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ABSTRACT

Background: In 2009, an outbreak of swine flu caused by swine-origin influenza A HIN1 virus occurred in Mexico which spread
rapidly throughout the world. Acute respiratory distress syndrome (ARDS) is a life threatening complication of HIN1
pneumonia which requires early invasive mechanical ventilation. There is limited literature on the use of non invasive ventilation
in these patients which poses a challenge for the anaesthesiologist as intensivist.

Material and Methods: This retrospective analysis was conducted on the patients who were admitted in the swine flu isolation
ward/ICU of our hospital during one year period. All the medical records were evaluated retrospectively and the data of clinical
presentation of all the patients at the time of admission in isolation ward were recorded. The patients included in the study were
evaluated and studied on the basis of various parameters which included the clinical presentation at the time of admission,
associated co-morbidities, ventilatory modes offered to the patients on the basis of disease severity and their final outcome.

Results: Atotal of 277 patients were analyzed, out of which 102 patients were HIN1 positive. 40 patients were offered ventilatory
support either as non invasive (NIV) or invasive ventilation (IV) or switched over from non invasive to invasive ventilation.
Among them, the majority of patients i.e. 29 (73%) patients had associated co-morbidities. Out of 40 patients who required
ventilatory support, 12 (30%) patients were discharged, 9 (22%) patients were left against medical advice and 16 (40%) patients
expired during the course of treatment in ICU. So the overall mortality among the patients who required ventilatory support was
40% and survival rate was 58% for the patients who were offered NIV as the initial mode of treatment and continued till their
recovery or transferred out.

Conclusion: N1V can be considered effective to manage patients with acute hypoxaemic respiratory failure and may be preferred
over 1V to manage the patients with mild to moderate influenza A HIN1 related ARDS in the absence of associated co-morbidities
or multi organ dysfunction with better outcome.

Keywords: HIN1 influenza A; Swine flu; Ventilatory support;, Non invasive ventilation; Invasive ventilation; Acute
respiratory distress syndrome

INTRODUCTION including Indial,2 In Indiey the omother seasonal
In April 2009, the novel influenzaa A (HIN1) virus outbreok of influenza A (HIN1) wos seen in early 2015.3
caused aglobal influenzapondemic which offected the The influenza A (HINT) virus wos ossociated with the
majority of human population in Mexico ond United development of severe pneumonia followed by acute
States ond later on spreod in other ports of world respiratory foilure ond ARDS (Acute Respiratory
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Distress Syndrome).4-6 A small fraction of patients
who hod associated co-morbid conditions, developed
the severe form of the diseose ond these patients
required eorly critical care ond further monagement.7
The anocesthesiologists may play on importont role in
the critical care maonagement of these patients os they
may require some form of ventilatory support ot ony
stage of the disease. A swine flu isolation ward /ICU wos
developed for the isolation ond critical care of these
potients where they were offered various supportive
therapies including ventilotory support (non invosive ,
invosive or other moddlities of ventilation ). So in this
retrospective study, we wont to share our experience in
monoging the patients who were odmitted to isolation
ICU of our hospital during one yeor period in terms of
various modes of ventilation (NIV or IV) offered to
these patients ond their role in the outcome (survival or
mortality) of HIN1 positive (influenzaA) patients.

MATERIAL AND METHODS

This retrospective analysis wos conducted in the
patients who were odmitted in the isolation ward
(swine flu Intensive Care Unit) of our hospital during
Jonuory 2017 to December 2017.The potients belonging
to Cotegory C8 were odmitted in the isolation ward os
per our institutional protocol. The nosopharyngeal
swobs were token immediotely ond sent for the
confirmatory diognosis of HIN1 thereafter. All the
medical records were evoluated retrospectively for
Oetailed datacollection. . A moster chort wos prepored
for all the patients who hod been ocdmitted in isolation
ICU during that time period from the data recorded.
The dataincluded the date of cd mission, age, sex, HIN1
diagnosis or result, respiratory or ventilatory
porameters (PR, NIBP, SpO2, RR, chest condition on
auscultation), Arterial Blood Goses (ABG), mode of
ventilation (O2 viaventimosk, non invasive ventilation,
invosive ventilation or switched from non invasive to
invosive ventilation) ond outcome (dischorged, left
against medical ad vice, mortality or shifted to Medical
ICU/transferred out ). The data of clinical presentation
of all the potients ot the time of cdmission in isolation
word, were recorded. All boseline vital parameters
including respiratory rate (RR), non invosive blood

pressure (NIBP), arterial oxygen soturation (SpO2),
electrocordiogrom (ECG) and temperature were noted
along with relevont history ond physical examination of
the suspected HIN1 patients.

