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ABSTRACT
Objective: A new flu virus (H1N1) swine origin and cause of human infection with acute 
lung disease was published in the world and led to many patients were admitted in 
intensive care unit (ICU).

Materials and Methods: In a prospective descriptive study, all ICU patients in a pulmonary 
disease specialist hospital between April 2010 and July 2011 with confirmed infection (H1N1) 
were evaluated. Information including demographic, clinical and microbiology using 
Statistical Package for Social Sciences (SPSS) software version 16 was studied and classified.

Results: Of 46 patients hospitalized with confirmed diagnosis of swine flu 
pneumonia (H1N1), 20 cases (43.7%) admitted in ICU out of which 10 cases were males (50%), 
the mean age was 36.9 and the range was 21‑66 years. Nine patients (45%) had underlying 
diseases. Most underlying disease was respiratory disease in which four cases (20%) were of 
asthma and one patient had chronic obstructive pulmonary disease (COPD). No admission 
of pregnant patient with swine flu was reported in the ICU. Cough and sputum were 
the most frequent symptoms (19 patients equal 95%). Four patients (20%) were admitted 
with decreased level of consciousness and five cases (25%) died during hospitalization.

Conclusion: It seems, swine flu with high mortality and transfer rates is a worldwide 
health problem. Because of limited treatment regimen, the risk of secondary infection 
and high need to intensive care in H1N1 pneumonia, environmental control, including 
vaccination of high risk people and public announcement, make determining role in 
controlling of this disease.

Key Words: Intensive care unit, swine flu, secondary infection

INTRODUCTION

New influenza A virus (H1N1) originated from swine 
caused human infections, that is, acute pulmonary 
disease during the spring of 2009 in Mexico[1,2] and after 
primary disease expansion in the United States and 
Canada,[3,4] the virus was disseminated worldwide. By 
March 2010, almost all countries had reported some 
cases of the disease and more than 17,700 deaths among 
patients with definite laboratory diagnosis of H1N1 were 
reported to the World Health Organization (WHO).[5]

Total cases with definitive laboratory diagnosis 
significantly indicated were lower than the rate of 
predicted pandemic. In the United States, about 59 
million cases, 265,000 hospitalizations, and 12,000 deaths 
due to H1N1 occurred up to mid of February 2010.[6]

Underlying conditions that related to seasonal flu 
complication are the same risk factors for H1N1 in 2009. 
Pregnancy, the 2nd week after delivery, and patients with 
a suppressed immune system or neurological disease 
were risk factors of disease.[7‑9]
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Also among the sever or fatal cases of H1N1, severe 
obesity (body mass index ≥35), five to 10 times against 
general population have been reported.[7,9,10]

H1N1 infection caused a wide range of clinical syndromes, 
upper respiratory tract involvement without fever up to 
severe viral pneumonia. Mild illness without fever in 
8‑32% of those infected has been reported.[11]

Most patients referred for treatment had symptoms like 
typical influenza illness as fever and cough symptoms 
that sometimes was associated with sore throat and was 
rhinorrhea.[2,8,11‑14] The major clinical syndrome leading 
to hospitalization and intensive care unit (ICU) was viral 
pneumonia with sever hypoxia, acute respiratory distress 
syndrome (ARDS), sometimes systemic shock, and renal 
failure.[9,10] Rapid progress is common, typically on the 
4th or 5th day, that incubation during the first 24 h after 
admission is necessary.

Radiological findings including mixed and disseminated 
interstitial infiltration and alveolar infiltration, although 
multilobar and lobar involvement, especially in patients 
with bacterial coinfection of the lower lobe is seen.[8] 
According to different health system’s involvement in 
the epidemic H1N1 and the importance of flu cases were 
hospitalized in ICU mortality, this study reviewed the 
admitted cases of confirmed H1N1 pneumonia in the 
ICU at our center.

MATERIALS AND METHODS

A prospective study of patients with confirmed H1N1 
pneumonia who were admitted in ICU of Masih Daneshvari 
Hospital, a referral hospital in Tehran, Iran, due to disease 
severity from April 2010 until end of February 2011.

