
Introduction 

After the detection of first H1N1 influenza-A case in May 2009 
in Turkey, the disease spread rapidly and reached a plateau dur-
ing October to December 2009. Unlike seasonal flu seen in pre-
vious years, pandemic (H1N1) influenza-A virus infection was re-
ported to affect populations under 65 years of age and to cause 
more complications, especially in patients with chronic disease, 
pregnant women, and obese patients (1-5). The disease has also 
led to a severe infection and mortality in young adults and those 

patients without risk factors (2, 6). This multicenter study was per-
formed to describe prognostic factors and general characteris-
tics of pneumonia cases identified in Turkey during the influenza-
A (H1N1) pandemic between October 2009 and January 2010. 

Material and Methods

Study Setting and Population
The study was conducted between August and October 

2010 with the participation of 14 different centers from Tur-
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ABSTRACT

Objective: Unlike seasonal influenza, seen in previous years, the strain identified in the 2009 influenza-A pandemic involved high mortality. In this study, prognostic 
factors and general characteristics of pneumonia cases developed in Turkey during the H1N1 pandemic between October 2009 and January 2010 were analyzed. 

Study Design: Multicenter retrospective study.

Material and Methods: This multicentric retrospective study was conducted between August and October 2010 and patients’ data were collected by 
means of standard forms. 

Results: The study included 264 pneumonia cases, collected from 14 different centers. Mean age was 47.5±18.6 years. Nineteen patients (7.2%) were preg-
nant or had a new birth and comorbid diseases were detected in 52.3% of all patients. On admission, 35 (13.8%) cases had altered mental status. Overall, 
32.6% were treated in intensive care units (ICU) and invasive/non-invasive mechanical ventilation was performed in 29.7%. The mean duration of ICU stay 
was 2.9±6.2 and total hospital stay was 12.0±9.4 days. Mortality rate was 16.8% (43-cases). The length of ICU treatment, total hospital stay, and mortality 
were significantly higher in H1N1-confirmed patients. Mortality was significantly higher in patients with dyspnea, cyanosis, and those who had altered mental 
status on admission. Patients who died had significantly higher rate of peripheral blood neutrophils, lower platelet counts, higher BUN, and lower SaO2 levels. 

Conclusion: This study showed that pneumonia developed during H1N1 pandemic in our country had resulted in a high mortality. Mortality was espe-
cially high among patients with cyanosis, altered mental state and those with lower SaO2.
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key and the study protocol was approved by the local insti-
tutional board review. The study was announced to pulmon-
ologists in Turkey via e-mail by the Turkish Thoracic Society 
Respiratory Infections Study Group (TTS-RISG) and physicians 
who agreed to participate in the study were included. Patient 
data were collected through the standard data collection forms 
developed by TTS-RISG and consisted of comprehensive ques-
tions related to patient demographics, clinical and laboratory 
characteristics and patient treatment. In each center, data col-
lection forms were completed retrospectively, using patients’ 
hospital records. Pandemic influenza-A diagnosis was made 
according to the guidelines issued by the Health Ministry of 
Turkey at that time and diagnosis of H1N1 was confirmed us-
ing real-time polymerase chain reaction (PCR) method (7). All 
patients with pneumonia admitted to study centers during 
the pandemic period, and showing suitable clinical and radio-
graphic features, were included in the study irrespective of 
whether H1N1 was confirmed. Patients with appropriate symp-
toms and findings of lower respiratory tract infection (e.g. tem-
perature >38ºC, productive cough, chest pain, shortness of 
breath, crackles on auscultation and consolidation findings); or 
those with infiltrates on chest radiography were diagnosed as 
pneumonia (8, 9). Patients not meeting this definition were ex-
cluded from the study. Confirmed pandemic (H1N1) influenza-A 
pneumonia was defined as pneumonia plus a positive real-time 
PCR. Patients who were diagnosed with pneumonia during the 
pandemic period, who had similar clinical and radiographic 
findings but with a negative PCR for H1N1 were defined as un-
confirmed pandemic (H1N1) influenza-A pneumonia.

