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ABSTRACT

Swine flu is HIN1 influenza A virus infection that has serious consequences in susceptible individuals leading to
acute respiratory distress syndrome (ARDS). Sometimes ARDS can be refractory to conventional management and
ventilator strategies. In such patients Extracorporeal Membrane Oxygenation (ECMO) improves respiratory functions
wherein the gas exchange is done via a membrane oxygenator and a pump. We report a case of 50 years old female
presented in February 2016 with complaints of fever, headache, dry cough, rhinorrhea and difficulty in breathing for
four days. Her throat swab showed positive report for HIN1 infection. She developed severe ARDS due to
pneumonia caused by HIN1 influenza infection. Her paO./FiO, was less than 100. The patient did not respond to
initial management with anti- influenza therapy and mechanical ventilation. Murray score was calculated to institute
ECMO therapy. Murray score of our patient was 2.75. Since there was no co- morbid illness or irreversible lung
disease, ECMO therapy was started. After 14 days of ECMO therapy, ARDS resolved and the patient was
successfully weaned from the ventilator. Patient was monitored intensively for coagulopathies and other
complications related to ECMO therapy. She developed hemothorax and critical illness neuropathy during ECMO
therapy. ECMO is a salvage therapy that has the potential to save lives when conventional treatment fails in HIN1
associated ARDS. It not only ensures much needed lung protection to the inflamed lung but also provides better
hemodynamic stability. Early institution of ECMO along with ultra-protective ventilation of lung and timed weaning
is the key to successful management of severe ARDS due to swine flu. There are very few case reports of successful
ECMO therapy in H1N1 associated ARDS available from Delhi.
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INTRODUCTION

Swine-originated HIN1 influenza virus causes acute
respiratory illness in humans from 2009.1 HIN1 influenza
virus was given importance because of its higher case
fatality among young population and potential to cause
ARDS due to swine flu progresses rapidly and the
refractory hypoxemia leads to severe sepsis causing multi
organ failure.? Therefore prompt intervention has to be
done to improve the oxygenation in such patients.

Extracorporeal membrane oxygenation is a mechanical
assist therapy wherein extracorporeal blood circuit that
includes an oxygenator and a pump is used to support the
respiratory function thereby preventing hypoxemia.® Thus
ECMO is a supportive therapy that replaces the lung
function thereby allows the lung to recover from the
acute insult or ARDS.

We report a case of severe ARDS secondary to HIN1
viral pneumonia who did not respond to conventional
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therapy and was treated successfully with ECMO
therapy. Case reports of successful ECMO therapy in
H1N1 associated ARDS from Delhi are very few.

CASE REPORT

A 50-year-old lady presented to our hospital in February
2016 with complaints of fever, headache, dry cough,
rhinorrhea and difficulty in breathing for four days.
Earlier, the patient was seen at a private hospital where
throat swab test for HIN1 influenza virus was found to be
positive with RT-PCR method. On arrival, the patient
was conscious, oriented, restless with respiratory rate of
45/minute; pulse rate of 110/minute; BP of 126/70mmHg,
SpO; -76% on room air and 85% on non-rebreathing
mask. Auscultation revealed coarse crackles over bilateral
infra scapular regions. Rest of the examination was
normal.

The patient was started on inhaled oxygen in propped up
position and capsule Oseltamivir 150 mg twice daily.
Investigations showed Hemoglobin of 10.5¢/dl, total
leukocyte count of 4200/mm3, platelet count of
1.5lakhs/mm?. Chest radiography revealed bilateral lower
zone infiltrates (Figure 1). Arterial blood gas (ABG)
analysis showed partial oxygen pressure of 55mmHg,
oxygen saturation of 88% and PaO,/FiO,-108. She was
nebulized; still respiratory rate was 30/minute with heart
rate of 130/minute.

Figure 1: Chest cardiograph on day 1 showing non-
homogeneous opacities in bilateral lung fields.

Thereafter she was intubated and put on pressure
regulated volume control mode of ventilation. She was
put on Vecuronium infusion and central venous
canulation was done. On 2" day of mechanical
ventilation her peak airway pressure showed surges. So,
lung protective strategies of low tidal volume (6ml per
kg), inverse ratio ventilation were initiated. In spite of
that, there was marginal improvement in PaO,. Positive
End Expiratory Pressure had to be increased to 10mm of
Hg even on 3™ day of ventilation. But there was no

improvement in her partial pressure of oxygen and her
paO./FiO; ratio which continued to be at 100. Her Mean
arterial pressure dropped to 50mm Hg despite CVP of 10
cmH,0 so that noradrenaline infusion was started. On
day 4, her FiO; had to be increased to 80%. But her paO;
/FiO; was less than 100. On day 5, her peak airway
pressures surged.

