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Abstract
Background: The World Health Organization alert for the H1N1 influenza pandemic led to the implementation of
certain measures regarding admission of patients with flu-like symptoms. All these instructions were adopted by
the Greek National Health System. The aim of this study was to retrospectively examine the characteristics of all
subjects admitted to the Unit of Infectious Diseases with symptoms indicating H1N1 infection, and to identify any
differences between H1N1 positive or negative patients. Patients from the ED (emergency department) with flu-like
symptoms (sore throat, cough, rhinorhea, or nasal congestion) and fever >37.5°C were admitted in the Unit of
Infectious diseases and gave pharyngeal or nasopharyngeal swabs. Swabs were tested with real-time reversetranscriptase-polymerase-chain-reaction (RT-PCR).
Findings: Patients were divided into two groups. Group A comprised 33 H1N1 positive patients and Group B
(control group) comprised of 27 H1N1 negative patients. The two groups did not differ in terms of patient age,
co-morbidities, length of hospitalization, temperature elevation, hypoxemia, as well as renal and liver function.
There were also no significant differences in severity on admission. C-reactive protein (CRP) (mean 12.8 vs. 5.74)
and white blood count (WBC) (mean 10.528 vs. 7.114) were significantly higher in group B than in group A upon
admission. Obesity was noted in 8 patients of Group A (mean 31.67) and 14 patients of Group B (mean 37.78).
Body mass index (BMI) was lower in H1N1 positive than in H1N1 negative patients (mean 31.67 vs. 37.78,
respectively; p = 0.009).
Conclusions: The majority of patients in both groups were young male adults. CRP, WBC and BMI were higher
among H1N1 negative patients. Finally, clinical course of patients in both groups was mild and uneventful.

Background
In June 2009, the World Health Organization signaled
that a novel H1N1 flu pandemic was underway [1-5].
The H1N1 virus is a triple-reassortant influenza virus
containing genes from human, swine, and avian influenza viruses. This is a case control study. Patients were
selected from the influenza special clinic (emergency flu
department) according to their attendance. Control
group were patients with flu symptoms and signs with
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negative serological test. Most patients with H1N1 infection present flu-like symptoms with a benign course [6].
Patients with co-morbidities may have a serious clinical
presentation with hypoxemia. The main cause of death
is acute respiratory distress syndrome (ARDS) [7-10].
The first case of influenza A (H1N1) virus infection in
the area of Thrace, Greece was documented in the University Hospital of Alexandroupolis on 10 th August
2009. The purpose of this study was to investigate the
potential differences on admission between H1N1 positive and negative patients with flu-like symptoms.
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Patients and Method
The University Hospital of Alexandroupolis is a report
center of the H1N1 virus for the region of Thrace in
Greece. The hospital consists of more than fifty departments, one of which is the Unit of Infectious Diseases.
During the influenza epidemic a special department for
flu was established in which all patients with flu symptoms and/or signs were referred. Patients with positive
flu test were transferred in an 8 bed unit with negative
pressure especially designed to quarantine and isolate
patients with airborne transmitted viral infections.
From 10th August until 31st December 2009, 33 cases
of confirmed H1N1 influenza A virus were hospitalized
and quarantined in the Unit of Infectious Diseases. All
patients with flu-like symptoms (sore throat, cough,
rhino rhea, or nasal congestion) and fever >37.5°C were
admitted in the Unit of Infectious diseases and gave
pharyngeal or nasopharyngeal swabs. The swabs were
tested with real-time reverse-transcriptase-polymerasechain-reaction (RT-PCR) as in previous reported studies
[11-13]. It should also be mentioned that although RTPCR is the most sensitive and specific test for the diagnosis of influenza virus infection, upper respiratory tract
specimens are not as specific (~80%) as lower respiratory tract specimens (~100%) [14]. All results were
given in a period of time from 8 to 48 hours, and all
patients remained under quarantine and isolation in
negative pressure chambers according to WHO guidelines [15]. Our department prefers to use the Pneumonia Severity Index in order to evaluate the severity of
the disease. However, this score was not different
between the two groups. The Pneumonia Score Index
was calculated for patients in both groups and the Class
range was between II-IV [16]. We repeated HINI test
7 days after admission and no patient negative in the
initial test became positive.
In total, 60 patients were admitted in a four month
period, of whom 33 were H1N1 positive (group A) and
27 negative (group B). The 33 H1N1 positive patients
remained under quarantine and isolation, while the 27
negative patients were moved to the Department of
Internal Medicine. Patients were monitored until discharge, with symptoms and signs recorded daily. Return
to normal body temperature was defined as a temperature of less than 37°C for 1 day after withdrawal of antipyretic treatment [17]. The criteria for discharge were
absence of hypoxemia, normal chest x-ray and temperature <37°C for 1 day without antipyretic treatment.
Upon admission procalcitonin (PCT) evaluation was
performed in 51 patients (25 group A/26 group B), for
nine patients this exam was not available due to lack in
reagents in our laboratory. Also urine antigen for Legionella and Streptococcus pneumoniae was tested upon
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admission in all patients but they were negative. Upon
admission sputum stain was given in 12/33 patients in
group A and 15/27 in group B. The rest of the patients
did not produce enough sputum quantity for staining or
did not cooperate in giving sputum. Finally blood cultures were collected in 49/60 patients when the body
temperature exceeded 38°C, but no results came
positive.