Data Analysis
The chi-square test was used for comparison of quantita-

tive data between patient subgroups. The Mann-Whitney U 
test, Student’s t test and analysis of variance (ANOVA) were 
used for qualitative data. Factors (demographic, clinical and 
laboratory data) likely to predict the mortality were evaluated 
using logistic regression analysis and p values <0.05 were con-
sidered to be significant.

Results

From 14 different centers, a total of 285 cases were includ-
ed in the study. Of the patients, 20 cases not meeting pneumo-
nia definition criteria and 1 duplicate case were excluded. The 
remaining 264 patients were included in the statistical analy-
sis. Of the patients, 51.1% were women, 48.9% were men and 
combined mean age was 47.5±18.6 years. Comorbid diseases 
were detected in 52.3% of cases and 7.2% were pregnant or 
had recently given birth. H1N1 was confirmed in 151 (57.4%) 
of cases using PCR method. On admission, 45.8% of the pa-
tients had fever (≥38.0°C), 24.4% had tachypnea, 13.8% had 
altered mental status, and 3.5% had hypotension. Patients with 
confirmed pandemic (H1N1) influenza-A did not differ from the 
unconfirmed cases in terms of demographic characteristics, 
symptoms and radiographic infiltrates (Table 1). However, al-
tered mental status, high fever (≥38.0˚C) and tachypnea (≥30/
min.) were significantly higher in patients with confirmed pan-
demic (H1N1) influenza-A.

Of the patients, 32.6% were treated in an intensive care 
unit (ICU) and invasive/non-invasive mechanical ventilation was 
performed in 29.7% of patients. The length of ICU stay was 
2.9±6.2 days and total hospital stay was 12.0±9.4 days. Over-
all mortality rate was 16.8%. Mortality was significantly higher 
in patients with dyspnea, cyanosis, and those who had altered 
mental status on admission. ICU admission rates and duration, 
total duration of treatment, and mortality rates were all signifi-
cantly higher in confirmed H1N1 cases (Table 1). The rates of 
tachycardia (≥100) and tachypnea (≥30) were significantly high-
er in patients who died (Table 2). Patients who died had also a 
significantly higher rate of peripheral blood neutrophils, lower 
platelet counts, higher BUN, and lower SaO2 levels. Univariate 
logistic regression analysis showed that dyspnea, cyanosis, al-
tered mental state, hypotension, tachycardia (≥100), tachypnea 
(≥30), a positive test for H1N1 and ICU-need was directly related 
to mortality in all cases. Using multivariate logistic regression 
analysis, altered mental state, cyanosis, and lower SaO2 were 
found to be correlated with mortality (Table 3). 

Discussion

In this study, pneumonia cases developed during influenza-
A (H1N1) pandemic of winter 2009-2010 were evaluated using 
data collected from 14 different geographical regions of Tur-
key. However, although H1N1 was confirmed in 57.4% of cases, 
all patients were accepted as having pandemic influenza-A 
pneumonia because of similar clinical and radiographic find-
ings during the pandemic season. Moreover it is known that 
nasopharyngeal aspirates or swabs taken early after the onset 
of symptoms are suitable samples, but endotracheal or bron-
choscopic aspirates have higher yields in patients with lower 
respiratory tract illness especially for some mutations such as 
D222G (10, 11). One study showed that among patients with 
detectable H1N1 viral RNA in bronchoscopic samples, 19% 
had negative upper respiratory tract samples (11). We think 
that the confirmation rate of H1N1 remained low in our study 
because nasopharyngeal swabs were mostly used for the de-
tection of viral RNA, and due to possible delayed presentation 
of some patients to study center. 