Murray score was calculated which is used to decide the
use of ECMO in management of ARDS. Parameters used
in Murray score calculation were PEEP-8cmH-0,
Compliance-16ml/cmH,0, chest radiograph-2 quadrants
involved and PaO,/FiO; -99. Murray score of our patient
was 2.75. Since her clinical condition was continuously
deteriorating, it was decided to institute ECMO therapy
to manage ARDS. Venous canulation of right sided
internal jugular and right femoral vein was done under
echocardiography guidance and the patient was put on
veno-venous extracorporeal membrane oxygenator with
pump. Left sided 1JV was secured for intravenous access
and to monitor CVP, hourly arterial blood gas analysis
with a close watch on ScvO, was done to maintain tissue
oxygenation. Beat to beat arterial blood pressure
monitoring, coagulation profile, platelet count and
remaining aspects of critical care like nutrition,
hemodynamic were maintained. Chest radiograph was
done daily, coagulation profile 12hrly, Blood and blood
products were transfused with a target INR of 1.5 and
platelet above 50,000 to prevent bleeding. Table 1 shows
the various significant parameters and major events
happened during ECMO therapy.

Figure 2: Chest cardiograph on discharge showing
infiltrates in left lower zone.

On 14™ day of ECMO, after the insertion of ICD, her
lung fields were clear and her ventilator support was
stepped up. Tidal volume was increased to 7ml per kg.
On day 15, patient was put on SIMV Mode and tidal
volume was increased to 8ml per kg body weight.
Progressive weaning from ECMO was done. FiO, was
also reduced to 30 per cent and patient was observed for
six hours. Then de-canulation was done. Thereafter
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patient was progressively weaned from ventilator and she
was extubated after 5 days of de-canulation. Later she

was put on noninvasive BiPAP ventilation. She was
given good physiotherapy.

Table 1: Important ventilator parameters and significant events during ECMO therapy.

P plat TV
(cm H20)  (ml/kg)
1 88-90 42 35 4 8 10 Stable on Noradrenaline
2 <90 55 32 4 8 10 Stable on noradrenaline
3 90 60 32 4 8 10 Stable. noradrenaline discontinued
4-6 90 60 25 4 8 10 Off inotropes
7-8 90 60 21-22 5 8 10 Stable vitals
9 91-92 65 21-23 6 8 8 Stable vitals
10 90-92 65 22-23 7 8 8 Stable vitals
11 91-92 65 30-32 6 10 8 Collapse suspected
12 90 60 28-30 6 10 8 Fiber optic bronchoscopy done. Mucus
plugs removed.
Pleural effusion on chest X-ray. ICD
13 91-92 75 26-28 6 8 8 placed. 1.5 L hemorrhagic qui¥J drained
14 92-94 90 22-23 12 Weaning from ECMO initiated

After weaning, it was noticed that the patient had
weakness in bilateral lower limbs. Nerve conduction
study showed critical illness axonal neuropathy for which
physiotherapy was advised. Power in lower limbs
improved gradually and the patient was discharged after 6
weeks of hospital stay. Chest radiograph at the time of
discharge showed resolution of the infiltrates (Figure 2).
The patient continues to do well on follow up.

DISCUSSION

Infection with H1N1 virus causes a broad spectrum of
clinical syndromes ranging from afebrile upper
respiratory tract infection to ARDS.! Cornerstones of
management of ARDS are treating the underlying
condition and providing support for affected systems.
Most patients with ARDS require early intubation and
mechanical ventilation. A lung-protective ventilator
support strategy of low tidal volume and high PEEP
settings is used to achieve oxygenation goals.* Our
patient also presented with short history of fever with
respiratory symptoms, but her condition deteriorated
progressively and she developed ARDS.