Blood samples of patients were examined with real‑time 
reverse‑transcription polymerase chain reaction (RT‑PCR) 
and patient’s throat discharge swab was cultured 
and evaluated with RT‑PCR. Clinical, laboratory, and 
demographic data were collected as questionnaires. 
Demographic information including age, sex, smoking, 
alcohol consumption history, drugs abuse, and disease 
symptoms before mechanical ventilation was collected 
and if they were unconsciousness, the data was asked from 
their family. Clinical and radiographic data, microbiological 
results of blood, and secretion samples during hospitalization 
in ICU patients were collected using medical records.

Statistical analysis using Statistical Package for Social 
Sciences (SPSS) version 16 was performed. Comparing 
binary variables (bivariate value), Chi‑square, and 
Fisher’s exact test for continuous variables such as 
age, weight, duration of hospitalization, the first 
with Kolmogorov‑Smirnov test was investigated for 

continuances, and then Student’s t‑test or Chi‑square was 
performed. P less than 0.05 (P < 0.05) was considered as 
a significant difference.

RESULTS

Of 46 patients hospitalized with confirmed swine 
flu (H1N1) pneumonia, 20 cases (43.7%) that were 
required to hospitalize in the ICU were studied. From 
these cases, 10 cases were males (50%), the average age 
was 36.9 years with the lowest being 21 years old and the 
maximum was 66 years old. None of these patients had 
history of alcohol consumption, but four cases (20%) were 
active smokers and seven cases (35%) had history of oral 
or inhalation opium consumption. Two patients (10%) 
had experience of drug injection in the recent 3 months.

In the study of clinical symptoms, 19 patients (95%) were 
noted to have cough, sputum 19 (95%), dyspnea 18 (90%), 
chest pain 11 (55%), and body pain or myalgia 14 (70%). 
None of the patients had complained of sore throat. 
Four patients (20%) had loss of consciousness. Clinical 
symptoms are given in Table 1.

In the next stage, underlying diseases were investigated. 
Comorbidity was seen in nine patients (45.9%). Diabetes, 
history of steroid use, valvular heart disease (VHD), 
autoimmune diseases, organ transplant, and pregnancy 
history was not observed in any of patients.

Chronic renal failure (CRF) in one patient (5%), one case of 
infection with human immunodeficiency virus (HIV; 5%), 
one case of hypertension (HTN; 5%), and one case of 
malignancy (5%) was observed. Four cases with history 
of asthma (20%) and one patient (5%) with chronic 
obstructive pulmonary disease (COPD) was included.

In laboratory studies; aspartate aminotransferase (AST); 
alanine aminotransferase (ALT); lactate 

Table 1: Clinical symptoms of hospitalized patients with 
confirmed H1N1 in ICU
Variable No. (%)

Cough 19 (95)
Hemoptysis 11 (55)
Sputum 19 (95)
Dyspnea 18 (90)
Pleuritic chest pain 11 (55)
Myalgia 14 (70)
Fever 18 (90)
Chilling 10 (50)
Sweating 10 (50)
Headache 1 (5)
Abdominal pain 1 (5)
Diarrhea 7 (35)
Vomiting 4 (20)
Loss of consciousness 4 (20)
Total 20

ICU: Intensive care unit
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dehydrogenase (LDH); creatine phosphokinase (CPK); 
and serum electrolytes such as K, Na, and Ca; and 
erythrocyte sedimentation rate (ESR) were examined. 
The average values (mean) and standard deviations are 
given in Table 2.

The levels above normal for CPK enzymes in 
13 cases (65%), LDH in 17 cases (85%), AST in 
13 cases (65%), and ALT in eight cases (40%) was observed. 
Serum electrolytes examination in three patients showed 
hyponatremia (15%) with serum sodium level below 135 
mEq/ml and hypernaremia was not observed. Only one 
patient (5%), had hypokalemia with potassium 1.16 mEq/
ml. In nine patients (45%), serum creatinine was higher 
than 1.1 mg/dl.