In previous studies, it was reported that pneumonia due 
to pandemic (H1N1) influenza-A developed in relatively young 
patients (2, 12), and showed similarities as pneumonia irrel-
evant to H1N1 cases in terms of the distribution of comorbid 
diseases (3, 12). However, obesity, pregnancy, and comorbid 
conditions such as chronic obstructive pulmonary disease 
(COPD) were shown to increase the severity of the disease 
in pandemic (H1N1) influenza-A pneumonia (3, 4). In the cur-
rent study, the average age of the cases was 47.5±18.6 years 
and 52.1% had co-morbid diseases. A study in the USA found 
that 73% of hospitalized pandemic influenza-A patients had 
a single co-morbidity on admission, of which asthma was the 
most common (28%), followed by obesity (29%) and diabetes 
(15%) (13). 

In the current study, classic symptoms of pneumonia like 
fever, cough, sputum and shortness of breath was observed 
in 76.9%, 89.8%, 59.1% and 74.6% of the cases, respectively, 
and no difference was observed between confirmed H1N1 and 
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  H1N1  
Variable Confirmed Unconfirmed p
 (No:	151)	 (No:	113)	

Age (Mean±SD) 48.6±19.1 46.6±18.1 0.377

Age>65 yrs (No: 264) 31 (20.5%) 30 (26.5%) 0.251

Gender (F/M) (No: 264) 74/77 61/52 0.424

Smoker (No: 231) 55 (43.0%) 45 (43.7%) 0.913

Comorbid Diseases (No: 264) 80 (53.0%) 58 (51.3%) 0.790

Pregnancy/New birth (No: 263) 11 (7.3%) 8 (7.1%) 0.937

Symptoms	(No:	264)

- Fever  117 (77.5%) 86 (76.1%) 0.793

- Cough 132 (87.4%) 105 (92.9%) 0.144

- Sputum  93 (61.6%) 63 (55.8%) 0.340

- Dyspnea 116 (76.8%) 81 (71.7%) 0.342

Physical Examination

- Altered mental state (No: 254) 27 (18.8%) 8 (7.3%) 0.009*

- Hypotension (TA<90/60)   (No: 255) 7 (4.9%) 2 (1.8%) 0.174

- Fever ≥38.0˚C (No: 253) 79 (55.2%) 37 (33.6%) 0.001*

- Pulse ≥100 (No: 229) 55 (44.7%) 51 (48.1%) 0.607

- Respiratory rate ≥30   (No: 197) 31 (30.4%) 17 (17.9%) 0.041*

- Cyanosis (No: 259) 21 (14.3%) 8 (7.2%) 0.071

Laboratory

- Leucocyte (/µL) 8712.2±7245.2 10703.0±5993.4 0.020*

- Lymphocyte (%) 16.6±12.0 14.9±9.7 0.245

- Neutrophil (%) 73.7±16.2 77.3±12.6 0.059

- Platelet (/µL) 209.6±116.9 255.6±100.8 0.001*

- Sedimentation rate (mm/h) 48.4±30.2 41.6±28.4 0145

- BUN (mg/dL) 21.7±17.7 17.9±16.2 0.101

- Creatinine (mg/dL) 1.2±0.9 0.9±0.4 0.070

- SaO2 (%) 86.4±11.2 87.9±9.6 0.257

Chest	Radiograph	(No:	256)

- Lober consolidation    20 (13.7%) 18 (16.4%) 0.532

- Segmenter consolidation 22 (15.1%) 19 (17.3%) 0.661

- Bronchopneumonic infiltration 72 (49.3%) 54 (49.1%) 0.913

- İnterstistitial infiltration 8 (5.5%) 13 (11.9%) 0.064

- Pleural effusion 18 (12.3%) 22 (20.2%) 0.088

Treatment

- ICU required (No: 230) 56 (41.5%) 19 (20.2%) 0.001*

- Length of ICU stay (day) 3.7±7.2 1.6±4.0 0.005*

- Length of total  13.3±11.1 10.4±6.2 0.008* 
  hospitalization (day)