Statistical Analysis
Continuous variables were summarized as mean (±SD)
or median (with interquartile ranges). For categorical
variables, the percentages of patients in each category
were calculated. Unpaired t test was used in normal distribution parameters comparing the mean values of the
parameters of the two groups. A p value of less than
0.05 was considered to indicate statistical significance.
Characteristics of the groups and clinical laboratory
parameters were compared between the two groups
(A, B). All analyses were carried out with the use of
SPSS statistical software package (SPSS version 17.01;
SPSS, Chicago, IL, USA).
Clinical Characteristics of Patients
The majority of H1N1 positive patients (group A) were
Caucasian male (23/33) with mean age 33.46 years and
H1N1 negative patients (group B) were Caucasian male
(17/27) with mean age 43.48 years. (Table 1.) Coexisting
conditions were present in 25/33 patients in group A and
18/27 patients in group B (asthma: 24.2% vs. 25.9%,
chronic obstructive disease: 6% vs. 0%, idiopathic pulmonary fibrosis: 3% vs. 0%, lymphoma: 15% vs. 3.7%, diabetes: 9% vs. 18.5%, coronary heart disease: 18% vs.
18.5%) as in previous reported studies [12,18]. (Table 1.)
Only 2 patients in group A and 1 in group B had acute
asthma exacerbation and none of the females in this
study was pregnant. All female patients who were sexually active (8/33 group A) had negative pregnancy tests.
All patients were treated with oseltamivir regimen (mean
time 5.8 days in group A vs. 1.93 days in group B). In 7
patients of group A, additional treatment with azithromycin/moxifloxacin or ceftriaxone was added at the time of
admission, due to local patchy shadowing on the chest
x-Rays and fever >37.5°C. In 7/33 patients of group A
and 10/27 of group B the second chest film was positive
for pneumonia infiltrates. The patient’s chest x-ray status
upon admission is presented in table 2.
In 6 out of 12 patients of group A from whom sputum culture was received, a pathognomonic isolation
(>10 6 CFU) of bacteria was achieved (3 Streptococcus
pneumoniae species, 2 Mycoplasma species and 1 Moraxella catarrhalis). On the other hand from group B
only in 8 out of 15 patients a pathognomonic isolation
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Table 1 Characteristics, underlying medical conditions and outcomes
Characteristic

H1N1(+)

Range

(±SD)

H1N1(-)

Range

(±SD)

P Value

Mean

33.46

14-65

(14.7)

43.48

16-86

(22.7)

0.057

Male/Female

23/10 (69.69%/30.3%)

17/10(62.96%/37%)

NS

Smoke

7/33 (21.2%)

7/27 (25.9%)

NS

Age (years)

BMI
Mean

31.67

No,pts with obesity

18/33 (54.5%)

20-45

(9.15)

37.78

20-45

(8.0)

0.009

24/27 (88.8%)

Coexistinsting conditions
Asthma

8/33 (24.2%)

7/27 (25.9%)

