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Abstract


Influenza is a common viral infection during pregnancy associated with increased adverse maternal and perinatal outcomes. Pregnant women represent a unique population with increased risk for influenza morbidity and mortality. Annual immunization is an effective strategy for prevention of influenza. Despite the universal recommendations for influenza vaccination during pregnancy, 50% or less of pregnant U.S. women on average receive the seasonal vaccine annually. Prompt recognition and treatment of infection or postexposure prophylaxis with recommended antiviral medications may prevent complications in both mother and fetus. We review the epidemiology and management of influenza infection in pregnancy.






        
[bookmark: N10B6E]
Keywords

influenza - 
vaccination - 
pregnancy - 
prevention
      




 

[bookmark: ]

[bookmark: N10E74]
	
References


	
[bookmark: BR12M0210-1]1 Duff P, Sweet R, Edwards R. Maternal and fetal infections.  In:  Creasy and Resnik's Maternal-Fetal Medicine. 6th ed. Philadelphia, PA: Saunders Elsevier; 2009: 784-785 





Google Scholar





	
[bookmark: JR12M0210-2]2 Rasmussen SA, Jamieson DJ, Bresee JS. Pandemic influenza and pregnant women. Emerg Infect Dis 2008; 14: 95-100 





CrossrefPubMedGoogle Scholar





	
[bookmark: OR12M0210-3]3 Centers for Disease Control and Prevention (CDC). Key facts about seasonal influenza.  Available at:  http://www.cdc.gov/flu/keyfacts.htm.  Accessed October 2, 2009 





PubMedGoogle Scholar





	
[bookmark: JR12M0210-4]4 Neuzil KM, Reed GW, Mitchel EF, Simonsen L, Griffin MR. Impact of influenza on acute cardiopulmonary hospitalizations in pregnant women. Am J Epidemiol 1998; 148: 1094-1102 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR12M0210-5]5 Mahmud SM, Becker M, Keynan Y , et al.  Estimated cumulative incidence of pandemic (H1N1) influenza among pregnant women during the first wave of the 2009 pandemic. CMAJ 2010; 182: 1522-1524 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR12M0210-6]6 Dodds L, McNeil SA, Fell DB , et al.  Impact of influenza exposure on rates of hospital admissions and physician visits because of respiratory illness among pregnant women. CMAJ 2007; 176: 463-468 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR12M0210-7]7 Irving WL, James DK, Stephenson T , et al.  Influenza virus infection in the second and third trimesters of pregnancy: a clinical and seroepidemiological study. BJOG 2000; 107: 1282-1289 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR12M0210-8]8 Tuyishime JD, De Wals P, Moutquin JM, Frost E. Influenza-like illness during pregnancy: results from a study in the eastern townships, Province of Quebec. J Obstet Gynaecol Can 2003; 25: 1020-1025 





PubMedGoogle Scholar





	
[bookmark: JR12M0210-9]9 Fiore AE, Uyeki TM, Broder K , et al;  Centers for Disease Control and Prevention (CDC). Prevention and control of influenza with vaccines: recommendations of the Advisory Committee on Immunization Practices (ACIP), 2010. MMWR Recomm Rep 2010; 59 (RR-8) 1-62 ; erratum in: MMWR Recomm Rep 2010;59:1147, MMWR Recomm Rep 2010;59:993 





PubMedGoogle Scholar





	
[bookmark: JR12M0210-10]10 Monto AS, Ohmit SE, Petrie JG , et al.  Comparative efficacy of inactivated and live attenuated influenza vaccines. N Engl J Med 2009; 361: 1260-1267 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR12M0210-11]11 Harper SA, Bradley JS, Englund JA , et al;  Expert Panel of the Infectious Diseases Society of America. Seasonal influenza in adults and children—diagnosis, treatment, chemoprophylaxis, and institutional outbreak management: clinical practice guidelines of the Infectious Diseases Society of America. Clin Infect Dis 2009; 48: 1003-1032 





CrossrefPubMedGoogle Scholar





	
[bookmark: OR12M0210-12]12 Centers for Disease Control and Prevention. 2011–2012 Influenza antiviral medications: summary for clinicians.  Available at:  http://www.cdc.gov/flu/professionals/antivirals/summary-clinicians.htm . Accessed August 31, 2011 