ECMO is a technique wherein a specific heart lung
machine is used to provide gas exchange in severe
respiratory failure or cardiac failure or both. ECMO helps
in salvaging patients with ARDS who do not show
improvement with conventional therapy. In ECMO
system, there is an extracorporeal blood circuit including
an oxygenator and a pump. There are two types of
ECMO namely veno-venous and veno-arterial depending
on the input and output conduits connected to the circuit

respectively. The former provides only gas exchange and
hence used in respiratory failure whereas the latter
provides additional cardiac support.®

The swine flu pandemic in the year 2009 evoked renewed
interest in the use of ECMO as trials in various parts of
the world showed a definitive role of ECMO in the
management of ARDS complicating HIN1 virus
infection. CESAR trial is one such trial wherein it was
found that ECMO has a definitive role in salvaging a
patient of ARDS complicating swine flu.> The role of
ECMO in HIN1 infection related ARDS was studied in
Australia and New Zealand by Davies et al.® They
reported a survival rate of 71% for patients with a mean
age of 34.4 years and Murray score of 3.8 who were on
ventilation for 2 days before ECMO.

The decision to institute ECMO is a crucial one
considering the fact that the patient is subjected to the
therapy that is invasive, prolonged, requires intensive
monitoring and may cause morbidity to the patient.
Murray devised an acute lung injury score based on
hypoxemia, lung compliance, peak airway pressures and
chest radiography, this score was used when we decided
to institute ECMO in this patient.” ECMO can be
considered if Murray score is 2-3 and it is indicated if the
score is 3-4.8 For our patient, the score was 2.75. So, we
considered ECMO therapy.

There are certain contraindications to the use of ECMO
such has irreversible lung injury, intra cerebral infarction,
intracranial bleed and mechanical ventilation at high
settings for more than 7 days. Therefore, early and
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judicious decision weighing the risk benefit ratio is to be
made before instituting ECMO therapy.?

While the patient is on ECMO continuous anticoagulants
such as heparin are used which requires continuous
monitoring of both APTT and platelet count and therefore
transfusion of blood and blood products has to be done to
avoid any intracranial bleeding during the procedure. The
target ACT, INR and Platelet count are 150-180 seconds,
1.5 and 1 Lakh, respectively. Sedation, nutrition and
remaining protocols of intensive care and management of
cause of ARDS should be done simultaneously.® All of
these protocols were followed during the management of
our patient.

While the patient is on ECMO ultra protective lung
ventilation to be done with a careful watch on mixed
venous oxygen saturation, peak airway pressure, plateau
pressures and lung compliance. The patient is ventilated
at tidal volumes as low as 3 to 4ml/kg titrated with the
peak pressure.’ In our patient, tidal volume was kept at
4ml/kg till the compliance and airway pressures settled.

ECMO is associated with complications such as
mechanical complications like circuit problems or
medical complications like bleeding, infection, embolism
causing ischemia and neurologic complications.® Careful
monitoring and correcting coagulopathy prevented any
complication in our patient. Bleeding (hemothorax) was
due to thrombocytopenia or deranged coagulation which
could be worsened due to heparin. Therefore, serial
monitoring of coagulation parameters and correction is
advocated.

Weaning from ECMO is very challenging because the
patients are variably on prolonged sedation for many
days.’® Weaning should be tried after the patient has
improved sufficiently with ventilator settings such as
Fi02<0.4, peak inspiratory pressure <25, stable breathing
pattern and respiratory rate <30/min.* Therefore weaning
needs to be individualized based on broad guidelines
along with the patient’s clinical condition. Generally,
patients are progressively weaned from ventilator while
on ECMO.

Whereas in our patient sedation and neuromuscular
blocking agents had to be administered for prolonged
period. Therefore, while she was kept on SIMV mode of
ventilation, weaning from ECMO was planned. Later,
weaning from ventilation was done. Thus, clinical
judgment need to be exercised during weaning from
ECMO.

If the patient has irreversible lung damage or severe brain
damage with no chance of recovery, cessation of ECMO
should be considered.® Period for which ECMO can be
continued is unknown and some reports show successful
outcome by using ECMO even for more than one
month.!?

CONCLUSION

ECMO is a salvage therapy that has the potential to save
lives when conventional treatment fails in H1N1
associated ARDS. It not only ensures much needed lung
protection to the inflamed lung but also provides better
hemodynamic stability. Early institution of ECMO along
with ultra-protective ventilation of lung and timed
weaning is the key to successful management of severe
ARDS due to swine flu.
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