NS

COPD

2/33 (6%)

0 (0%)

NS

IPF

1/33 (3%)

0 (0%)

NS

Lymphoma

5/33 (15%)

1/27 (3.7%)

NS

Diabetes

3/33 (9%)

5/27 (18.5%)

NS

Coronary Heart Disease

6/33 (18%)

5/27 (18.5%)

NS

Outcomes-days
Duration of fever
Mean

2.57

1-6

(1.0)

2.22

1-5

(1.0)

0.227

6.11

2-18

(3.2)

5.85

2-12

(2.6)

0.750

5.8

5-18

(2.7)

1.93

1-5

(1.2)

NS

Days of Hospitalization
Mean
Days under oseltamivir regimen
Mean

was achieved (5 Streptococcus pneumoniae species and
3 Mycoplasma species).
In group B, all patients were treated with double antibiotic regimen amoxicillin-clavulanic acid+azithromycin
or ceftriaxone+moxifloxacin/ciprofloxacin (mean time of
hospitalization was 5.85 days). Empiric antibiotic treatment was added upon admission based on elevated
values of CRP, WBC and chest x-ray findings and since
early antibiotic treatment prevents progression of the
disease and these markers are known to be elevated in
infection diseases [19-21]. Reiquelme et al [22] also
initiated early antiviral and antibiotic treatment in order
to prevent further progress and co-infection of the clinical status. Patients in our study were discharged when
their chest radiograph became normal and their temperature <37°C for 1 day. Seven patients of group A and
6 patients of group B had severe hypoxemia upon
admission (PO 2 ≤ 60 mmHg) on room air. (Table 1.)
Table 2 Radiographic findings in the two groups,
according to H1N1 status
H1N1(+)

H1N1(-)

Local patchy shadowing

7/33 (21.2%)

10/27 (37.7%)

Ground-glass opacities

2/33 (6%)

7/27 (25.9%)

Interstitial abnormality

1/33 (3%)

0/27 (0%)

Abnormalities on chest radiograph

Hypoxemia was defined as decreased partial pressure of
oxygen in blood ≤60 mmHg [23]. There was no difference
between the two groups for smoking (A: n = 7/33 vs. B:
n = 7/27). (Table 1.) Obesity was observed higher in
patients from group B (mean 37.78) and a small number
in group A (mean 31.67) (p value = 0.009). (Table 1.)
According to WHO global database on Body Mass Index
a patient is considered obese when BMI is ≥ 30 [24].

Laboratory Findings
Leucopenia grade 1 (≥2,500 to <4,000/mm 3 ) was
observed in 2/5 patients diagnosed with lymphoma in
group A. (Table 1.) In group B, only 1 patient had lymphoma and presented pneumonia. On admission, abnormal liver function (elevated levels of serum liver enzymes
or bilirubin) was found in 4/33 patients in group A vs.
2/27 patients group B. (Table 1.) These patients were
under no treatment. Moreover, there was no platelet
abnormality in any patient of the two groups. C-reactive
protein (CRP normal laboratory values <0.50 mg/dL) and
white blood count (WBC) were elevated in group B in
comparison to group A (mean 12.8 vs. 5.74).
Among the white blood count (WBC) subgroups there
were no significant differences observed. The white
blood count (WBC) returned to normal in 9/33 patients
of group A and in 17/27 of group B between 6-12 days
of hospitalization. C-reactive protein (CRP) returned to
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normal in 7/33 patients of group A and 27/27 of group B.
Also in 4/33 patients in group A and 2/27 in group B
elevated levels of serum liver enzymes or bilirubin
returned to normal after 4-6 days. It should be
mentioned that none of the patients received medications
that affected their white blood count WBC (e.g. corticosteroids). (Table 3.)
None of the patients had acute renal failure and none
of the patients in the Unit of Infectious diseases had to
be intubated and admitted to the ICU in comparison to
other studies [7,25]. Also all patients were asked if they
had vaccination for H1N1, but none of them had been
vaccinated, even for seasonal influenza. There was no
difference in mean saturation among the two groups.
(Table 3.) Only 2/33 patients in group A with hypoxemia had to be hospitalized for 12 days and 18 days. The
one of these 2 patients was recently diagnosed with idiopathic pulmonary fibrosis, while the other had no comorbidities. No significant differences were observed for
mean temperature, saturation and partial O2 between
the two groups. (Table 3.)