- Bill (TL) 4131.5±6596.4 2190.9±2906.2 0.003*

Mortality (No: 256) 34 (23.0%) 9 (8.3%) 0.002*

* Statistically significant p<0.05

Table	1.	Demographic,	clinical	and	laboratory	findings	of	pneumonia	patients	with	confirmed	and	unconfirmed	pandemic	
(H1N1)	influenza-A	virus	infection
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the unconfirmed cases. In another study from Turkey, as well 
as fever and shortness of breath, extrapulmonary symptoms 
such as fatigue, muscle and joint-aches, nausea, vomiting, and 
headache were observed more frequently in pandemic (H1N1) 
influenza-A patients with pneumonia (12). Perez-Padilla and 

colleagues in Mexico evaluated the demographic and clinical 
characteristics of patients with pandemic (H1N1) influenza-A 
pneumonia and respiratory failure and found that all patients 
had fever, cough, and shortness of breath (14). In the present 
study, altered mental state, fever ≥38°C and tacypnea (≥30/

Variable	 Mortality	(+)	 Mortality	(-)	 p
	 (No:	43)	 (No:	123)	

Age (Mean±SD) 44.3±19.8 47.9±18.1 0.238

Age>65 yrs (No: 256)  9 (20.9%) 49 (23.0%) 0.767

Gender (F/M) (No: 256)  26/43 99/213 0.094

Smoker (No: 225) 17 (53.1%) 80 (41.5%) 0.217

Comorbid Diseases (No: 256) 21 (48.8%) 114 (53.5%) 0.575

Pregnancy/New birth  (No: 255) 5 (11.6%) 12 (5.7%) 0.138

H1N1 confirmed (No: 256) 34 (79.1%) 114 (53.5%) 0.002*

Symptoms	(No:	256)

- Fever  32 (74.4%) 164 (77.0%) 0.716

- Cough 41 (94.3%) 189 (88.7%) 0.149

- Sputum  31 (72.1%) 122 (57.3) 0.071

- Dyspnea 38 (88.4%) 151 (70.9%) 0.017*

Physical Examination

- Altered mental state (No: 248) 19 (50.0%) 15 (7.1%) <0.001*

- Hypotension (TA<90/60) (No: 247) 5 (12.2%) 4 (1.9%) 0.008*

- Fever ≥38.0˚C (No: 245) 21 (52.5%) 91 (44.4%) 0.346

- Pulse ≥100 (No: 221) 27 (73.0%) 74 (40.2%)§ <0.001*

- Respiratory rate ≥30 (No: 190) 17 (54.8%) 30 (18.9%) <0.001*

- Cyanosis (No: 251) 14 (32.6%) 13 (6.3%) <0.001*

Chest	Radiograph	(No:	248)

- Lober consolidation    7 (16.7%) 30 (14.6%) 0.727

- Segmenter consolidation   3 (7.1%) 36 (17.5%) 0.094

- Bronchopneumonic infiltration 24 (57.1%) 100 (48.5%) 0.310

- İnterstistitial infiltration 2 (4.8%) 16 (7.8%) 0.494

- Pleural effusion  4 (9.5%) 35 (17.0%) 0.226

Laboratory

- Leucocyte (/u L) 9778.2±10818.1 9454.1±5676.3 0.849

- Lymphocyte (%) 13.3±9.2 16.7±11.5 0.077

- Neutrophil (%) 79.4±13.6 74.0±15.1 0.033*

- Platelet (/u L) 194.3±120.5 237.7±110.7 0.022*

- Sedimentation rate (mm/h) 41.5±29.3 46.9±29.7 0.382

- BUN (mg/dL) 32.6±28.7 17.6±12.9 0.007*

- Creatinine (mg/dL) 1.4±1.3 1.0±0.6 0.071

- SaO2 (%) 78.1±14.6 88.8±8.7 <0.001*

-ICU required (No: 229) 28 (90.3%) 47 (23.7%) <0.001*

* Statistically significant p<0.05

Table	2.	Demographic,	clinical	and	laboratory	findings	of	pneumonia	patients	who	died	or	survived
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min) were found to be significantly more common in con-
firmed pandemic (H1N1) influenza-A pneumonia. In a study of 
1046 patients, Bewick et al. (15) similarly reported that the 
presence of ≥38°C fever and altered mental state was associ-
ated with pandemic (H1N1) influenza-A pneumonia. 

