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BACKGROUND: Pandemic influenza A (H1N1) was a serious health problem during the winter of
2009-2010 in Turkey. OBJECTIVE: To clarify the clinical and demographic characteristics of patients
who needed intensive care in our region. METHODS: We conducted a prospective cohort study from
November 2009 to February 2010 of demographic characteristics, clinical course, management strate-
gies, 28-day mortality, and stay in the intensive care unit (ICU). RESULTS: During the study period, in
our ICU we followed 18 patients (10 female) with HIN1. Their median (and IQR) age was 39y (24-52y),
their median (and IQR) Acute Physiology and Chronic Health Evaluation (APACHE II) score was 16
(10-25), and 7 (39%) of them lived in rural places. All 18 patients had acute lung injury (ALI) or acute
respiratory distress syndrome (ARDS). The most common risk factors for severe HIN1 infection were
obesity (33%), COPD (16%), and pregnancy (11%). Thirteen patients (72%) needed mechanical ven-
tilation at ICU admission. Mortality was 50% (9/18) at day 28. Significantly more survivors were urban
dwellers than rural (82% vs 0%, P < .001). There were also statistically significant differences between
survivors and nonsurvivors in success of noninvasive ventilation, time to confirmation of the HIN1 virus
after ICU admission, creatinine, lactate dehydrogenase, pH, P, , and P,¢ /F;o . CONCLUSIONS: The
most common clinical presentation was ALI/ARDS in HIN1 patients who needed intensive care. Living
in rural areas might have affected those patients’ access to advanced ICU facilities and early ventilatory
support. Failure of noninvasive ventilation, late diagnosis, late antiviral therapy, high APACHE II score,
and living in a rural area were associated with mortality. Key words: pandemic influenza A; HINI;
intensive care; acute lung injury;, ALI; acute respiratory distress syndrome; ARDS; critically ill; influenza;

intensive care; pulmonary embolism. [Respir Care 2011;56(6):790-795. © 2011 Daedalus Enterprises]

Introduction

In April 2009, the United States Centers for Disease
Control and Prevention reported the first 2 cases in the
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United States of human infection with a novel influ-
enza A (HIN1) virus.! Soon after that, Perez-Padilla
et al reported 18 patients with respiratory failure, hos-
pitalized due to pneumonia and confirmed HIN1 infec-
tion.? The disease spread rapidly to many countries all
around the globe. In June 2009, the World Health Or-
ganization (WHO) declared the first influenza pandemic
of the century and raised the pandemic alert from phase 5
(the virus has caused sustained community-level out-
breaks in 2 or more countries in one WHO region) to
phase 6, which is the final alert phase and indicates that
the virus has caused sustained community-level out-
breaks in 2 or more countries in different WHO regions
and a global pandemic is underway.? As of June 2010,
worldwide more than 214 countries, territories, and com-
munities had reported laboratory-confirmed cases of pan-
demic influenza HIN1 2009, and there have been over
18,209 deaths.*
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On December 14, 2009, the Turkish Ministry of Health
declared 415 deaths due to pandemic influenza A (HIN1)
in Turkey.> Some studies have described the characteris-
tics of HIN1 patients admitted to intensive care units
(ICU).5* Some countries, including Mexico, Canada, and
Spain, have experienced large outbreaks, with critically ill
patients exhibiting respiratory failure and acute respiratory
distress syndrome (ARDS). We studied the demographic
characteristics, clinical and radiological features, and out-
comes of critically ill HIN1 patients in our ICU in Izmir,
Turkey, from November 2009 through February 2010.

Methods

Study Design

This was a single-center observational cohort study. We
prospectively collected data on all adult patients with con-
firmed HINTI infection admitted to our ICU. The study
hospital (474 beds) is in Izmir, the third-largest city in
Turkey, and is the regional educational and research hos-
pital, specializing in pulmonary diseases and thoracic sur-
gery. The study was approved by our institutional review
board. The informed-consent requirement was waived be-
cause the study was an observational cohort study and
because of the severity of the situation affecting public
health.

Patients

Only patients with confirmed pandemic influenza A
(HIN1) infection were included. Nasopharyngeal swab
specimens were obtained from patients with suspected
HINTI infection in the pulmonary ward either before or at
ICU admission due to respiratory failure. These specimens
were sent to one of 3 reference laboratories in Izmir for
real-time polymerase-chain-reaction testing.