Also five patients (25%) had leukocytosis (white 
blood cell (WBC) greater than 10,000) and four 
patients (20%) had leukopenia at time of admission. 
Thrombocytopenia (platelets less than 100,000) in 
11 cases (55%) was observed. Seven patients (35%) had 
anemia.

Three patients had positive blood cultures: One case (5%) 
Pseudomonas aeruginosa, one case Escherichia coli, and one 
case of Acinetobacter spp was seen. Culture of sputum 
or endotracheal tube aspiration was positive for six 
patients, two of which (10% of all patients and 33.3% 
of culture positive cases) were positive for Pseudomonas 
aeruginosa and four (20% of all patients and 7.66% of 
positive cultures) for Acinetobacter. Overall sputum 
and blood cultures included three cases of Pseudomonas 
aeruginosa (15%), five cases of Acinetobacter spp (25%), 
and one case of E. coli (5%) [Table 3].

Eight patients (40%) took mechanical ventilation. 
The mean of Acute Physiology and Chronic Health 
Evaluation (APACHE) score was more than 20 for all 
patients and oseltamivir was administered. Also, broad 
spectrum antibiotics were started including ceftriaxone, 
azithromycin and vancomycin. Nineteen patients (95%) 
received intravenous corticosteroid concurrently. Only for 
two patients (10%) intravenous immunoglobulin (IVIG) 
was administered.

Hospital outcome of these patients before discharge 
was partial recovery in 15 cases (75%) (which were 
discharged and outpatient follow‑up was done) and five 
patients (25%) expired in hospital.

Radiologic examination included four cases (20%) of 
consolidation, six cases of infiltration (30%) as more 
patchy infiltration, and 10 cases (50%) ground glass 
opacity view. Four patients (20%) had associated pleural 
effusions. In two cases (10%), pneumothorax was 
observed that did not require a chest tube. Radiological 
lesions in two cases (10%) were unilateral and in 
18 cases (90%) were bilateral.

DISCUSSION

As it is obvious, in this study, the possibilities of molecular 
investigation such as PCR to identify other types of viral 
pneumonia and drug resistance is not available and 
bacterial defining has been done by conventional methods. 
Ribonucleic acid (RNA) virus detection using traditional 
methods or RT‑PCR is the best for early detection of 2009 
H1N1 virus.[15] Nasopharyngeal aspiration with swab 
immediately after onset of illness symptoms would be 
appropriate example; but endobronchial aspiration, 
in patients with lower respiratory tract disease have a 
higher value.[15‑17]

In the recent study, the number of men and women 
was equal, which may be an incidental finding. Another 
study in Canada by Kumar et al.,; out of 215 patients, 162 
confirmed, six probable, and 47 suspected to H1N1 and 
113 patients (67.3%) were female. In the study conducted 
in Australia and New Zealand including 856 patients 
who were admitted to the ICU, 376 patients (52.1%) were 
women out of which 66 patients (9.1%) were pregnant. 
In our study, no case of pregnancy was found. In recent 
reviews, age below 20 years was not observed, and the 
majority of patients (75 percent) were aged 20‑40 years. In 
other studies, most hospitalized cases were children less 
than 5 years, especially less than 1 year[18] and in adults 
less than 65 years.[7] H1N1 pandemic in the United States 
was presented by 32‑45% with age less than 18 years old. 
So, the statistics are different. Since, our center is not a 
pediatric hospital, our result is expected.

