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Abstract

Type A h1n1 influenza got its start in 2009 during a pandemic that swept across many

countries and contributed to massive mortality. It was characterised by its prevalence among

young adults and children.

It was associated with fairly common symptoms such as cough, fever and muscle aches, yet it

spread rapidly and caused many complications, mainly involving the respiratory system, but

also the nervous, circulatory and urinary systems. They often led to long hospital stays and

differed in their course and clinical picture from the same diseases of other aetiologies.

The aim of this paper is to present the most common complications and demonstrate these

differences.
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Introduction

One of the largest pandemics prior to the SARS-COV2 pandemic was the H1N1 influenza A

virus. (1) On 11 June 2009, a swine flu pandemic was declared, starting an outbreak of

respiratory illness in Mexico. (2) It spread from person to person to over 214 countries and

communities in one year. (3) The first similar pandemic occurred as early as 1918. initiating

seasonal epidemics of varying severity. (4) This was influenced by the high genomic

variability of the virus making it difficult to control its spread and to create usefull vaccine.(4)

The virus, belonging to the Orthomyxoviridae family, is characterized by its capacity for

genetic reassortment, antigenic drift, and shift, which complicates epidemiological control.(5)

Epidemiological studies highlighted the distinct clinical presentations and demographic

vulnerabilities associated with H1N1 infections, showing differential impacts across age

groups and comorbid conditions.(6)

In severe cases of the 2009 H1N1 pandemic, the clinical presentation differed significantly

from that observed during seasonal flu epidemics, with a notable number of those affected

being previously healthy young individuals.(7) The high incidence mostly affects children and

young adults. (2) Critical illness has been uncommon in patients over 60 years old, and

hospitalized individuals often do not have underlying chronic conditions. As of now, there

have been 300,000 confirmed cases and 3,917 deaths, resulting in a case fatality rate of 1.3%.

(8)Most of the patients were treated with oseltamivir: the recommended schedule was 75 mg

twice a day for five days, but the majority of them received higer dose for a longer

period. (9,10) While seasonal influenza generally exhibits a consistent pattern of clinical

manifestations, the H1N1 strain is linked to a broader spectrum of complications, with many

of these diverging significantly from those associated with other influenza virus subtypes.

Complications of Influenza A H1N1

Initial reports of pH1N1 cases in the United States suggested that most patients experienced

mild symptoms. Among those with more severe illness, the primary complications were

respiratory failure, resembling ARDS, and a prolonged recovery period. (8) Common

symptoms include cough, fever, sore throat, muscle pain and headache. Its course is usually

mild, although it can take more aggressive forms, leading to severe complications. (2)

Complications mostly involve the respiratory system, e.g. pneumonia, severe respiratory

distress syndrome, pleural empyema, hemoptysis, pneumothorax. They also affect the

circulatory system, e.g. possible myocardial infarction, arrhythymia, hypertension, sepsis or

neurological complications. (11) Influenza's indirect effects on underlying heart conditions,

such as congestive heart failure and ischemic heart disease, seem to have a greater influence
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on cardiac-related health issues. Strong observational evidence highlights the association

between influenza infection and a higher risk of acute myocardial infarction and death. (8)

Neurological complications include seizures and encephalopathy, which are significantly

more common in children. (11) In comparison to seasonal influenza, a slightly smaller amount

of patients in the pH1N1 group experienced complications; however, a greater percentage

needed either invasive or non-invasive ventilatory assistance. Nelson et al. observed that

while pneumonia and acute airway conditions were the predominant complications in both

cohorts, extrapulmonary complications (neurologic, gastrointestinal, and renal issues) were

notably more prevalent among patients with pH1N1 influenza. Additionally, lymphopenia and

increased transaminase levels were more commonly recorded in individuals infected with

pH1N1.(12)

Purpose

In this paper, we would like to present the review of literature on differences in the clinical

course of its most common complications in relation to the same conditions with other

aetiologies.