Definitions

e Urban area: Izmir plus the surrounding communities
whose population (urban nucleus) is greater than 50,000

e Rural area: open country and settlements with fewer
than 2,500 residents

e Acute lung injury (ALI) and ARDS: per the American-
European Consensus Conference criteria'®

e Time to admission: time from the onset of symptoms to
first admission in any healthcare facility

e Time to antiviral initiation: time from onset of symp-
toms to first antiviral drug dose

e Time to HINI confirmation: time from ICU admission
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to positive confirmation of HIN1 via nasopharyngeal
swab

Outcomes

Our primary outcome was mortality at day 28 after the
onset of critical illness. The secondary outcomes were the
need for mechanical ventilation, presence of risk factors,
and ICU stay.

Data Collection

The data were collected and recorded by us. We as-
sessed severity of illness with the Acute Physiology and
Chronic Health Evaluation (APACHE II) instrument. We
created a standardized form for data collection that in-
cluded demographics (eg, age, sex, smoking status, and
place of residence), APACHE II score (calculated in the
first 24 hours of ICU admission), comorbidities, symp-
toms related to the HINT1 infection, radiologic character-
istics, laboratory findings, and arterial blood gas analysis
results. We also recorded time of admission, antiviral ini-
tiation time, HIN1 confirmation time, risk factors for HIN1
infection, need for and type of mechanical ventilation,
complications that developed in the ICU, mortality at
day 28, and ICU stay.

Statistical Analysis

Continuous variables are expressed as medians and in-
terquartile range (25th and 75th percentiles) and categor-
ical variables as number and percent. Differences between
groups were assessed with the Fisher exact test for cate-
gorical variables and the Mann-Whitney U test for con-
tinuous variables. We performed survival analysis via
Kaplan-Meier survival distribution. A P value of = .05
was considered statistically significant.

Results

Forty-six patients with pandemic influenza A (HIN1)
infection were admitted to our hospital during the study
period. All of them had HINI confirmed via real-time
polymerase chain reaction. Eighteen patients (39%) were
admitted to the ICU with severe respiratory failure due to
ALI/ARDS and enrolled in this study. Their median and
IQR age was 39 y (24-52 y). None of them had been
vaccinated. Ten (56%) were female. The patients presented
at the hospital in a median and IQR 4.5 d (2-5 d) after the
onset of symptoms, and took their first antiviral drug dose
5 d (3-7 d) after the onset of symptoms, which is well
outside the recommended 48 hours. All the patients were
treated with oseltamivir, 75 mg twice a day. The most
common symptoms were cough, fever, myalgia, headache,
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Table 1. Demographics of 18 Patients at ICU Admission

Age, median (IQR), y 39 (24-52)
SOFA score, median (IQR) 5 (4-10)
APACHE 1I score, median (IQR) 16 (10-25)
Male, no. (%) 8 (44)
Smoking history, no. (%) 7(39)
Signs and Symptoms, no. (%)
Cough 18 (100)
Fever 16 (89)
Myalgia 9 (50)
Headache 8 (44)
Sore throat 5(28)
Vomiting 3(17)
Diarrhea 1(5)
Presence of Any Risk Factor, no. (%) 11 (61)
Obesity 6 (33)
COPD 3(16)
Pregnancy 2(11)
Chronic cardiac disease 2(11)
Hypertension 2(11)

Mechanical ventilation needed at ICU admission, no. (%) 13 (72)

ICU = intensive care unit
SOFA = sequential organ failure assessment
APACHE = Acute Physiology and Chronic Health Evaluation

sore throat, vomiting, and diarrhea. Table 1 shows their
demographic and clinical characteristics.

All the patients had bilateral infiltrates on chest radio-
graph, with the involvement of predominantly 2/4 quad-
rants (72%), and 2 patients had pulmonary embolism con-
firmed via computed tomogram. Eleven patients (61%)
had at least one risk factor for severe disease from HINI
according to WHO criteria.!! Six patients (33%) were obese
(body mass index > 30 kg/mz), 3 had COPD, 2 had con-
gestive heart failure, 2 had diabetes mellitus, and 2 had
hypertension. Two patients were pregnant: one was admit-
ted to the ICU in early puerperium, and the other under-
went Cesarean delivery while in the ICU.

Thirteen patients (72%) had hypoxemic respiratory fail-
ure that did not resolve with supplemental oxygen, and
they needed mechanical ventilation. Ten of them were
treated initially with noninvasive ventilation (NIV), and
seven (70%) failed NIV and were intubated and ventilated
with a low-tidal-volume strategy, in a pressure controlled
mode. Four of the intubated patients needed prone posi-
tioning due to persistent hypoxemia.'?

Secondary bacterial pneumonia developed in 4 patients
in the ICU, and they underwent bronchoalveolar lavage
with fiberoptic bronchoscopy. Two patients had methicil-
lin-resistant Staphylococcus aureus, one had Acinetobac-
ter baumannii, and one had Escherichia coli. One patient
with methicillin-resistant S. aureus and the patient with
A. baumannii developed severe sepsis and shock due to
bacterial superinfection, and died. Seven patients needed
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vasopressors and/or inotropes, and four required continu-
ous venovenous hemodiafiltration for acute renal failure.