The various ossocioted co-morbidities ond ongoing
treatment were olso recorded along with history of
starting ontiretroviral theropy. All the laboroatory
investigations, that had been done after odmission,
including complete blood count, X-ray chest, arteriol
blood gos analysis, serum electrolytes, rondom blood
sugar, urine routine, renol ond liver function tests with
coogulation profile were noted. Only those patients
who were being on non invasive ventilation for ot leost
24 hours ond then switched over to invosive ventilotion,
were token into the category of shifting from NIV to IV
otherwise treated os being token on invosive ventilation
only.

The patients included in the study were those who
required ony mode of ventilatory support ond they
were evaluated ond studied on the bosis of various
porameters including clinical presentation at the time of
odbmission, disecse severity, associoted co-morbidities,
various ventilator modes offered to the patients on the
bosis of diseose severity (NIV or IV) ond their final
outcome (to assess the efficacy of NIV or IV os ainitial
mode of choice of ventilation in terms of survival or
mortality).

RESULTS

Out of 102 HIN1 positive patients, 62 patients were
given either oxygen inhalation viaventimosk with high
flow oxygen or remoined on air ond got dischorged after
completing ontiretroviral therapy while 40 patients
were offered some form of mechomical ventilation either
NIV or IV or switched over from NIV toIV.

The mojority of the patients who required ventilatory
support, were being referred from peripheral health
care centres. Similarly ,the mojority of patients
belonged to the age group 41-60 yeors (total 18 patients
included 10 moles ond 8 females) followed by the age
group of 21 - 40 years ( total 16 patients included 8
males ond 8 females),while 4 patients were of age >60
yeors (2males ond 2 females) ond 2 patients were of oge
<20years(only 2 females). (Figure 1)
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All the patients presented with tachypnoea( respiratory
rate in a ronge of 20-40/min), bilateral crepitations on
chest auscultation, breathlessness
(dyspnoea),decreased oxygen saturation (70% — 90%),

TABLES AND FIGURES:

Figure 1: Age ond sex distribution in ventiloted potients
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Figure 2: Comparison of outcome in Ventilated potients
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FIGURE 3: DISTRIBUTION OF ASSOCIATED
CO-MORBIDITIES IN VENTILATED PATIENTS
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Toble 1: Final outcome in ventilated patients

Modesof | NIV v NIV toIV | Total
ventilation | (n=26) (n=5) (n=9) (n=40)
offered/ n (%) n (%) n (%) n (%)
outcome

Dischorged | 12 (46%) | 0(0%) 0(0%) 12 (30%)
LAMA (Left| 9(34%) | 0(0%) 0(0%) 9(22%)
ogainst

medical

odvice)

Tromsferout| 3 (12%) | 0(0%) 0(0%) 3 (8%)
Mortdlity | 2 (8%) 5(100%) | 9(100%) | 16 (40%)

*Dataexpressed os number (percentoge)

**NIV-Non invasive ventilation; IV-Invasive ventilotion

hypoxcemia (suggested by PoO2 in ABG; PoO2 < 60
mm Hg), who required ventilatory support. The various
associated co-morbidities like type 2 0diobetes,
hypertension, Chronic Obstructive Pulmonary Diseose
(COPD), cardiac diseose (Mitral Stenosis, Myocordial
Inforction, Ischoemic Heart Diseose), pulmonary
tuberculosis, kyphoscoliosis, ancemia, osthme, ocute
ond chronic kidney disease along with high risk groups
(pregnont womoan, postpartum female and
immunocompromised patients) were found in most of
these patients.

