECMO, extracorporeal membrane oxygenation; MV, mechanical ventilation; PCPS, percutaneous
cardio-pulmonary support.
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Fig. 5 Comparison of PEEP between ‘immediately after intubation” (left) and “maximum value” (right) in pediatric

patients (a) and adults (b)

(a) The “PEEP value immediately after intubation” (n = 119) was a median 7 cmH20 (IQR: 5~ 10 cmH20), and
the maximum value was 20 cmH20. The “maximum value of PEEP” (n = 122) was a median 10 cmH20 (IQR:
7~10 ¢cmH20), and the maximum value was 30 cmH20. The line (—) indicates the median value. The
diamond (<€) indicates the mean value.

(b) The “PEEP value immediately after intubation” (n =45) was a median of 8 cmH20 (IQR: 5~10 cmH20),
and the maximum value was 20 cmH20. The “maximum value of PEEP” (n = 45) was a median of 12 cmH20

(IQR: 8 ~16 cmH20) and the maximum value was 30 cmH20. The line (—) indicates the mean value.

IQR, interquartile range.

corporeal membrane oxygenation (PCPS/ECMO) %% E%OP/FIt] (Fig. 7a), [AEWHEEEZDOPEEP]
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PCPS/ECMO ®# A & N LIk T, [ 58T Acute lung injury (ALD) 136 A, ARDSIZ61 AT,
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P/F ratio at “immediately after intubation” (left) compared with “the lowest value” (right) in pediatric patients (a)

and adults (b)

(a) The median value of “P/F ratio immediately after intubation” was 137 mmHg (IQR: 90 ~ 291 mmHg), and the
minimum value was 46 mmHg (n = 64). The median value of “the lowest P/F ratio” (n =68) was 104 mmHg
(IQR: 71 ~146 mmHg). The line (—) indicates the mean value.

(b) The median value of “P/F ratio immediately after intubation” was 1285 mmHg (IQR: 98 ~ 245 mmHg), and the
minimum value was 63.6 mmHg (n = 46); the median value of “the lowest P/F ratio” (n = 50) was 99.5 mmHg

(IQR: 61 ~ 138 mmHg). The line (—) indicates the mean value.

IQR, interquartile range.
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Comparison of P/F ratio (a), PEEP (b) and APACHE 1l score (c) between ECMO and mechanical ventilation

(a) P/F ratio at immediately after intubation was compared between ECMO (n = 9) and mechanical ventilation (n
=101) cases. The median ECMO value (left) was 108 mmHg (IQR: 80.3~ 355 mmHg) and that of mechani-
cal ventilation (right) was 136 mmHg (IQR: 100 ~ 257 mmHg). The line (—) indicates the mean value.

(b) PEEP value immediately after intubation in adult patients compared between ECMO (n =11) (left) and the
mechanical ventilation (n = 156) (right) cases. The median value was 6 cmH20 (IQR: 5~10 ¢cmH20) in
ECMO and 8 cmH20 (IQR: 5~ 10 ¢cmH20) in the mechanical ventilation groups. The line (—) indicates the
median value. The diamond () indicates the mean value.

(¢c) APACHE I score of adult patients was compared between ECMO (left) and mechanical ventilation (right)
cases. The median value of the APACHE II score in the ECMO group (n=10) was 15 (IQR: 12~17), while
that in the mechanical ventilation group (n = 44) was 20 (IQR: 15~ 25). The line ( —) indicates the mean value.

APACHE, Acute Physiology and Chronic Health Evaluation; ECMO, extracorporeal membrane oxygenation; IQR,

interquartile range.
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Fig. 8 Comparison of P/F ratio (a), PEEP ratio (b) and APACHE I score (c) in adult ARDS patients between ECMO

and mechanical ventilation

(a) P/F ratio of immediately after intubation in adult ARDS patients compared between ECMO (n =5) and me-
chanical ventilation (n =29) cases. The median ECMO (left) value was 80 mmHg (IQR: 79~95 mmHg),
while that of the mechanical ventilation group (right) was 124 mmHg (IQR: 88 ~176 mmHg). The line (—)

indicates the mean value.

(b) PEEP value immediately after intubation in adult ARDS patients was compared between ECMO (n = 5) (left)
and mechanical ventilation (n = 29) (right) cases. The median value was 10 cmH20 (IQR: 7~ 14 cmH20) in
the ECMO group and 10 ¢cmH20 (IQR: 8 ~10 ¢mH20) in the mechanical ventilation group. The line (—)

indicates the mean value.