Of the 18 patients, 9 survived to day 28. The mortality
rate was 90% in the intubated patients. Between the sur-
vivors and nonsurvivors there were statistically significant
differences in APACHE II score, HIN1 confirmation time,
creatinine and lactate dehydrogenase, pH, P,co , Pao /Fio -
need for and type of mechanical ventilation, and ICU com-
plications, including need for vasopressors, refractory hy-
poxemia, superinfection, and septic shock (Table 2). Pa-
tients in whom NIV succeeded were more likely to survive
(P = .001).

All 7 rural patients died, whereas 2 of the 11 urban
patients died (P < .001). Median APACHE II score was
significantly higher in the rural patients (24 vs 12, P = .04).

Discussion

To our knowledge, this is the first report of data on the
characteristics of critically ill HIN1 patients in Turkey, in
whom HINI predominantly affected young adults and
women. The most common symptoms were cough, fever,
myalgia, and headache. Critical illness occurred within the
first week after the onset of symptoms. All the patients
who needed intensive care had hypoxemia (P,q /
Fio, < 300 mm Hg), and 90% of the intubated patients
died. Our measures of illness severity (APACHE 1I, se-
verity of hypoxemia, pH, and NIV failure), time to HIN1
confirmation, and rural dwelling were predictors of mor-
tality.

Since the beginning of the outbreak there have been a
few reports on HINI1 patients treated in the ICU. The
mortality rates have ranged from 17% to 50%.6-8.913.14 In
our patients the overall mortality at day 28 was 50%,
which may be due to the lack of ICU facilities in rural
Turkey, because 78% of the nonsurvivors were from rural
areas. Critical care medicine is still not a specialty in Tur-
key, and most of the hospitals in the rural areas do not
have optimal ICUs. Pulmonary physicians, anesthesiolo-
gists, and internal medicine specialists are in charge of the
ICUs, but there is no standard fellowship program. Most
of the critically ill patients are referred to the ICUs in the
urban hospitals, because the rural hospitals lack experi-
enced ICU staff and technical facilities such as advanced
ventilators and monitoring systems. All our rural patients
in this study were transferred to our hospital from rural
hospitals, so they did not receive ICU treatment until they
were at our hospital, which may have delayed antiviral
therapy and other procedures, thus increasing the mortality
in the rural patients. Additionally, our rural patients had
much lower income than our urban patients, which might
have affected their nutritional status and thus their immune
status. NIV success/failure delineated the more severely ill
patients (who failed NIV) from those with milder disease
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Table 2.  Characteristics of Survivors and Nonsurvivors

Survivors Nonsurvivors p
n=29) n=29)

Demographics and Risk Factors
Age, median (IQR), y 31 (20-52) 39 (27-48) .60
Male, no. (%) 2(22) 6 (67) .58
Rural inhabitants, no. (%) 0(0) 7(78) .001
Smoking history, no. (%) 2(22) 5 (56) .14
Presence of any risk factor, no. (%) 4 (44) 7 (78) .14
Obesity, no. (%) 2(22) 4 (44) 31
Body mass index, median (IQR), kg/m> 25 (23-27) 29 (28-33) .08

Severity of Illness
Mechanical ventilation needed at ICU admission, no. (%) 4 (44) 9 (100) .008
APACHE II score, median (IQR) 12 (9-14) 25 (18-33) .001
NIV success, no. (%) 3/4 (75) 0/6 (0) .001
Duration of admission, median (IQR), d 3(2-5) 5 (4-5) 22
Time to antiviral initiation, median (IQR), d 5(2.5-6) 5(4-7) 48
Time to HIN1 confirmation, median (IQR), d 1(0-2) 3(2-3) .003
ICU stay, median (IQR), d 8 (5-9) 6 (5-7) 48
Hospital stay, median (IQR), d 16 (11-22) 7 (7-10) .003