Unlike seasonal influenza, seen in previous years, throm-
bocytopenia have been experienced in pandemic (H1N1) in-
fluenza-A in some studies from Turkey and internationally (3, 
12, 16-19). Leukopenia and lymphopenia, which is an indica-
tor of viral infection, is a common finding in pandemic (H1N1) 
influenza-A pneumonia (3, 15). Cunha et al. (20) have shown 
that lymphopenia, and thrombocytopenia may play a key role 
in the diagnosis of pandemic (H1N1) influenza-A pneumonia 
in hospitalized cases. Reyes et al. (6) showed lower counts of 
leukocytes in A/H1N1(+) than in bacterial pneumonia. In the 
present study, white blood cells and platelet counts were also 
significantly lower in patients with confirmed pandemic (H1N1) 
influenza-A pneumonia. However, similar to findings by Cunha 
et al. (20) no relationship was found between the degree of 
these parameters and clinical severity disease. 

There are limited studies defining radiological findings of 
pandemic (H1N1) influenza-A pneumonia in the literature. In 
the current study, bronchopneumonia was the most common 
radiological finding, followed by segmental and non-segmen-
tal consolidation in confirmed pandemic (H1N1) influenza-A 
pneumonia cases. Radiological findings were the same in con-
firmed and unconfirmed patients. According to the literature, 
some patients may have a normal chest radiograph at first 
presentation, but may develop alveolar opacities and bilat-
eral interstitial infiltrates on chest radiographs in the following 
days (12, 21). It was reported that radiological findings were 
more often bilateral in patients who underwent mechanical 
ventilation due to severe respiratory failure (4, 21, 22). Even 
where no radiological evidence of disease is initially detected, 

radiological findings may subsequently emerge and serious 
respiratory failure may develop over a short period. There-
fore, patients who presented with clinical findings of influenza 
should carefully followed-up in terms of rapid radiographical 
progression.

Our study showed that 32.6% of the patients needed ICU 
support, required longer ICU and ward hospitalization and as 
a result increased the cost of treatment and caused higher 
mortality rates. A study by Saidel-Odes and colleagues re-
ported that 18.7% of cases with pandemic (H1N1) influenza-A 
pneumonia required ICU follow-up (3). This proportion was re-
ported as 25.0% by Gurgun and colleagues (12). In contrast, in 
a study from spain, Rello and colleagues reported that 62.5% 
of 32 pandemic (H1N1) influenza-A pneumonia cases required 
ICU support (23). ARDS, multiple organ failure and mortality 
rate was high as expected among patients requiring ICU sup-
port. Therefore, mortality rate may differ in ICU patients and 
was reported to vary between 15% and 62.5% according to 
the centers (4, 23, 24). However, in some studies, the mortal-
ity rate of pandemic (H1N1) influenza-A pneumonia cases not 
requiring ICU support did not differ from that of CAP with no 
H1N1 infection (3, 15). 

In the present study, mortality rate was significantly higher 
among patients with dyspnea, cyanosis, hypotension, a heart 
rate ≥100, a respiratory rate ≥30 and in patients with altered 
mental status. In addition, the peripheral blood neutrophil 
counts were high, platelet counts were low, blood urea nitrogen 
(BUN) levels were significantly elevated and oxygen saturation 
(SaO2) level was lower in mortal cases. Similarly, Kirakli and col-
leagues found higher levels of lactic dehydrogenase (LDH) and 
creatinine and lower level of PaO2/FiO2 to be associated with 
mortality in pandemic (H1N1) influenza-A pneumonia patients 
who required ICU support (4). We also found that ICU admis-
sion rates and duration, total duration of treatment and mortal-
ity rates were significantly higher in confirmed pandemic (H1N1) 
influenza patients. Similar to our results, Reyes et al. reported 
that H1N1 positivity was a risk factor for mortality in CAP (6). 