ARDS

ARDS is a type of respiratory failure characterised by inflammation and pulmonary

edema.(13) It presents with bilateral pulmonary parenchymal infiltrates visible on X-rays and

a PaO2 /FiO2<200 ratio resulting from causes other than acute left ventricular

dysfunction.(14)The causes of the syndrome can be a variety of diseases including infectious

pneumonia, absorption of gastric contents, severe trauma, fat embolism, drugs, superficial

skin burns, massive blood transfusions and mainly sepsis. (14) In the case of ARDS

associated with Infuenza H1N1 virus infection, there is a very severe course, refractory to

treatment. (14) Acute respiratory distress syndrome (ARDS) caused by influenza A (H1N1)

infection can cause critical hypoxaemia, requiring high ventilator settings, use of

unconventional modes and, in some cases, extracorporeal blood oxygenation. (15) Compared

to COVID-19-induced ARDS, patients with ARDS from influenza A infection have more

pronounced indicators of inflammation and oxidative stress. COVID-19 instead causes a

significant deficit in energy supply, which induces additional energy production pathways.

Covid-19-induced ARDS relative to IAP results in different regulation of amino acid

metabolism, lipid metabolism, glycolysis and anaplerotic metabolism. (13) In a retrospective

study by the Department of Anesthesiology and Intensive CareMedicine, Charité-

Universitätsmedizin Berlin, it was shown that gas exchange was more severely impaired over
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time in patients with H1N1-ARDS compared with ARDS of other origins. ECMO was needed

more often in these patients and hospitalisation was significantly prolonged, which did not

affect the differences in mortality. (14) Ventilation for more than 7 days is typically

considered an exclusion criterion for ECMO treatment, although this criterion can vary across

different studies. Some research suggests that younger patients may tolerate longer ventilation

times, even beyond 9 days, and still benefit from ECMO treatment. It is well established that

both the duration of high pressure/high FiO2 ventilation and the patient's age are key factors

contributing to ventilator-induced lung injury. Since patients with influenza A (H1N1)-related

ARDS tend to be younger, they may be more capable of withstanding extended ventilation

periods without a higher risk of mortality. (16) ARDS caused by H1N1 influenza can cause

very severe hypoxaemia. This is likely to be due to a virulent viral infection inducing an

abnormal immune response that leads to extensive lung damage. This is indicated by

increased numbers of CD8+ T lymphocytes and granzymes in the lung tissue. (15) A 2012

prospective observational study found that one year after ICU discharge, survivors of ARDS

caused by A(H1N1)-related pneumonia experienced only mild disabilities. Most had no

noticeable weakness based on MRC testing, had returned to work, and some were regularly

engaging in sports. While pulmonary function was nearly normal, many patients showed

reduced diffusion capacity across the blood-gas barrier and had limitations in physical

exertion.(17)

Pneumonia

Pneumonia is a serious infectious disease that often leads to prolonged hospitalisation and

even death. (14) Many microorganisms can cause pneumonia, but the growing importance of

viruses as a cause of pneumonia in children is now receiving increasing attention. The

emergence of Severe Acute Respiratory Syndrome (SARS), Avian Influenza A (H5N1) and

Pandemic Influenza A (H1N1) virus in 2009 has again highlighted the role of viruses as a

cause of severe pneumonia. (15) During pandemic (H1N1) 2009, the incidence of pneumonia

in hospitalised patients ranged from 23% to 66%, which was the most common

complication.(18) It is the most common complication of influenza A(H1N1) and occurs most

often as primary viral pneumonia or secondary bacterial pneumonia. Patients with secondary

bacterial pneumonia compared to primary viral pneumonia were proven to have more

frequent chronic liver disease, purulent sputum, tachycardia, exudative pleuritis and CRP

above 80 mg/L. In contrast, bilateral interstitial chest infiltrates on X-rays were more common

in viral. (2) In comparison to pneumonia of other origin than influenza A(h1n1) virus, these

patients were younger. Furthermore, the analysis by Chang et.al showed that the presence of
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conditions predisposing to influenza complications were common in both groups, but more so

in patients with inflammation of other origin than influenza A(H1N1) virus.(14) Studies have

indicated that patients infected with influenza A (H1N1)pdm09 often present with both

hypocalcemia and hypochloremia. While hypocalcemia can be associated with alkalosis, this

association was not observed in these patients, as their blood pH did not differ significantly

from that of patients with non-(H1N1)pdm09 pneumonia. This suggests that the mechanisms

underlying electrolyte imbalances in influenza A (H1N1)pdm09 infections may differ from

those typically seen in conditions associated with respiratory alkalosis. Influenza A