Discussion and Conclusions
We described a case series of sixty patients who were
hospitalized in the Unit of Infectious diseases from 10th
August to 31st December 2009 with flu-like symptoms
and were tested with RT-PCR for H1N1 virus. Of these,
33 patients were positive for H1N1, while the remaining

27 were negative. The main differences between these
two groups and corresponding clinical messages are
summarized underneath.
In this case control study we included all patients with
influenza symptoms admitted to the emergency flu
department according to their attendance. Limitations of
the study include that our data represent the experience
of a single center, that procalcitonin test was given only
in 51/60 patients and also Erythrocyte Sedimentation
Rate (ESR) was sporadically collected during the follow
up of the patients and so was not evaluated. Bacterial
pneumoniae in association with influenza has been considered a important factor leading to poor patients outcomes in prior pandemics [26]. Even though none of
the blood cultures were positive, we were unable to
evaluate the effect of bacterial co-infection on patient
outcomes, since blood cultures were obtained in only
17% of the study population (when fever ≥38°C) and
workup for atypical pathogens was not performed.
Although bacterial co-infection was not documented,
the majority of the study population was treated with
antibiotics. Prior publications failed to demonstrate any
significant involvement of bacterial pathogens in hospitalized patients with 2009 H1N1 virus pneumonia
[3,27-29]. During the initial evaluation in 4/27 patients
of group B and 6/33 of group A an antibiotic treatment
was prescribed by a General Practitioner and none of
these patients had a sputum culture at that time.

Table 3 Clinical features of infection, according to H1N1 status: symptoms, signs and laboratory tests upon admission
H1N1(+)

Range

(±SD)

H1N1(-)

Range

(±SD)

P Value

Adverse events
Abnormal liver function

4/33 (12%)

2/27 (7.4%)

NS

Nausea, Diarrhea

4.5%

1.5%

NS

Vomiting

1.4%

0.5%

NS

Hypoxemia

7/33 (21.2%)

6/27 (22.2%)

NS

CRP
Mean

5.74

0.26-17.38

(4.75)

12.8

0.14-43.98

(11.56)

0.004

7.114

3.340-10.950

(2172.160)

10,528

2.660-23.050

(5506.19)

0.004

38.99

36.60-40

(0.79)

38.6

36.50-40.80

(1.01)

0.122

0.9

0.5-1.30

(0.18)

0.85

0.20-1.60

(0.25)

0.392

26.5

11-41

(7.9)

32.2

17-72

(11.8)

0.038

95.3

89-99

(2.7)

95.2

89-100

(2.4)

0.809

77.54

54-113

(14.6)

74,22

56-108

(13.0)