We think our results broadly reflect the clinical character-
istics of the pandemic (H1N1) influenza-A pneumonia outbreak 
in Turkey between October 2009 and January 2010, because 
the patient group contained a significant number of cases 
from different geographic regions of the country. However, 
the present study has a number of limitations, since it was 
designed retrospectively and lacked information about anti-
viral response to therapy, concomitant bacterial agents, and 
laboratory markers of infection. 

Our study showed that physical examination and labora-
tory findings might be important parameters in differentiating 
pandemic (H1N1) influenza-A pneumonia from other forms of 
pneumonia in cases lacking specific symptoms and radiologi-
cal findings. Therefore, pandemic (H1N1) influenza-A pneumo-
nia should be considered in patients with classic symptoms of 
pneumonia but also have an altered mental state, a high fever, 
tachypnea, leucopenia, and thrombocytopenia in influenza 
season. We also concluded that pneumonia that developed 
during the H1N1 pandemic in Turkey resulted in high mortal-
ity. Mortality was particularly high among patients with altered 
mental state, cyanosis, and those with lower SaO2 levels. 

Variable  Mortality 

	 OR	 95.0%	CI	 p

- H1N1 confirmed 6.277 0.920-42.844 0.061

- Dyspnea 3.804 0.467-30.981 0.212

- Altered mental state  48.230 4.164-558.695 0.002*

- Hypotension (TA<90/60)  1.984 0.078-50.468 0.678

- Pulse ≥100 /min 2.445 0.427-13.997 0.315

- Respiratory rate ≥30 /min 1.462 0.233-9.167 0.685

- Cyanosis 7.004 1.412-34.740 0.017*

- Leucocyte (/uL) 1.000 1.000-1.000 0.069

- Platelet (/uL) 0.996 0.984-1.007 0.444

- BUN (mg/dL) 1.000 0.962-1.039 0.988

- Creatinine (mg/dL) 1.037 0.514-2.095 0.918

- SaO2 (%) 0.906 0.830-0.988 0.026*

* Statistically significant p<0.05

Table 3. Evaluation of factors determining pneumonia mortality 
by multivariate logistic regression analysis in all cases

72
Balkan Med J 

2013; 30: 68-73
Özlu et al. 
Pandemic Influenza A Pneumonia



Ethics Committee Approval: Ethics committee approval was re-
ceived for this study.

Informed Consent: N/A.

Peer-review: Externally peer-reviewed.

Author contributions: Concept - T.Ö., Y.B.; Design - T.Ö., Y.B.; Super-
vision - T.Ö., Y.B.,S.T.; Resource - T.Ö., Y.B.,S.T.; Materials - T.Ö., Y.B.; 
Data Collection&/or Processing - T.Ö., Y.B., S.T., H.K., T.K., T.Y., T.Ö., 
S.D., F.Ö., N.A., L.S., A.Ş.C., T.Ö., G.G., A.F., L.Ö., G.O.; Analysis&/or 
Interpretation - T.Ö., Y.B.,S.T.; Literature Search - T.Ö., Y.B.,S.T.; Writ-
ing - T.Ö., Y.B.,S.T.; Critical Reviews - T.Ö., Y.B., S.T., H.K., T.K., T.Y., 
T.Ö., S.D., F.Ö., N.A., L.S., A.Ş.C., T.Ö., G.G., A.F., L.Ö., G.O.

Conflict of Interest: No conflict of interest was declared by the authors. 