(H1N1)pdm09 has been associated with rhabdomyolysis, which can lead to hypocalcemia due

to the release of intracellular calcium from damaged muscle tissue. This suggests that

electrolyte imbalances in these patients may result from multiple factors. Awareness of this

complication is important in managing severe influenza cases. Hypochloremia on the other

hand is often associated with acidosis and can be a consequence of hypoventilation; however,

in patients infected with influenza A (H1N1)pdm09, the expected pattern of hypoventilation

was not observed. When compared to patients with non-H1N1pdm09 pneumonia, those with

influenza A (H1N1)pdm09 did not demonstrate signs of hypoventilation. This suggests that

the alterations in chloride levels in these patients may occur through mechanisms other than

respiratory failure or hypoventilation, indicating a potentially unique pathophysiological

response to the infection.

Further investigation into the underlying causes of these electrolyte imbalances in the context

of H1N1 pneumonia may be warranted.(19)

A frequent association with obesity in patients with 2009 A(H1N1) influenza infection was

also indicated. Furthermore, more non-specific symptoms have been noted in these patients,

such as headache , myalgia and fatigue.(14)In H1N1 infection especially with pneumonia, the

use of antiviral drugs even 48h after the onset of infection is recommended to reduce

complications. (15) Evidence derived from health care claims indicates that the clinical

advantages of oseltamivir may go beyond alleviating the severity and duration of influenza

symptoms to also lowering the risk of pneumonia.(10) Treatment with Oseltamivir lowers the

incidence of lower respiratory tract complications, decreases antibiotic prescriptions, and

reduces hospitalization rates in both healthy adults and those considered at-risk. (9) Studies

have shown that the initial CRP in these patients was significantly lower than in

inflammations of other origins. (14) Moreover mortality was twice as high in pandemic

patients as in those infected with seasonal influenza(12% to 5%).This difference was

nevertheless not statistically significant(p=0.238) (20) The characteristic lesion on chest X-
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ray as well as on CT is the bilateral matted glass image and consolidations seen in the vesicles.

On X-ray, these lesions are seen at the base of the lungs and in the central part, whereas on

CT they are peripheral and peribronchiolar with areaic spillage. CT relative to X-ray is more

effective in diagnosing uncertain cases.(30)(21)(22) Several studies have evaluated the use of

corticosteroids as an adjunctive treatment for in-hospital patients with community-acquired

pneumonia. However, many of these had quite a few deficiencies and did not directly address

ah1n1 influenza pneumonia. The study by Emili Diaz et al. on the other hand, was limited to

patients with primary viral pneumonia and did not find potential benefits from their use.(23)

Acute renal failure

During the 2009 pandemic, the majority of A/H1N1 virus complications were respiratory, but

we must not forget the severe complication of acute kidney failure. In cases diagnosed in

Mexico, the incidence of AKI oscillated around 30%. Similarly, in the Austin hospital, out of

13 cases, eight developed AKI. Among patients with AKI, in-hospital mortality was around

25% (24) and renal replacement therapy was needed in 1 in 3 cases. AKI associated with

H1N1 2009 influenza is also associated with higher CK levels. Based on histopathological

findings of myoglobin deposits in tubules in some patients, AKI is due to rhabdomyolysis.

(25)

H1N1-induced AKI has a multifactorial origin-acute renal tubular necrosis due to hypoxaemia

resulting from acute lung injury, hypoperfusion, renal vasoconstriction and rhabdomyolysis in

the setting of a severe systemic inflammatory response syndrome with a cytokine cascade.

(26) Patients with A/H1N1 virus and ARDS who developed AKI showed higher levels of

circulating C-peptide, insulin, procalcitonin, serum amyloid A and leptin than patients without

AKI. After adjusting for confounding variables, we found that elevated circulating C-peptide

levels and BMI > 30 kg/m2 were significantly associated with a higher risk of developing

AKI in patients with ARDS. (27) Most patients who faced renal failure requiring dialysis

recovered, with 10 out of 11 patients (89%) returning to health. This outcome is not

unexpected considering their youth and various comorbidities. Numerous large observational

studies have indicated a heightened risk of chronic renal failure, end-stage renal disease, and

mortality among individuals who experience acute kidney injury (AKI) that necessitates

temporary dialysis.(28) A case series from the Austin Hospital, along with findings from other

institutions, largely agree that a considerable percentage of adults with 2009 H1N1 who were

admitted to the ICU experienced acute kidney injury (AKI) and faced a high rate of mortality

during their hospital stay. Renal replacement therapy (RRT) was deemed necessary for about
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one-third of these patients.(29) The study by Regina et al. highlighted that AKI was one of the

more severe complications of H1N1-related illness. This was evidenced by higher APACHE