0.381

WBC
Mean
Fever
Mean
CR
Mean
UR
Mean
Spo2
Mean
PO2 (FiO221%)
Mean
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Furthermore, we did not receive cultivable sputum samples from all patients. We supposed that false negative
culture in pneumonia patients is mainly due to mixed
microbial flora or the natural colonization admixture of
the upper airway. The subgroup of patients with pneumonia in both groups is so small that any statistical analysis is impossible and the power of the sample is quite
small. Future studies are necessary to define the best
treatment of 2009 H1N1 virus pneumonia and the role
of combination antiviral therapy.
The lack of significant differences in the percentages of
patients with hypoxemia between the two groups is probably due to the proximal number of patients with local
patchy shadowing observed in group B and group A.
(Table 2.)
Obesity is known to be associated with influenza A
(H1N1) viral infection, but in this cohort we observed that
in group B there was a larger number of obese patients
in opposition to group A (88.8% vs. 54.5%) (p = 0.009).
We were unable to explain the reason that the majority of
H1N1 patients were not obese in our study as in previous
reported studies [9,25]. Obesity is not a risk factor for
poor outcomes in patients with seasonal influenza, but
obesity has been suggested as a risk factor for poor outcomes in patients with 2009 H1N1 influenza infection in
the USA [30].
In our case control study a large number patients suffering from lymphoma were observed, because these
patients received chemotherapy regimen making them
vulnerable to respiratory infections. Patients in group B
had elevated C-reactive protein (mean 12.8 vs. 5.74) and
white blood count WBC in comparison to group A
(mean 10.528 vs. 7.114) suggesting a microbial infection
already upon admission [19-21]. These elevated values
(C-reactive protein and WBC) are known to be associated with bacterial infection and early antibiotic treatment prevents progression of the disease as reported in
previous studies [19-21].
Symptoms from oseltamivir were mainly observed in
group A (nausea 4.5% vs. 1.5%, diarrhea 4.5% vs. 1.5%,
vomiting 1.4 vs. 0.5%) probably because of the larger
dose and prolonged treatment with oseltamivir (5.8 vs.
1.93) as previously reported [18,31-33]. However, it was
difficult to distinguish the pharmaceutical side effects of
osetalmivir (tamiflu) from influenza symptoms in
patients receiving antiviral treatment for less than 5
days [23]. Oseltamivir should be given until proof of
negative RT-PCR result, since if a patient is positive, it
prevents progression of the disease as shown in previous
observational studies [17,34,35].
Moreover, mean duration of hospital stay was 5.85 in
group B vs. 6.11 days in group A, because of the time
needed for normalization of chest radiographs. Nevertheless, there were no significant differences between
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the two groups and the days of hospitalization were limited due to early oseltamivir for group A and antibiotic
treatment for group B as previously explained.
Lastly the mean young age of the patients in both
groups, and the small number of co-morbidities
observed in our sample of patients, possibly were also
responsible for having overall mild clinical course.

In conclusion
All the patients in general, had a mild clinical course
and none of the patients had to be admitted in the ICU.
Acknowledgements
None.
Author details
1
Unit of Infectious Diseases, University General Hospital of Alexandroupolis,
Greece. 2Laboratory of Hygiene and Environmental Protection, Democritus
University of Thrace, Greece. 3Lung Tumor Research Section, Aristotle
University Pulmonary Clinic, Thessaloniki, Greece.
Authors’ contributions
PZ collected and analyzed data, and wrote the manuscript; TK analyzed data
and provided critical insights; KZ, NP and PS provided interpretation of data
and finalized the version of the manuscript; EM collected and interpreted
data and provided critical insight. All authors read and approved the final
version of the manuscript.
Competing interests
The authors declare that they have no competing interests.
Received: 16 June 2010 Accepted: 7 January 2011
Published: 7 January 2011
References
1. Naffakh N, van der Werf SV: April 2009: an outbreak of swine-origin
influenza A (H1N1) virus with evidence for human-to-human
transmission. Microbes Infect 2009, 11:725-728.
2. Influenza A (H1N1) – update 14. Geneva: World Health Organization;
2009 [http://www.who.int/csr/don/2009_05_04a/en/index.html], Accessed
November 30, 2009.
3. Novel Swine-Origin Influenza A (H1N1) Virus Investigation Team,
Dawood FS, Jain S, Finelli L, Shaw MW, Lindstrom S, Garten RJ,
Gubareva LV, Xu X, Bridges CB, Uyeki TM: Novel Swine-Origin Influenza A
(H1N1)Virus Investigation Team. Emergence of a novel swine-origin
influenza A (H1N1)virus in humans. N Engl J Med 2009, 360:2605-15.
4. World Health Organization. Pandemic (H1N1) 2009–update 69. 2009
[http://www.who.int/csr/don/2009_10_09/en/].
5. Centers for Disease Control and Prevention (CDC): Update: infections
with a swine-origin influenza A (H1N1) virus-United States and other
countries, April 28, 2009. MMWR Morb Mortal Wkly Rep 2009,
58:431-433.
6. Cao B, Li XW, Mao Y, Wang J, Lu HZ, Chen YS, Liang ZA, Liang L, Zhang SJ,
Zhang B, Gu L, Lu LH, Wang DY, Wang C, National Influenza A Pandemic
(H1N1) 2009 Clinical Investigation Group of China: Clinical Features of the
Initial Cases of 2009 Pandemic Influenza A (H1N1) Virus Infection in
China. N Engl J Med 2009, 361:2507-2517.
7. Louria DB, Blumenfeld HL, Ellis JT, Kilbourne ED, Rogers DE: Studies on
influenza in the pandemic of 1957-1958. II. Pulmonary complications of
influenza. J Clin Invest 1959, 38:213-265.
8. Ng WF, To KF, Lam WW, Ng TK, Lee KC: The comparative pathology of
severe acute respiratory syndrome and avian influenza A subtype
H5N1–a review. Hum Pathol 2006, 37:381-390.
9. Sprenger MJ, Mulder PG, Beyer WE, Van Strik R, Masurel N: Impact of
influenza on mortality in relation to age and underlying disease, 19671989. Int J Epidemiol 1993, 22:334-340.