(¢c) APACHE I score of adult ARDS patients was compared between ECMO (left) and mechanical ventilation
(right) cases. The median APACHE I score in the ECMO group (n =5) was 16 (IQR: 145~ 16.8), while that
in the mechanical ventilation group (n = 29) was 20 (IQR: 16 ~23). The line (—) indicates the mean value.
APACHE, Acute Physiology and Chronic Health Evaluation; ARDS, acute respiratory distress syndrome; ECMO,
extracorporeal membrane oxygenation; IQR, interquartile range.
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Table 6 Mortality of patients with PCPS/ECMO
vs. mechanical ventilation

Dead Alive
PCPS/ECMO 1 5
Mechanical ventilation 12 21

Odds ratio: 0.35, 95%CI: 0.04 ~ 3.36, chi-square test: 0.222, P = 0.638.
ECMO, extracorporeal membrane oxygenation; PCPS, percutane-
ous cardio-pulmonary support.
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Abstract

Database analysis of critically ill patients admitted to ICU because of novel 2009
influenza A (HIN1)

Committee of Neonatal and Pediatric Intensive Care, The Japanese Society of Intensive Care Medicine *!
Committee of 2009 Pandemic HINI, Japan Society of Respiratory Care Medicine *?2
Committee of 2009 Pandemic HIN1 Surveillance, The Japanese Society of Intensive Care Medicine *?

Background: The novel influenza A (2009-HIN1) pandemic caused acute respiratory distress syndrome (ARDS) in
some patients, who were treated with mechanical ventilation or extracorporeal membrane oxygenation (ECMO).
Objective: To clarify the outcome of critical care for patients infected with 2009-HIN1 in Japanese ICU. Design, Setting,
and Patients: An observational study using database information. Sixty-seven participating 67 ICUs in Japan were
enrolled. The number of patients was 219 people. Results: Children (under 16 years of age) accounted for 162 patients
(median age of 6 years; IQR (interquartile range): 5 to 9 years), adults (16 years of age or older) accounted for 57 patients
(median age of 43 years; IQR: 31 to 56 years). Among the adults, the median Acute Physiology and Chronic Health
Evaluation (APACHE) II score was 19 (IQR: 15 to 23). Among the adults, 35.7% (20/56) had a body mass index (BMI) of
more than 25. Two patients were pregnant. The percentage of adults with underlying disease was 16.4% (9/55). The
percentage of children with an underlying disease was 3.7% (6/162). The overall mortality rate among children was 2.5%,
with 95% confidence interval (CI) of 0.7 to 6.2. The adult mortality rate was 28.1%, with a 95%CI of 16.9 to 41.5. Eighty
percent of the pediatric patients (129/162) and 94.7% of the adult patients (54/57) were received mechanical ventilation.
Of these patients, 6 had acute lung injury (ALI), 61 had ARDS. One patient with ALI was died. Among the patients with
ARDS, 39 patients were adults and 22 were children, the mortality rates were 33.3% (13/39); 95%CI: 19.1 to 50.2 and 4.6%
(1/22); 95%CI: 0.1 to 22.8, respectively. Among the 183 ventilated patients, 7.1% (13/183) were treated with percutaneous
cardio-pulmonary support (PCPS) or ECMO. Of these patients, the mortality rate among adults was 20% (2/10); 95%CI: 2.5
to 55.6, and no deaths occurred among children. PCPS or ECMO for ARDS in adults tended to decrease the risk of death
compared with mechanical ventilation (odds ratio, 0.364; 95%CI: 0.04 to 3.52; chi-square: 0.181; P = 0.671). Neither seasonal
influenza vaccine and pandemic vaccine recipients died. The antiviral drugs, oseltamivir was prescribed for 96.8% (212/219)
of the patients. Zanamivir was prescribed for 11.9% (26/219). Both drug were prescribed in 10.0% (22/219). Conclusions:
The mortality rate was lower among children than among adults. The adult mortality rate was higher than among rates
reported in other developed countries. PCPS or ECMO for the treatment of adult patients with 2009-H1N1-associated
ARDS may be effective, but a statistically significant difference was not observed. Our database had selection bias (sampling
bias); therefore, the results of this analysis are difficult to generalize.

Key words: (DHINI influenza, @ mechanical ventilation, @ extra-corporeal membrane oxygenation (ECMO), WICU,
(B mortality, ®acute respiratory distress syndrome (ARDS)
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