After the onset of symptoms, the patients usually
presented late to the hospital ond so ontiretroviral
therapy wos also delayed ond no patient hod received
this treatment in the initiol 48 hours of period ofter the
onset of symptoms of influenzowos it is recommended thot
the ontiretroviral theropy should be started in the initiol
48 hours ofter the onset of symptoms of influenzaThe
pharmacological treatment wos initioted os soon os the
patient wos admitted to isolation ICU (either orally or
through the nosogostric tube). Among the 40 patients,
who were ventilated by either of the moodes (NIV or IV),
the mojority of patients hod ossocioted co-morbiditiesi.e.
29 (73%) potients had ossocioted co-morbidities in which
12 (30%) potients hod DM type 2 os ossociated co-
morbidity. Other co-morbidities os arisk foctor observed
were hypertension, COPD, osthma, pulmonary TB ond
IHD. In high risk groups, two pregnont femoles were olso
reported. (Figure 3)
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The patients who required ventilatory support either
non invesive or invosive, were token on ventilotory
support only ofter the cdmission in isolation ICU. The
averoge duration of non invosive ventilatory support
given wos 4 days with minimum duration of 24 hours
ond moeximum Ouration of 12 days. Similarly, the
potients who required invosive ventilation (either
directly or switched over from NIV) were ventiloted for
on averoge Ouration of 4 days with aronge of 1 to 8
days, however, the mortality rate wos 100% (no survival
) in patients who required invosive ventilation ot ony
stoge of the Oisease. All the patients requiring
ventilatory support, had «a clinical picture of acute
hypoxaemic respiratory failure ond ARDS with chest X-
ray showing the bilateral pneumonia ond pulmonary
infiltrates. These patients were given ventilatory
support (NIV or IV) according to the findings
suggestive of impending respiratory failure (SpO2 <
90% and PoO2 < 60 mm Hg, tachypnoeq, dyspnoeq,
increosed work of breathing with bilateral crepitations
suggestive of pneumonia ond ARDS) despite giving
high flow O2 inhalation using ventimosk. However, the
patients who did not show ony improvement in clinical
condition despite non invosive ventilation, were
switched over to invosive ventilation immedioately ond
considered to be taken on invasive ventilation only.

All the patients were ventilated occording to the
institutional protocol keeping the plateau pressure gool
of £ 30 cm H20 with low tidal volume ventilation
strategy (invasive ventilation) simultoneously
improving the oxygenation of the patient os these
patients usually present with acute hypoxemic
respiratory failure. Whenever, either the potient became
negotive on repeat testing or had recovered from signs/
symptoms of swine flu ofter completing the course of
ontiretroviral theropy, were discharged, or if the patient
hod ony of the co-morbidities to be treated further, such
patients were shifted or tronsferred out from isolation
word tomedical ICU.

Outof 40 patients who required ventilatory support, 12
(30%) patients were discharged from the isolation word
ofter being recovered or completed the whole course of
treatment ond no longer required ony form of

ventilotory support or oxygen supplementation further.
A total of 9 patients left against medical ad vice despite
ongoing treatment ond 16 patients expired during the
course of treatment in isolation ICU only. Out of 16
patients, 9 patients declared dead were those shifted
from NIV to IV during the treatment, 5 patients who
were on invosive ventilation from the time of c®d mission,
also expired; i.e. 100% mortdlity of the patients who
were provided invosive ventilotion either directly or
switched over from NIV. However, only 2 (8%) patients
expired from the patients who were offered NIV only
(out of 26) in which 17 patients hod oassociated co-
morbidities. So the overall mortality among the patients
who required ventilatory support wos 40% ond survival
rate wos 58% for the patients who were offered NIV as
the initial mode of treatment ond continued till their
recovery or tromsferred out. (Toble 1), (Figure 2)

DISCUSSION

In 2009, first two coses of humon influenza A (HIN1)
were reported in Mexico ond United Stotes ond World
Heolth Orgomization declared it the global HINI
pondemic. The clinical presentation of the potients seen
during this pondemic wos quite different from the
seosonal epidemics of influenza. Most of the patients
developed the mild form of the disease while a smail
number of potients developed a severe form of the
After 2009, the swine flu outbreok
presented in its severe form in India during eorly 2015.

Oiseose.1-3

Swine flu is caused by five most common influenzot A
subtypes nomely HIN1T,HIN2,H2N3,H3N1 ond H3N2
strains.3-6  The seosonal influenza epidemics are
coused by new virus strains thot ore different from
previous virus strains or a completely new stroin of
influenzavirus. This influenzamay couse pneumonitis
or lower respiratory troct infection followed by ARDS