II scores and greater functional impairments, including pulmonary and hepatic dysfunction,

observed in patients with AKI. Additionally, the combination of H1N1 infection and AKI was

strongly linked to hemodynamic instability during ICU stays, with 79% of these patients

requiring vasopressor support.(30)

Sepsis

Sepsis is defined as a potentially life-threatening condition that involves organ dysfunction

resulting from an inappropriate immune response to an infection. The primary causes of

sepsis include infections from bacteria, fungi, and viruses.

The dysregulated host response seen in sepsis is intricate, involving both factors related to the

pathogens and inflammatory responses mediated by immune cells. These immune reactions

can lead to detrimental effects, particularly in the early or advanced stages of the

condition.(31) While all influenza viruses are capable of infecting the respiratory epithelium,

ranging from the upper airways to the alveoli, different strains exhibit varying patterns of

infection. Seasonal H3N2, H1N1, and typical influenza A viruses primarily cause

inflammation and epithelial necrosis in the large airways, including the trachea, bronchi, and

bronchioles. In contrast, more virulent strains such as the 1918 H1N1, the pandemic 2009

H1N1, H5N1, and certain influenza A viruses tend to affect not only the large airways but

also involve the alveoli more frequently, leading to more severe respiratory

complications.(32)Viral infections like the influenza virus can also disrupt the innate immune

system, resulting in an overproduction of cytokines and potentially harmful effects. An

abnormal immune response to influenza can cause damage to the endothelium through

changes in the cellular cytoskeleton, loss of intercellular junction integrity, and cell death.

This dysregulation can affect coagulation processes, leading to changes in microvascular

permeability, tissue swelling, and shock. (32) Influenza A (H1N1) is associated with a

"cytokine storm," a pathogenic mechanism where the virus triggers an excessive immune

response. The study from Eric et al. supports the notion that blood cytokine levels were

generally higher in patients with influenza A (H1N1)pdm09 compared to those with non-

(H1N1)pdm09 pneumonia, particularly for IL-8, IL-10, and IL-17.(33)

Conclusion

Complications of the A/H1N1 influenza virus pose a high risk to patients infected with it.

They often require admission to an intensive care unit or ECMO. They are also often
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associated with atypical symptoms not found in the same conditions of other aetiologies. They

are also characterised by different imaging and histo-pathological findings. In addition, they

often have a much more severe course and a higher risk of fatal outcome.

Disclosure

Authors contribution:

Conceptualisation: Kacper Lee [KL], Jagoda Niewiadomska [JN], Robert Kochan [RK]

Methodology: Kacper Lee [KL], Alicja Paluch [AP], Aleksandra Niekra [AN]

Formal analysis:Jakub Skrzypek [JS], Borys Bondos [BB], Alicja Paluch [AP], Ewelina

Wieczorek [EW]

Investigation: Aleksandra Stępień [AS], Jakub Skrzypek [JS], Łukasz Fussek [ŁF], Kacper

Lee [KL]

Writing - Rough Preparation: Kacper Lee [KL]

, Łukasz Fussek [ŁF], Ewelina Wieczorek [EW]

Writing - Review and Editing: Borys Bondos [BB], Robert Kochan [RK],Visualisation:

Jagoda Niewiadomska [JN], Jakub Skrzypek [JS], Aleksandra Niekra [AN]

All authors have read and agreed with the published version of the manuscript.

Conflicts of Interest: The authors declare no conflicts of interest.

Funding Statement: No external funding was received to perform this review.

Board Statement: Not applicable – this review included an analysis of the available literature

Statement of Informed Consent: Not applicable.

Podczas przygotowywania tej pracy autorzy wykorzystali https://deepai.org/chat w celu do

poprawy języka i czytelności, formatowania tekstu . Po użyciu tego narzędzia/usługi autorzy

przejrzeli i zredagowali treść według potrzeb oraz przyjmują pełną odpowiedzialność za

zawartość merytoryczną publikacji.