Zarogoulidis et al. BMC Research Notes 2011, 4:4
http://www.biomedcentral.com/1756-0500/4/4

10. Bernard GR, Artigas A, Brigham KL, Carlet J, Falke K, Hudson L, Lamy M,
Legall JR, Morris A, Spragg R: The American-European consensus
conference on ARDS. Definitions, mechanisms, relevant outcomes, and
clinical trial coordination. Am J Respir Crit Care Med 1994, 149:818-824.
11. CDC protocol of realtime RTPCR for swine influenza A (H1N1). Geneva:
World Health Organization; 2009 [http://www.who.int/csr/resources/
publications/swineflu/CDCrealtimeRTPCRprotocol-20090428.pdf], Accessed
November 30th, 2009.
12. Newman AP, Reisdorf E, Beinemann J, Uyeki TM, Balish A, Shu B,
Lindstrom S, Achenbach J, Smith C, Davis JP: Human case of swine
influenza (H1N1) triple reassortant virus infection, Wisconsin. Emerg Infect
Dis 2008, 14:1470-1472.
13. Taubenberger JK, Reid AH, Lourens RM, Wang R, Jin G, Fanning TG:
Characterization of the 1918 influenza virus polymerase genes. Nature
2005, 437:889-893.
14. United States Centers for Disease Control and Prevention: Interim
Recommendations for Clinical Use of Influenza Diagnostic Tests During
the 2009-10 Influenza Season. [http://www.cdc.gov/h1n1flu/guidance/
diagnostic_tests.htm].
15. WHO Guidelines on the Use of Vaccines and Antivirals During Influenza
Pandemics. Geneva, World Health Organization; 2004 [http://www.who.int/
csr/resources/publications/influenza/11_29_01_A.pdf], Accessed: November
17, 2005.
16. Fine MJ, Auble TE, Yealy DM, Hanusa BH, Weissfeld LA, Singer DE,
Coley CM, Marrie TJ, Kapoor WN: A prediction rule to identify low-risk
patients with community-acquired pneumonia. N Engl J Med 1997,
336:243-250.
17. Myers KP, Olsen CW, Gray GC: Cases of swine influenza in humans: a
review of the literature. Clin Infect Dis 2007, 44:1084-1088.
18. Perez-Padilla R, de la Rosa-Zamboni D, Ponce de Leon S, Hernandez M,
Quiñones-Falconi F, Bautista E, Ramirez-Venegas A, Rojas-Serrano J,
Ormsby CE, Corrales A, Higuera A, Mondragon E, Cordova-Villalobos JA:
Pneumonia and respiratory failure from swine-origin influenza A (H1N1)
in Mexico. N Engl J Med 2009, 361:680-689.
19. Flood RG, Badik J, Aronoff SC: The Utility of Serum C-Reactive Protein in
Differentiating Bacterial from Nonbacterial Pneumonia in Children: A
Meta-Analysis of 1230 Children. Infect Dis J 2008, 27:95-99.
20. George EL, Panos A: Does a high WBC count signal infection? Nursing
2005, 35(1):20-2.
21. Pablo Ortega-Deballon, Radais Francois, Facy Olivier, Philipped` Athis,
Masson David, Charles Pierre E, Cheynel Nicolas, Favre Jean-Pierre,
Patrick Rat: C-Reactive protein is an early predictor of septic
complications after elective colorectal surgery. World Journal of Surgery
2010, 34(4):808-14.
22. Riquelme R, Riquelme M, Rioseco ML, Inzunza C, Gomez Y, Contreras C,
Riquelme J, Peyrani P, Wiemken T, Ramirez J: Characteristics of
hospitalised patients with 2009 H1N1 influenza in Chile. Eur Respir J 2010,
36:864-869.
23. Lee LWarren, Slutsky SArthur, Mason MD: Murray & Nadel’s Textbook of
Respiratory Medicine. Copyright© 2005 Saunders, An Imprint of Elsevier;, 4.
24. WHO Global Database on Body mass Index. [http://apps.who.int/bmi/
index.jsp?introPage=intro_3.html].
25. Simonsen L, Clarke MJ, Williamson GD, Stroup DF, Arden NH,
Schonberger LB: The impact of influenza epidemics on mortality:
introducing a severity index. Am J Public Health 1997, 87:1944-1950.
26. Morens DM, Taubenberger JK, Fauci AS: Predominant role of bacterial
pneumonia as a cause of death in pandemic influenza: implications for
pandemic influenza preparedness. J Infect Dis 2008, 198:962-970.
27. World Health Organization: Transcript of statement by Margaret Chan,
Director General of the World Health Organization.[http://www.who.int/
mediacentre/influenzaAH1N1_presstranscript_20090611], pdf Date last
accessed: August 3, 2010. Date last updated: June 11, 2009.
28. World Health Organization. Pandemic (H1N1) 2009. [http://www.who.int/
csr/don/2009_08_04/en/index.html], Date last accessed: August 3, 2010.
Date last updated: July 31, 2009.
29. Jain S, Kamimoto L, Bramley AM, et al: Hospitalized patients with 2009
H1N1 influenza in the United States, April-June 2009. N Engl J Med 2009,
361:1935-1944.
30. Centers for Disease Control and Prevention: Intensive-care patients with
severe novel influenza A (H1N1) virus infection–Michigan, June 2009.
MMWR Morb Mortal Wkly Rep 2009, 58:749-752.