PubMedGoogle Scholar





	
[bookmark: JR12M0210-13]13 Jamieson DJ, Honein MA, Rasmussen SA , et al;  Novel Influenza A (H1N1) Pregnancy Working Group. H1N1 2009 influenza virus infection during pregnancy in the USA. Lancet 2009; 374: 451-458 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR12M0210-14]14 Hardy JM, Azarowicz EN, Mannini A, Medearis Jr DN, Cooke RE. The effect of Asian influenza on the outcome of pregnancy, Baltimore, 1957–1958. Am J Public Health Nations Health 1961; 51: 1182-1188 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR12M0210-15]15 Harris PN, Dixit R, Francis F , et al.  Pandemic influenza H1N1 2009 in north Queensland—risk factors for admission in a region with a large indigenous population. Commun Dis Intell 2010; 34: 102-109 





PubMedGoogle Scholar





	
[bookmark: JR12M0210-16]16 ANZIC Influenza Investigators and Australasian Maternity Outcomes Surveillance System. Critical illness due to 2009 A/H1N1 influenza in pregnant and postpartum women: population based cohort study. BMJ 2010; 340: c1279 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR12M0210-17]17 Creanga AA, Johnson TF, Graitcer SB , et al.  Severity of 2009 pandemic influenza A (H1N1) virus infection in pregnant women. Obstet Gynecol 2010; 115: 717-726 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR12M0210-18]18 Lim ML, Chong CY, Tee WS, Lim WY, Chee JJ. Influenza A/H1N1 (2009) infection in pregnancy—an Asian perspective. BJOG 2010; 117: 551-556 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR12M0210-19]19 Jain S, Kamimoto L, Bramley AM , et al;  2009 Pandemic Influenza A (H1N1) Virus Hospitalizations Investigation Team. Hospitalized patients with 2009 H1N1 influenza in the United States, April–June 2009. N Engl J Med 2009; 361: 1935-1944 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR12M0210-20]20 Satpathy HK, Lindsay M, Kawwass JF. Novel H1N1 virus infection and pregnancy. Postgrad Med 2009; 121: 106-112 





PubMedGoogle Scholar





	
[bookmark: JR12M0210-21]21 Acs N, Bánhidy F, Puhó E, Czeizel AE. Pregnancy complications and delivery outcomes of pregnant women with influenza. J Matern Fetal Neonatal Med 2006; 19: 135-140 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR12M0210-22]22 Yates L, Pierce M, Stephens S , et al.  Influenza A/H1N1v in pregnancy: an investigation of the characteristics and management of affected women and the relationship to pregnancy outcomes for mother and infant. Health Technol Assess 2010; 14: 109-182 





PubMedGoogle Scholar





	
[bookmark: JR12M0210-23]23 Acs N, Bánhidy F, Puhó E, Czeizel AE. Maternal influenza during pregnancy and risk of congenital abnormalities in offspring. Birth Defects Res A Clin Mol Teratol 2005; 73: 989-996 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR12M0210-24]24 Moretti ME, Bar-Oz B, Fried S, Koren G. Maternal hyperthermia and the risk for neural tube defects in offspring: systematic review and meta-analysis. Epidemiology 2005; 16: 216-219 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR12M0210-25]25 Stanwell-Smith R, Parker AM, Chakraverty P, Soltanpoor N, Simpson CN. Possible association of influenza A with fetal loss: investigation of a cluster of spontaneous abortions and stillbirths. Commun Dis Rep CDR Rev 1994; 4: R28-R32 





PubMedGoogle Scholar





	
[bookmark: JR12M0210-26]26 Mendez-Figueroa H, Raker C, Anderson BL. Neonatal characteristics and outcomes of pregnancies complicated by influenza infection during the 2009 pandemic. Am J Obstet Gynecol 2011; 204 (6) (Suppl. 01) S58-S63 





PubMedGoogle Scholar





	
[bookmark: BR12M0210-27]27 Centers for Disease Control and Prevention (CDC). Updated Interim Recommendations for Obstetric Health Care Providers Related to Use of Antiviral Medications in the Treatment and Prevention of Influenza for the 2009–2010 Season. Centers for Disease Control and Prevention (CDC); 2009 





Google Scholar





	
[bookmark: OR12M0210-28]28 Centers for Disease Control and Prevention. Overview of influenza surveillance in the United States.  Available at:  http://www.cdc.gov/flu/weekly/overview.htm . Accessed October 7, 2011 





PubMedGoogle Scholar





	
[bookmark: OR12M0210-29]29 Centers for Disease Control and Prevention (CDC). Interim guidance for the detection of novel influenza A virus using rapid influenza diagnostic tests.  Available at:  http://www.cdc.gov/h1n1flu/guidance/rapid_testing.htm . Accessed August 10, 2009 





PubMedGoogle Scholar





	
[bookmark: OR12M0210-30]30 Centers for Disease Control and Prevention. Prevention strategies for seasonal influenza in healthcare settings. Guidelines and recommendations.  Available at:  http://www.cdc.gov/flu/professionals/infectioncontrol/healthcaresettings.htm#fundamental . Accessed September 20, 2010 