11

References

1. Okur M, Erbey F, Yazicioglu O, Celik A, Tukenmez B, Sunnetcioglu M, et al. H1N1
influenza A virus Related Pneumonia and Respiratory Failure. Indian Journal of
Virology. 2013 Jun 13;24(1):85–9.

2. Viasus D, Oteo Revuelta JA, Martínez-Montauti J, Carratalà J. Influenza
A(H1N1)pdm09-related pneumonia and other complications. Enferm Infecc Microbiol
Clin. 2012 Oct;30:43–8.

3. Nelson MI, Viboud C, Simonsen L, Bennett RT, Griesemer SB, St. George K, et al.
Multiple Reassortment Events in the Evolutionary History of H1N1 Influenza A Virus
Since 1918. PLoS Pathog. 2008 Feb 29;4(2):e1000012.

4. Girard MP, Tam JS, Assossou OM, Kieny MP. The 2009 A (H1N1) influenza virus
pandemic: A review. Vaccine. 2010 Jul;28(31):4895–902.

5. Morens DM, Taubenberger JK, Fauci AS. Reply to Kilbourne. J Infect Dis. 2009 Mar
15;199(6):913–4.

6. Orr D. Two views of our planet’s future. Nature. 2010 Apr 1;464(7293):1273–4.
7. Patel M, Dennis A, Flutter C, Khan Z. Pandemic (H1N1) 2009 influenza. Br J Anaesth.

2010 Feb;104(2):128–42.
8. Rothberg MB, Haessler SD. Complications of seasonal and pandemic influenza. Crit

Care Med. 2010 Apr;38:e91–7.
9. Kaiser L, Wat C, Mills T, Mahoney P, Ward P, Hayden F. Impact of Oseltamivir

Treatment on Influenza-Related Lower Respiratory Tract Complications and
Hospitalizations. Arch Intern Med. 2003 Jul 28;163(14):1667.

10. Nordstrom BL, Sung I, Suter P, Szneke P. Risk of pneumonia and other complications
of influenza-like illness in patients treated with oseltamivir. Curr Med Res Opin. 2005
May 18;21(5):761–8.

11. Reed C, Chaves SS, Perez A, D’Mello T, Daily Kirley P, Aragon D, et al.
Complications Among Adults Hospitalized With Influenza: A Comparison of Seasonal
Influenza and the 2009 H1N1 Pandemic. Clinical Infectious Diseases. 2014 Jul
15;59(2):166–74.

12. Lee N, Chan PKS, Lui GCY, Wong BCK, Sin WWY, Choi KW, et al. Complications
and Outcomes of Pandemic 2009 Influenza A (H1N1) Virus Infection in Hospitalized
Adults: How Do They Differ From Those in Seasonal Influenza? Journal of Infectious
Diseases. 2011 Jun 15;203(12):1739–47.

13. Lorente JA, Nin N, Villa P, Vasco D, Miguel-Coello AB, Rodriguez I, et al.
Metabolomic diferences between COVID-19 and H1N1 influenza induced ARDS. Crit
Care. 2021 Nov 15;25(1):390.

14. Agnieszka Witczak1 APEKDMBMCMNJKAMAPGCWKJMKT. Acute respiratory
distress syndrome (ARDS) complicating influenza A/H1N1v infection – a clinical
approach. 2013.

15. Homsi S, Milojkovic N, Homsi Y. Clinical Pathological Characteristics and
Management of Acute Respiratory Distress Syndrome Resulting from Influenza A
(H1N1) Virus. South Med J. 2010 Aug;103(8):786–92.

16. Hou X, Guo L, Zhan Q, Jia X, Mi Y, Li B, et al. Extracorporeal Membrane
Oxygenation for Critically Ill Patients With 2009 Influenza A (H1N1)‐Related Acute
Respiratory Distress Syndrome: Preliminary Experience From a Single Center. Artif
Organs. 2012 Sep 2;36(9):780–6.

17. Luyt CE, Combes A, Becquemin MH, Beigelman-Aubry C, Hatem S, Brun AL, et al.
Long-term Outcomes of Pandemic 2009 Influenza A(H1N1)-Associated Severe ARDS.
Chest. 2012 Sep;142(3):583–92.



12

18. Töpfer L, Menk M, Weber-Carstens S, Spies C, Wernecke KD, Uhrig A, et al.
Influenza A (H1N1) vs non-H1N1 ARDS: Analysis of clinical course. J Crit Care.
2014 Jun;29(3):340–6.