Financial Disclosure: No financial disclosure was declared by the authors.

References 

1. Can ÖS, Unal N, Memikoglu O, Tulunay M. Pandemic Influenza A 
(H1N1) 2009 Virus and Clinical Experience. Yogun Bakim Dergisi 
2010;9:1-12.

2. Bakir M. Pandemic influenza situation update in Turkey. J Infect 
Dev Ctries 2010;4:124-5. [CrossRef]

3. Saidel-Odes L, Borer A, Schlaeffer F, Nativ R, Livshiz-Riven I, 
Shemer Y, et al. Risk factors for community-acquired pneumo-
nia with influenza A/H1N1 in southern Israel. Int J Infect Dis 
2011;15:e470-4. [CrossRef]

4. Kirakli C, Tatar D, Cimen P, Edipoglu O, Coskun M, Celikten E, 
et al. Survival From Severe Pandemic H1N1 in Urban and Rural 
Turkey:A Case Series. Respir Care 2011;56:790-5. [CrossRef]

5. Gong MN, Bajwa E, Thompson BT, Christiani DC. Body mass 
index is associated with the development of acute respiratory 
distress syndrome. Thorax 2010;65:44-50. [CrossRef]

6. Reyes S, Montull B, Martínez R, Córdoba J, Molina JM, Martí V, et 
al. Risk factors of A/H1N1 etiology in pneumonia and its impact 
on mortality. Respir Med 2011;105:1404-11. [CrossRef]

7. Republic of Turkey, Ministry of Health:[National Action Plan in 
Pandemic Influenzae]. Ankara, 2006;77-82.

8. Ozlu T, Bulbul Y, Alatas F, Arseven O, Sakar Coskun A, Cilli A, et 
al. Turkish Thoracic Society Consensus Report on Diagnosis and 
treatment of Community Acquired Pneumonia. Turk Toraks Der-
gisi 2009;10 (Suppl 9):1-16.

9. Mandell LA, Wunderink RG, Anzueto A, Bartlett JG, Campbell 
GD, Dean NC, et al. Infectious Diseases Society of America/
American Thoracic Society consensus guidelines on the manage-
ment of community-acquired pneumonia in adults. Clin Infect Dis 
2007;44 (Suppl 2):S27-72. [CrossRef]

10. L’vov DK, Burtseva EI, Prilipov AG, Bogdanova VS, Shchelkanov 
MIu, Bovin NV, et al. A possible association of fatal pneumonia with 
mutations of pandemic influenza A/H1N1 sw1 virus in the receptor-
binding site of the HA1 subunit. Vopr Virusol 2010;55:4-9.

11. Writing Committee of the WHO Consultation on Clinical Aspects 
of Pandemic (H1N1) 2009 Influenza, Bautista E, Chotpitayasu-
nondh T, Gao Z, Harper SA, Shaw M, et al. Clinical Aspects of 
Pandemic 2009 Influenza A (H1N1) Virus Infection. N Engl J Med 
2010;362:1708-19. [CrossRef]

12. Gürgün A, Bacakoğlu F, Başoğlu OK, Taşbakan MS, Pullukçu H, 
Sayıner A. Comparison of the patients with pandemic (H1N1) in-
fluenza A virus pneumonia and community-acquired pneumonia. 
Tuberk Toraks 2010;58:357-65.

13. Jain S, Kamimoto L, Bramley AM, Schmitz AM, Benoit SR, Louie 
J, et al. Hospitalized patients with 2009 H1N1 influenza in the 
United States, April-June 2009. N Engl J Med 2009;361:1935-44. 
[CrossRef]

14. Perez-Padilla R, Rosa-Zamboni D, Ponce de Leon S, Hernandez 
M, Quiñones-Falconi F, Bautista E, et al. Pneumonia and respira-
tory failure from Swine-Origin Influenza A (H1N1) in Mexico. N 
Engl J Med 2009;361:680-9. [CrossRef]