Laboratory Values
White blood cells, median (IQR), cells/mm? 7,900 (3,900-12,000) 8,500 (4,800-12,700) .79
Hemoglobin, median (IQR), mg/dL 11 (10-12) 12 (10-14) .60
Hematocrit, median (IQR), % 35 (33-37) 36 (3341) 43
Platelets, median (IQR), cells X 103 252 (202-386) 204 (54-267) .26
C-reactive protein, median (IQR), mg/dL 11 (5-24) 15 (11-26) 32
Eosinophil count, median (IQR), cells/uL 70 (50-80) 75 (25-220) .81
Creatinine, median (IQR), mg/dL 0.8 (0.7-0.8) 1.1 (0.9-1.8) .04
Lactate dehydrogenase, median (IQR), U/L 287 (201-516) 736 (418-2,277) .04
Albumin, median (IQR), g/dL 2.9 (2.5-34) 2.8 (2.5-3.2) .60
pH, median (IQR) 7.48 (7.45-7.50) 7.32(7.23-7.47) .03
P.co, median (IQR), mm Hg 31 (26-36) 38 (36-49) .02
P.o,/Fio,» median (IQR), mm Hg 150 (98-232) 67 (60-100) .04

ICU = intensive care unit
APACHE = Acute Physiology and Chronic Health Evaluation
NIV = noninvasive ventilation

(who tolerated NIV). HIN1 confirmation time was also
longer in nonsurvivors than in survivors, and later diag-
nosis might have affected the access time to advanced ICU
care and procedures.

The overall NIV success rate in our patient group was
30%. Rello and co-workers reported an NIV success rate
of 25% in Spain.® In other reports, from Canada and Utah,
the NIV success rate was about 15%.° NIV predominantly
benefits hypercapnic respiratory failure, although some
studies have shown good results in hypoxemic patients
also.!5-17 The benefit of NIV was mostly in the subgroup
of patients with severe community-acquired pneumonia:
not in those with ARDS/ALIL.'® A meta-analysis suggested
that NIV did not decrease the intubation rate and that there
was not enough evidence to support the use of NIV in
ALI/ARDS patients.'® Recent research suggests that NIV
benefits a small percentage of patients with ALI/ARDS
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due to HIN1, but the past high NIV failure rate should be
kept in mind, and these patients should be closely moni-
tored and intubated without delay if they clinically dete-
riorate.!?

The HINI pandemic differed from earlier pandemics
such as the H2N2 1889 Russian influenza pandemic, the
H2N2 1957 Asian influenza pandemic, and the H3N2 1968
Hong Kong influenza pandemic, in which the infection
was mostly among children and young adults, and the
mortality was greatest in very young children and the el-
derly.?° In the HIN1 pandemic, severe illness requiring
intensive care was predominantly in adults, 20—70 years of
age. and the median age of nonsurvivors was only 39 years.
The 1918 Spanish influenza pandemic was similar and
was also caused by the HIN1 subtype.?! Most fatalities in
the 1918 Spanish pandemic had secondary bacterial pneu-
monia and ARDS. It is still unknown why so many deaths
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occurred among the young and healthy. In the current
HINI pandemic, people over age 70 were not so severely
affected, which might be due to previous exposure to HIN1
viruses that circulated between 1918 and 1957.22

The most common underlying condition that correlated
with severe HINI illness in our patients was obesity, with
a rate of 33%. Similar findings came from Mexico, Spain,
and Canada.> Primary risk factors were chronic lung dis-
ease, cardiac diseases, and pregnancy. However, besides
those underlying conditions, 7 of our 18 patients were
previously healthy adults, and two of them died.

The recent HINI pandemic seemed to be associated
with a high incidence of severe disease and substantial
mortality in pregnant women, whose hospital admission
rate was 4 times higher than that of the general popula-
tion.?> Other reports found higher ICU admission due to
HINI in pregnant women than in nonpregnant women.?+2>
Clinicians caring for pregnant women should be alert for
influenza-like symptoms when a pandemic virus is locally
present, and should encourage pregnant women to be vac-
cinated and to begin empirical antiviral therapy immedi-
ately if influenza symptoms occur, irrespective of negative
diagnostic tests.

In several countries, pulmonary embolism has been pres-
ent in HIN1 patients at admission or arose during ICU
stay,20-28 and two of our patients had pulmonary embolism
confirmed via contrast-enhanced computed tomogram.

Conclusions

Pandemic influenza A (HIN1) is especially dangerous
for people with obesity, chronic diseases, or pregnancy,
but is also dangerous even in healthy young adults. Na-
tional HIN1 databases should be created in countries that
do not yet have them. Patients, especially those from rural
areas, who show clinical deterioration and hypoxemia
should immediately be directed to an ICU with advanced
invasive and NIV facilities. Specialists should closely mon-
itor these patients and start antiviral therapy immediately,
regardless of the diagnostic tests, as recommended in the
WHO guidelines.!! Successful NIV application can de-
crease the mortality rate and is a first-line intervention, but
if NIV fails during the first hours, the patient should be
intubated without delay. Complications and high mortality
rate should be kept in mind, particularly in patients from
rural areas, young obese patients, women in early puerpe-
rium, and pregnant women. Vaccination is the best pro-
tection during a viral pandemic.
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