Table 3: Microbiological finding in hospitalized patients with 
confirmed H1N1 in ICU
Variable No. (%)

Pseudomonas Acinetobacter Escherichia coli

Positive blood culture 1 (5) 1 (5) 1 (5)
Positive trance 
bronchial washing

2 (10) 4 (20) ‑

Total 3 (15) 5 (25) 1 (5)

ICU: Intensive care unit

Table 2: Laboratory data of hospitalized patients with 
confirmed H1N1 in ICU
Mean±SD Variable

638.6±696.1 CPK
1144.9±727.6 LDH
151.3±193.3 AST
110.3±199.6 ALT
136.0±4.0 Na
4.1±1.1 K
1.4±1.6 Cr
47.5±36.4 ESR
6.4±3.5 CRP

ICU: Intensive care unit, CPK: Creatine phosphokinase, LDH: Lactate 
dehydrogenase, AST: Aspartate aminotransferase, ALT: Alanine aminotransferase, 
ESR: Erythrocyte sedimentation rate, SD: Standard deviation, CRP:C‑reactive protein
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Mostly patients presented with nonspecific lower 
respiratory infection clinical features such as cough, 
dyspnea, sputum, fever, chest pain, myalgia, chills, 
abdominal pain, and diarrhea. The gastrointestinal 
symptoms are higher than seasonal flu,[19,20] with seven 
cases (35%) of diarrhea and abdominal pain. In the 
current study, sore throat was not seen and it could be 
an incidental finding.

In the study of underlying diseases, immune system 
suppression and neurological disease are risk factors for 
catching H1N1.[7,8] On the other hand, specific physiological 
conditions such as pregnancy and BMI over 35, are risk 
factor in increasing incidence and mortality.[7,9,10] On the 
other hand, it is possible that cardiovascular and lung 
disease such as COPD are involved in complications  . 
In a study in Australia and New Zealand, 32.7% cases 
of asthma or COPD was observed. About diseases that 
are suspected to suppress the immune system, that is, 
autoimmune diseases, diabetes, and history of steroid use; 
no items were found in this study. In contrast, a case of 
HIV infection and one case of CRF was observed.

Basic laboratory findings are typical normal leukocyte or 
lymphopenia.[10‑21] In the current study, almost normal and 
abnormal leukocyte was equal and same number of cases of 
leukocytosis (five cases equal 25%) and leukopenia (4 cases 
equal 20%) were seen. High levels of CPK and LDH has 
been associated with worse prognosis. In the recent study, 
patients in most cases have been associated with increased 
enzyme levels including 65% increase in CPK, 85% increase 
in LDH, and 65% increase in AST levels. Almost all fatal 
cases had increased LDH and CPK.

The most common radiologic finding was ground 
glass opacities (GGO). In other studies, the results 
showed mixed and scattered infiltration or alveolar 
infiltration.[8] In cases of possible empyema, brief pleural 
effusion was observed.

In the study by Rizzi et al., in Italy, 40 patients were studied, 
15 (37%) had interstitial changes, five cases had GGO 
only (12%), three cases had GGO and consolidation, and in 
nine cases GGO and interstitial changes was observed. In our 
study, 11 patients (30%) were unilateral and 28 cases (70%) 
had bilateral changes and it seems that mostly bilateral GGO 
appearance has been seen. In our study, four cases (10%) 
with pleural effusion were also observed.[22]

In various studies conducted in 2009 about bacterial 
pneumonia in these patients, especially patients admitted 
in ICU and those who have died; the most commonly 
observed were Staphylococcus aureus, which is usually 
resistant to methicillin, and Streptococcus pneumoniae. In 
our study, the most confirmed germ was Acinetobacter 
spp. which indicated nosocomial infection.

On the other hand, most of these patients were referred 
from other centers, often have received broad spectrum 
antibiotics; the rate of Streptococcus pneumoniae was low 
in their blood and tracheal aspiration culture. Treatment 
results in a quarter caused death and the rate varies 
in different studies, but in any case indicates that the 
mortality rate is high.[7,8,23‑27]

During the review, a number of patients required 
hospitalization in ICU, out of which 25% patients 
died. It seems, swine flu with high mortality rate and 
transmission is a worldwide health problem and there 
is limited treatment and because of secondary infection 
in these patients, environmental control including public 
notice, individual hygiene, and vaccination of high risk 
people has decisive role in preventing this disease instead 
of treating patients.
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