15. Bewick T, Myles P, Greenwood S, Nguyen-Van-Tam JS, Brett SJ, 
Semple MG, et al. Clinical and laboratory features distinguish-
ing pandemic H1N1 influenza-related pneumonia from inter-
pandemic community-acquired pneumonia in adults. Thorax 
2011;66:247-52. [CrossRef]

16. Delaney JW, Fowler RA. 2009 influenza A (H1N1):a clinical re-
view. Hosp Pract (Minneap) 2010;38:74-81.

17. Ozbek S. Swine Origin Influenza A Virus (H1N1) Infection:A Ra-
diological Review. Selçuk Tıp Derg 2010;26:32-4.

18. Cunha BA, Syed U, Stroll S, Mickail N, Laguerre M. Winthrop-Uni-
versity Hospital Infectious Disease Divison’s swine influenza (H1N1) 
pneumonia diagnostic weighted point score system for hospitalized 
adults with influenza-like illnesses (ILIs) and negative rapid influenza 
diagnostic tests (RIDTs). Heart Lung 2009;38:534-8. [CrossRef]

19. Cao B, Li XW, Mao Y, Wang J, Lu HZ, Chen YS, et al. Clinical fea-
tures of the initial cases of 2009 pandemic influenza A (H1N1) virus 
infection in China. N Engl J Med 2009;361:2507-17. [CrossRef]

20. Cunha BA, Syed U, Strollo S. Non-specific laboratory test indica-
tors of severity in hospitalized adults with swine influenza (H1N1) 
pneumonia. Eur J Clin Microbiol Infect Dis 2010;29:1583-8. 
[CrossRef]

21. Agarwal PP, Cinti S, Kazerooni EA. Chest radiographic and CT 
findings in novel swine origin influenza A (H1N1) virus S-OIV in-
fection. Am J Roentgenol 2009;193:1488-503. [CrossRef]

22. Pinilla I, Martí de Gracia M, Quintana-Díaz M, Figueira JC. Ra-
diological prognostic factors in patients with pandemic H1N1 
(pH1N1) infection requiring hospital admission. Emerg Radiol 
2011;18:313-9. [CrossRef]

23. Rello J, Rodriguez A, Ibanez P, Socias L, Cebrian J, Marques 
A, et al. Intensive care adult patients with severe respirato-
ry failure caused by Influenza A (H1N1) in Spain. Critical Care 
2009;13:R148.  [CrossRef]

24. Quispe-Laime AM, Bracco JD, Barberio PA, Campagne CG, Rolfo 
VE, Umberger R, et al. H1N1 influenza A virus-associated acute lung 
injury:response to combination oseltamivir and prolonged cortico-
steroid treatment. Intensive Care Med 2010;36:33-41. [CrossRef]

73
Balkan Med J 
2013; 30: 68-73

Özlu et al. 
Pandemic Influenza A Pneumonia

http://dx.doi.org/10.3855/jidc.690
http://dx.doi.org/10.1016/j.ijid.2011.03.015
http://dx.doi.org/10.4187/respcare.00988
http://dx.doi.org/10.1136/thx.2009.117572
http://dx.doi.org/10.1016/j.rmed.2011.04.011
http://dx.doi.org/10.1086/511159
http://dx.doi.org/10.1056/NEJMra1000449
http://dx.doi.org/10.1056/NEJMoa0906695
http://dx.doi.org/10.1056/NEJMoa0904252
http://dx.doi.org/10.1136/thx.2010.151522
http://dx.doi.org/10.1016/j.hrtlng.2009.09.005
http://dx.doi.org/10.1056/NEJMoa0906612
http://dx.doi.org/10.1007/s10096-010-1069-x
http://dx.doi.org/10.2214/AJR.09.3599
http://dx.doi.org/10.1007/s10140-011-0964-5
http://dx.doi.org/10.1186/cc8044
http://dx.doi.org/10.1007/s00134-009-1727-6