19. Rendón-Ramirez EJ, Ortiz-Stern A, Martinez-Mejia C, Salinas-Carmona MC, Rendon
A, Mata-Tijerina VL, et al. TGF-β Blood Levels Distinguish Between Influenza A
(H1N1)pdm09 Virus Sepsis and Sepsis due to Other Forms of Community-Acquired
Pneumonia. Viral Immunol. 2015 Jun;28(5):248–54.

20. Riquelme R, Torres A, Rioseco ML, Ewig S, Cillóniz C, Riquelme M, et al. Influenza
pneumonia: a comparison between seasonal influenza virus and the H1N1 pandemic.
European Respiratory Journal. 2011 Jul;38(1):106–11.

21. Yang S gui, Cao B, Liang L rong, Li X li, Xiao Y hong, Cao Z xin, et al. Antiviral
Therapy and Outcomes of Patients with Pneumonia Caused by Influenza A Pandemic
(H1N1) Virus. PLoS One. 2012 Jan 20;7(1):e29652.

22. Abdelsalam M, Diab HS, Ragab Y. Radiological findings in patients with H1N1
influenza pneumonia. Egyptian Journal of Chest Diseases and Tuberculosis. 2016
Jan;65(1):135–42.

23. Diaz E, Martin-Loeches I, Canadell L, Vidaur L, Suarez D, Socias L, et al.
Corticosteroid therapy in patients with primary viral pneumonia due to pandemic
(H1N1) 2009 influenza. Journal of Infection. 2012 Mar;64(3):311–8.

24. Bellomo R, Pettilä V, Webb SAR, Bailey M, Howe B, Seppelt IM. Acute Kidney
Injury and 2009 H1N1 Influenza-Related Critical Illness. In 2010. p. 310–4.

25. Polderman KH. Acute Renal Failure and Rhabdomyolysis. Int J Artif Organs. 2004
Dec 1;27(12):1030–3.

26. Sood MM, Rigatto C, Zarychanski R, Komenda P, Sood AR, Bueti J, et al. Acute
Kidney Injury in Critically Ill Patients Infected With 2009 Pandemic Influenza
A(H1N1): Report From a Canadian Province. American Journal of Kidney Diseases.
2010 May;55(5):848–55.

27. Cruz-Lagunas A, Jiménez-Alvarez L, Ramírez G, Mendoza-Milla C, García-Sancho
MaC, Avila-Moreno F, et al. Obesity and pro-inflammatory mediators are associated
with acute kidney injury in patients with A/H1N1 influenza and acute respiratory
distress syndrome. Exp Mol Pathol. 2014 Dec;97(3):453–7.

28. Sood MM, Rigatto C, Zarychanski R, Komenda P, Sood AR, Bueti J, et al. Acute
Kidney Injury in Critically Ill Patients Infected With 2009 Pandemic Influenza
A(H1N1): Report From a Canadian Province. American Journal of Kidney Diseases.
2010 May;55(5):848–55.

29. Bellomo R, Pettilä V, Webb SAR, Bailey M, Howe B, Seppelt IM. Acute Kidney
Injury and 2009 H1N1 Influenza-Related Critical Illness. In 2010. p. 310–4.

30. Abdulkader RCRM, Ho YL, de Sousa Santos S, Caires R, Arantes MF, Andrade L.
Characteristics of Acute Kidney Injury in Patients Infected with the 2009 Influenza A
(H1N1) Virus. Clinical Journal of the American Society of Nephrology. 2010
Nov;5(11):1916–21.

31. Grondman I, Pirvu A, Riza A, Ioana M, Netea MG. Biomarkers of inflammation and
the etiology of sepsis. Biochem Soc Trans. 2020 Feb 28;48(1):1–14.

32. Florescu DF, Kalil AC. The complex link between influenza and severe sepsis.
Virulence. 2014 Jan 19;5(1):137–42.

33. Rendón-Ramirez EJ, Ortiz-Stern A, Martinez-Mejia C, Salinas-Carmona MC, Rendon
A, Mata-Tijerina VL, et al. TGF-β Blood Levels Distinguish Between Influenza A
(H1N1)pdm09 Virus Sepsis and Sepsis due to Other Forms of Community-Acquired
Pneumonia. Viral Immunol. 2015 Jun;28(5):248–54.



13