PubMedGoogle Scholar





	
[bookmark: JR12M0210-31]31 Tanaka T, Nakajima K, Murashima A, Garcia-Bournissen F, Koren G, Ito S. Safety of neuraminidase inhibitors against novel influenza A (H1N1) in pregnant and breastfeeding women. CMAJ 2009; 181: 55-58 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR12M0210-32]32 Varner MW, Rice MM, Anderson B , et al;  Eunice Kennedy Shriver National Institute of Child Health and Human Development (NICHD) Maternal-Fetal Medicine Units Network (MFMU). Influenza-like illness in hospitalized pregnant and postpartum women during the 2009–2010 H1N1 pandemic. Obstet Gynecol 2011; 118: 593-600 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR12M0210-33]33 Rasmussen SA, Kissin DM, Yeung LF , et al;  Pandemic Influenza and Pregnancy Working Group. Preparing for influenza after 2009 H1N1: special considerations for pregnant women and newborns. Am J Obstet Gynecol 2011; 204 (6) (Suppl. 01) S13-S20 





PubMedGoogle Scholar





	
[bookmark: JR12M0210-34]34 Greer LG, Sheffield JS, Rogers VL, Roberts SW, McIntire DD, Wendel Jr GD. Maternal and neonatal outcomes after antepartum treatment of influenza with antiviral medications. Obstet Gynecol 2010; 115: 711-716 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR12M0210-35]35 Nicholson KG, Aoki FY, Osterhaus AD , et al;  Neuraminidase Inhibitor Flu Treatment Investigator Group. Efficacy and safety of oseltamivir in treatment of acute influenza: a randomised controlled trial. Lancet 2000; 355: 1845-1850 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR12M0210-36]36 American College of Obstetricians and Gynecologists Committee on Obstetric Practice. ACOG Committee Opinion No. 468: Influenza vaccination during pregnancy. Obstet Gynecol 2010; 116: 1006-1007 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR12M0210-37]37 Centers for Disease Control and Prevention (CDC). Influenza vaccination coverage among pregnant women—29 States and New York City, 2009–10 season. MMWR Morb Mortal Wkly Rep 2012; 61: 113-118 





PubMedGoogle Scholar





	
[bookmark: JR12M0210-38]38 Centers for Disease Control and Prevention (CDC). Influenza vaccination coverage among pregnant women—United States, 2010–11 influenza season. MMWR Morb Mortal Wkly Rep 2011; 60: 1078-1082 





PubMedGoogle Scholar





	
[bookmark: JR12M0210-39]39 Centers for Disease Control and Prevention (CDC). Receipt of influenza vaccine during pregnancy among women with live births—Georgia and Rhode Island, 2004–2007. MMWR Morb Mortal Wkly Rep 2009; 58: 972-975 





PubMedGoogle Scholar





	
[bookmark: JR12M0210-40]40 Centers for Disease Control and Prevention (CDC). Interim results: state-specific seasonal influenza vaccination coverage—United States, August 2009–January 2010. MMWR Morb Mortal Wkly Rep 2010; 59: 477-484 





PubMedGoogle Scholar





	
[bookmark: JR12M0210-41]41 Centers for Disease Control and Prevention (CDC). Interim results: state-specific influenza A (H1N1) 2009 monovalent vaccination coverage—United States, October 2009–January 2010. MMWR Morb Mortal Wkly Rep 2010; 59: 363-368 





PubMedGoogle Scholar





	
[bookmark: JR12M0210-42]42 Harris KM, Maurer J, Kellermann AL. Influenza vaccine—safe, effective, and mistrusted. N Engl J Med 2010; 363: 2183-2185 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR12M0210-43]43 Zaman K, Roy E, Arifeen SE , et al.  Effectiveness of maternal influenza immunization in mothers and infants. N Engl J Med 2008; 359: 1555-1564 





CrossrefPubMedGoogle Scholar










 









    
  

  
    
      
        


      

    

    
      
        
        


      

    

  


  

  
  
    
      
      
    
    
      
        
        
      

    
  




  
  
    
      
      
    
    
      
        
        
      

    
  



  







    
    


















  






      

      

  
    Top of Page
  

  
    
      ©  Georg Thieme Verlag KG | 
      
      
        Imprint |
        Privacy policy statement |
      
      Smartphone Version
      

      
        Your Current IP Address: 44.203.91.249
      

    

    

  




      


  
    
  
  
  
    
    
      
        
        
        
        
      
      
      
      
    
  
  




    

    






    

    
      
        
      
    

    
    


    
      
      
      
    

  