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Influenza Associated Pneumonia

Jae Yeol Kim, M.D,

Department of Internal Medicine, Chung-Ang University College of Medicine, Seoul, Korea

After an outbreak of HINT influenza A virus infection in Mexico in late March 2009, the World Health Organization
raised its pandemic alert level to phase 6, and to the highest level in June 2009, The pandemic HIN1/A influenza
was caused by an HINT influenza A virus that represents a quadruple reassortment of two swine strains, one
human strain, and one avian strain of influenza. After the first case report of HIN1/A infection in early May 2009,
South Korea was overwhelmed by this new kind of influenza HIN1/A pandemic, which resulted in a total of
700,000 formally reported cases and 252 deaths, In this article, clinical characteristics of victims of HIN1/A influenza
infection, especially those who developed pneumonia and those who were cared for in the intensive care unit,
are described. In addition, guidelines for the treatment of HIN1/A influenza virus infection victims in the ICU,
which was suggested by the Korean Society of Critical Care Medicine, are introduced,
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Figure 1, History of reassortment events in the evolution
of the 2009 influenza A (H1N1) virus,
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¢] pneumonia severity index (OR, 1.03; 95%

Table 1, Multivariate analysis for survival predictors of pa-
tients with H1N1-associated pneumonia

Variables Adjusted OR -value

©@%c)y P
Malignancy 120 (28~515) 0.001
PSI score 103 (1.01~1,04) 0,008

>50% increased extent of
infiltrate on follow-up chest X ray
BUN>7 mmol/L

Male gender

400 (1.06~152) 0.033

464 (0.93~232) 0062
028 (0.07~1.16) 0,080

Cl: confidence interval; BUN: blood urea nitrogen,
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1. ICU admission criteria

1) Acute respiratory failure

(1) An arterial oxygen tension (PaO,) of <60 mm
Hg with normal or low PaCO, at FiO, more than 0.5

(2) An arterial carbon dioxide tension (PaCO,) of >
50 mm Hg accompanied by a fall in pH<7.3 in addi-
tion to hypoxaemia

(3) Respiratory rate >35 breaths/minute with ac-
cessory muscle use

2) Hemodynamic instability

(1) Pulse <40 or >50 beats/minute

(2) Systolic arterial pressure <90 mm Hg or 40 mm
Hg below the patient's usual pressure, or mean arterial
pressure <60 mm Hg, or diastolic arterial pressure >120
mm Hg

2. ICU discharge criteria

When a patient's physiologic status has stabilized and
the need for intensive patient monitoring is no longer
necessary and the patient can be cared for on a general

unit,
3. Treatment protocol

1) Antibacterial+antiviral treatment

(1) Initial antibiotics: 3rd generation cephalosporine +
respiratory quinolone

(2) Antiviral: tamiflu 150 mg po bid+amantidine 100
mg po bid+ribavirin 300 mg po tid

* Ribavirin-induced hemolysis and anemia should
be monitored.

* Ribavirin is contraindicated in patients with CrCl
<50 mL/min. Ribavirin is not effectively re-
moved by hemodialysis.

(3) Others: follow ATS/IDSA guideline'

2) Respiratory support

(1) General principles

(D NPPV (noninvasive positive pressure ventilation)
- generally not recommended, selected patients only

(2 Bronchodilator delivery: 6 puffs of metered dose
inhaler of ventolin at the inspiratory limb of ventilatory
tubing using a spacer or nebulizer

(3 Moderate case - follow usual respiratory failure
management

@ Severe case (PaO,/FiO, 100~ 200) - mechanical

Table 2, Baseline characteristics of critically ill patients with pandemic influenza A/H1N1

All patients (n=245) Survivors (n=146) Non-survivors (n=99) p-value
Age, yr 555+184 518+199 605+t145 0.000
Male sex 134 (54.7) 84 (57.5) 50 (50.5) 0.278
Nosocomial acquisition 33 (13.5) 9 (6.2%) 24 (24.2) 0.000
APACHE I score 191+84 159+74 237+74 0.000
SOFA score 77+£37 6.3+3.1 99+35 0.000
No, of comorbodity 2 (1~9) 1 (1~3) 2 (1~3) 0.000
Malignancy, solid tumor 49 (20.0) 19 (13.0) 30 (80.9) 0.001
Liver cirrhosis 9 (37 0 (0) 9 (9.1) 0.000

Values are presented as number (%) or mean+SD unless otherwise indicated,

SD: standard deviation,
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ventilation with or without NO inhalation, consider
prone position or ARM (alveolar recruitment maneuver)

(® Very severe case (PaOy/FiO, <100) - consider
early ECMO

(©® With unstable vital signs: heavy sedation with fen-
tanyl or ketamine, and consider use neuromuscular
blockades

(2) Ventilaror setting

@D In case of FO, requirement less or equal than 0.6:

Lung protective ventilation (tidal volume 6 mL/pre-
dicted body weight; if Pplat > 30 cm H,O, consider re-
duce tidal volume further, PEEP setting as ARDSnet
PEEP table, T : E=1: 1),

Consider permissive hypercapnea strategy (do not
overventilate)

@ In case of FIO, >0.6

- if hemodynamic stable: decremental PEEP setting af-

ter ARM

- if case of hemodynamic unstable: prone ventilation

with or without NO inhalation (nitric oxide should
be titrated the dose daily)

(3) Indication of early ECMO: Consider ECMO at early
stage of ARDS if ARDS patients not be maintained
appropriately (optional treatment)

D If FO, requirement is still higher 0.7 after decre-
mental PEEP titration with alveolar recruitment maneu-
ver and/or Prone ventilation & NO inhalation