in suspected individuals.1,9

During the study period, 40 (39%) HIN1 positive
patients required ventilatory support bosed on the
clinical presentation, SpO2 values, ond ABG findings ot
the time of odmission in isolation ICU. In the studies
done by Gombhir et al ond Anond R et al, 30 to 35% of
patients required mechanical ventilation (NIV or IV).
Although the number of patients who required
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ventilatory support wos lesser in their studies but the
overall mortality wos high in their patients which wos
supported by other studies t00.10,11 In our study, the
patients who were admitted to the isolation ICU ond
later on developed ARDS were monoged by correction
of hypoxoemia with positive pressure ventilation (NIV
orIV).1,4,9,12 Invosive ventilation is the preferred ond
stondard mode of mechonical ventilotion for the
monogement of patients with ARDS but the use of NIV
in acute hypoxaemic respiratory failure (ARDS) is still
controversiol although NIV con be offered to the
patients with mild ARDS while IV should be instituted
earlier in patients with moderate to severe forms of
ARDS according to the Oefinitions of  'Berlin
clossification' for ARDS. The potients with persistent
hypoxaemia and Multiple Orgon Dysfunction
Syndrome (MODS) or Multi Orgon Failure (MOF)
should be token on invosive ventilation without giving
the trial of NIV.4,6,13-17

NIV avoids the complications ossociated with the use of
invasive ventilation including Ventilator Associated
Pneumonia(VAP), volutrauma/ barotrouma, Ventilotor
Induced Lung Injury (VILI), increased need for sed ation
or poralysis ond prolonged sedation. NIV is beneficiol
in the potients with acute respirotory failure second ary
to acute exacerbation of COPD ond ocute cardiogenic
pulmonory oedema It hos on added odvontoge of
improving oxygenation with reduced work of
breathing which might help in avoiding endotracheal
intubation ond invosive ventilation further. So several
studies and cose reports have been published ond they
have reported that NIV should be used only in milder
forms of ARDS or in early hypoxoemic respiratory
failure where oxygenation has improved earlier
without compromising the clinical condition of the
patient. However, some authors have reported the use
of NIV in even severe coses of acute respiratory failure
(ARDS) but these caoses were isolated without having
ony ossocioted co-morbidity ond multi orgon failure in
them 4,6,7,9,13,14,18

In our retrospective onalysis, out of 40 potients who
required ventilatory support, the patients who were
offered NIV only hod « survival rote of 58% but if we

include the patients who were shifted to IV from NIV,
the overall survival rate wos 43% ond the mortality rate
wos only 8% from the patients who were on NIV only.
But all the nine (100%) patients who were offered 1V
ofter accertain time of NIV, expired. This supported the
use of NIV for the ventilatory monogement of these
potients os there seems to be no benefit with early
institution of invosive ventilation in terms of better
outcome of the patients.4,9,17-20

The ossociated co-morbiditiesin HIN1 positive patients
increosed the severity of disease ond worsened the
prognosis.The mojority of patients (86%) hod associoted
co-morbidities who were offered invosive ventilation
Oirectly or after conversion from non invasive
ventilotion ond none of the patients survived in these
groups. However, the survival rate wos comporatively
better in patients who were offered NIV (26 patients)
ond only 65% potients had ossociated co-morbid
conditions which proved that co-morbidity is a mojor
determinant in the outcome (recovery) of the patients
from ventilatory support apart from severity of the
diseose. So the underlying chronic medical disease or
co-morbidity in patients with HIN1 increosed the risk
of complications resulting into mortality.4,19-21

Conclusion

We offered NIV in 26 (65%) potients with ineuenza A
(HIN1) viral pneumonicod mitted to swine flu isolation
ICU ond it was found to be effective in mojority of
patients os the survival rate wos 58% among these
patients. NIV failure (the patients shifted from NIV to
IV) wos associated with the mortality rate similar to that
in patients who were intubated ond instituted invosive
ventilation from the beginning. The results obtained
from our study are favouroble for NIV and it con be
considered a valuable option to monoge patients with
acute hypoxaemic respiratory foilure along with early
ond less severe disease. The key points for NIV trial
success are odequate monitoring ond monagement by
experienced intensivist which may help in detecting
early NIV failure ond thus avoiding the delay in
institution of invosive ventilation are the key points for
NIV triadl success. Although the guidelines published
are clearly indicoting the use of invasive ventilation for
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severe ARDS coused by HIN1 pneumoniabut NIV con
be useful in selected patients. So, NIV may be effective
in patients with mild to moderate influenza A HIN1
related ARDS

morbidities or multiorgon dysfunction along with early

in the obsence of ossocioted co-

improvement of the oxygenation. However, invosive
ventilotion should not be delayed when obove criteriat
arenot fulfilled.
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