Page 6 of 6

31. Mangtani P, Cumberland P, Hodgson CR, Roberts JA, Cutts FT, Hall AJ: A
cohort study of the effectiveness of influenza vaccine in older people
performed using the United Kingdom General Practice Research
Database. J Infect Dis 2004, 190:1-10.
32. Uhnoo I, Linde A, Pauksens K, Lindberg A, Eriksson M, Norrby R: Treatment
and prevention of influenza: Swedish recommendations. Scand J Infect
Dis 2003, 35:3-11.
33. Influenza Bautista E, Chotpitayasunondh T, Gao Z, Harper SA, Shaw M,
Uyeki TM, Zaki SR, Hayden FG, Hui DS, Kettner JD, Kumar A, Lim M,
Shindo N, Penn C, Nicholson KG, Writing Committee of the WHO
Consultation on Clinical Aspects of Pandemic (H1N1) 2009: Clinical aspects
of pandemic 2009 influenza A (H1N1) virus infection. N Engl J Med 2010,
362(21):2039.
34. Kaiser Laurent, Wat Cynthia, Mills Tracy, Mahoney Paul, Ward Penelope,
Hayden Frederick: Impact of oseltamivir treatment on influenza-related
lower respiratory tract complications and hospitalizations. Arch Intern
Med 2003, 163:1667-1672.
35. Hak E, Verheij TJ, Grobbee DE, Nichol KL, Hoes AW: Confounding by
indication in nonexperimental evaluation of vaccine effectiveness: the
example of prevention of influenza complications. J Epidemiol Community
Health 2002, 56:951-955.
doi:10.1186/1756-0500-4-4
Cite this article as: Zarogoulidis et al.: Are there any differences in clinical
and laboratory findings on admission between H1N1 positive
and negative patients with flu-like symptoms? BMC Research Notes 2011 4:4.

Submit your next manuscript to BioMed Central
and take full advantage of:
• Convenient online submission
• Thorough peer review
• No space constraints or color figure charges
• Immediate publication on acceptance
• Inclusion in PubMed, CAS, Scopus and Google Scholar
• Research which is freely available for redistribution
Submit your manuscript at
www.biomedcentral.com/submit