@ Refractory hypercapnea (pH <7.2) under me-
chanical ventilation

@ Blood pressure could not be maintained with ap-
propriate vasopressor use

@ Rapid progression of lung fibrosis

(4) Criteria for Ventilator Weaning

@ Stability/reversal of acute respiratory failure

@ PaOy/FiO, >150~200, PEEP <5~8 cm HO,
FIO, <0.4~0.5, pH >7.25

(® Hemodynamic stability (dop/dob <5)

@ Capable of reliable inspiratory efforts

3) Shock managements

Principle: follow early goal-directed therapy protocol
If needed vasopressors,

(1) Norepinephrine (NE) with Dobutamine
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(2) 1f the dose of NE >0.4 ¢ g/kg/min - add low
dose of vasopressin (0,01~ 0,04 1U/hr) and low dose
steroid (hydrocortisone 50 mg q 6 hr or continuous in-
fusion 10 mg/hr)

(3) If the dose of NE >1 z£ g/kg/min — consider ear-
ly ECMO

4) Renal replacement therapy: early CRRT or daily

hemodialysis

Principle: follow early goal-directed therapy protocol

(1) In case of urine output <0.5 mL/hour/kg even
after intravenous Lasix 1 mg/kg injection over 20 min

(2) In case of serum creatinine elevation more than
2.0~3.0 times compared with the baseline value

(3) Dialysis is better than high dose furosemide in-
fusion in acute kidney injury

5) Steroid

(1) Generally not recommended

(2) It may be applied only in refractory shock and
ARDS

6) Transmission prevention

(1) All health care workers; eye protection google,
gown, gloves, N95 mask during aerosol-generating pro-
cedure, handwahsing before and after patient's manage-
ment or touching patient's related equipments

(2) Patient's bed; single mechanically or naturally
ventilated room (12 air exchanges/hour), or negative
pressure room if available

(3) Closed tracheal suction system

(4) In open spaced icu beds: the space between pa-
tient's bed should be wider than 3 meter to prevent
spread of HIN1 influenza via HINT influenza infected
patient's droplet

7) Other general prophylaxis guideline

(1) Deep vein thrombosis prophylaxis

(2) Stress ulcer prophylaxis

(3) Bed head elevation (higher than 30 degree) to
prevent aspiration

(4) Subglottic aspiration in case of intubated patients,
if available

(5) Serum glucose control around 150 mg/dL
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Laboratory of HIN1 RT-PCR in brocnoalveolar lavage
(BAL) fluid or endotracheal aspiration : can be repeated
twice for false negative

2) PEEP setting: Use PEEP table or decremental

PEEP titration after ARM
(1) PEEP titraton
PEEP and FiO, in ARDS Net study

FiO2 0,3 0,3 0, 3 0,3 0,3 0,4 0,4
0,5 0,505~0,8 08 0,9 1,0 1,0
PEEP 5 8 10 12 14 14 16
16 18 20 2 22 22 24

(2) Alveolar recruitment maneuver - an example

Initial Lung Recruitment Procedure

(D Before beginning recruitment maneuver, follow
steps a~f in order:
a. Ensure patient is ventilated on 100% O,.
b. Sedate patient to produce apnea
¢. Administer neuromuscular blockade if necessary
d. Measure SvO,, pulse pressure or CVP,
e. Determine if intravascular volume status is accept-
able,
* SvO; >70% or
* Pulse pressure variation <10% or
* CVP >12 mm Hg
f. Administer IV fluids for low SvO, or CVP and/or
high pulse pressure
@ Ventilator settings for the initial recruitment ma-
neuver
a, Pressure A/C mode
b. PEEP=25 cm H,O initially

¢. Pressure control (PC)=15 cm H,O

d. Peak inspiratory pressure (PIP)=40 cm H,O

e. Inspiratory time=3.0 sec

f. Ventilator rate=10 breaths/min

g. FOx=1.0 (Ventilator should already be set on 100%

Oy

(3 After 5 breaths, increase PC to 20 cm H;O (PIP=45

cm HO)

@ After 5 breaths, increase PEEP to 30 cm H,O

(PIP=0 c¢m H;O)
® Continue for 20 breaths
® Important: Abort lung recruitment procedure and
immediately change ventilator to pre-recruitment set-
tings if any of the following occur
* Mean arterial pressure <60 mm Hg or decreases
by >20 mm Hg from baseline
+ SpO, <88%
* Heart rate >130 or <60/min
* New onset of cardiac arrhythmias
+ SVO, <65% or decreases by >20% or more
(D Change ventilator to Post-Recruitment settings
* Volume A/C mode
* FO,=1.0
* PEEP=25 cm H;O
* Vi=6 mL/kg
Pt <45 cm HO
* Decrease Vr to 5 or 4 ml/kg if needed to keep
Poa <45 cm HO
* Inspiratory time=0.6 seconds
+ Ventilator rate <40 breaths/min (highest possible
without auto-PEEP)
Begin Decremental PEEP Trial Procedure immedi-
ately
3) Prone positioning (£2}2])
(1) ool Al Wy
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5) ECMO

(1) V-v ECMO
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(3) Stopping support for futility of ECMO

ECLS should be discontinued promptly if there is no
hope for healthy survival (severe brain damage, no or
heart or lung recovery, and no hope of organ replace-
ment by VAD or transplant),

The definition of irreversible heart or lung damage

For cardiac failure, three days of no cardiac function
in a patient who is not a VAD or transplant candidate
is considered futile in most centers.

For lung failure, two weeks of no lung function in
a patient who is not a transplant candidate is considered
futile,

The possibility of stopping for futility will be ex-
plained to the family before ECLS is begun.

6) Other rescue therapy

Refractory hypoxemia - consider induced mild hypo-

thermia
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