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__rl DEGLI Impact of Influenza on Acute Cardiopulmonary Hospitalizations in 'MAGN"& ) o
% DDl PA pregnant Women asedaliero-Universitaria di Parma

Kathleen Maletic Neuzil,'* George W. Reed,? Edward F. Mitchel,? Lone Simonsen,* and Marie R. Griffin'?

TABLE 2. Odds ratio* for any cardiopulmonary event
occurring during influenza season among women aged 1544
years enrolled in the Tennessee Medicaid program, by
pregnancy status, 1974-1993

Prevalencea (%)
F'Eﬁ“ Cases Confrols ORt 85% Cit
(n=4,369) (n=21845)
Postpartum 4.4 7.7 1.0%
Nonpregnant 86.6 85.3 1.11 0.94-1.32

TR . - E_ & o E_ o

. Women in the second and third trimesters had excess hospital admission rates
of 632 and 10 48 per 10 000 woman-months, respectively.

. Women in the fi rst trimester and women in the postpartum period had excess
hospital admission rates of only 3 06 and 1 16 per 10 000

. The excess hospital admission rate attributable to influenza in healthy women in
the last trimester was equivalent to that seen in non-pregnant women with
chronic medical conditions.

g VRIS
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illness among pregnant women

Linda Dodds, Shelly A. McNeil, Deshayne B. Fell, Victoria M. Allen, Ann Coombs, Jeffrey Scott,
Noni MacDonald

Excess hospital admission rates attributable to influenza in a 1990-2002
134 188 pregnant women from Nova Scotia.

Table 2: Hospital admissions because of respiratory illness during the influenza season in the year before pregnancy and during
pregnancy, by presence of comorbidities

Women with no comorbidity Women with = 1 comorbidity
MNo. of admissions Mo. of admissions
during influenza Rate per 10 000 Rate ratio during influenza  Rate per 10 000 Rate ratio
Period season woman-months (95% CI)* Season woman-months (95% CI)*
Year before pregnancy 49 1.4 1.0 13 5.7 1.0
Pregnancy
First trimester 12 1.4 1.7 (1.0-2.8) 17 2.9 (1.5-5.4)
Second trimester 30 3.0 2.1(1.3-3.3) 22 3.4 (1.9-6.0)
Third trimester 76 : 5.1 (3.6-7.3) 49 7.9 (5.0-12.5)
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Pregnant women with a comorbidities condition were
three times more likely to have a respiratory illness (OR
32[30-395]

Pregnant women with a history of asthma had the highest
rate of respiratory hospital admission at 597 per 10 000
(OR 10 63)

pregnant women with comorbidities should receive
influenza vaccination regardless of their stage of
pregnancy during the influenza season.

Since hospital admissions because of respiratory illness
were also increased among pregnant women without
comorbidities, all pregnant women are likely to benefit
from influenza vaccination.
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. Inthe 1918 H1IN1 influenza pandemic, half of all pregnant
patients had pneumonia and there was a 27% case
fatality rate among pregnant women.

.. Inthe H2N2 influenza pandemic in 1957-1958, one half
of women of reproductive age who died from pandemic
influenza were pregnant.

. Pregnant women were again overrepresented among
cases of illness and death in the 2009 global HIN1
influenza pandemic.



Tab. I.. Chronic diseases that increase the risk of contracting influenza, for which influenza vaccination is strongly recommended (mod. from
Ministero della Salute, 2016 [21D

Chronic diseases

Respiratory and pulmonary diseases (COPD, asthma, cystic fibrosis etc.)

Heart diseases (all congenital or acguired heart conditions)

Diabetes mellitus or any other metabolic diseases {including individuals with BM| > 30)
Chronic renal or adrenal gland fallure

Any type of cancer (3iso during radio- and chemaotherapy)

Hematological diseases or hemoglobinopathies

Congenital or acquired immunodeficiency (pharmacological, AIDS etc.)

Chronic inflammatory bowel disease and inadequate intestinal absorption syndrome
Chronic hepatic diseases

Neuromuscular diseases or any disease at risk for aspiration of respiratory secretions

. Malattie cardiovascolari croniche (ipertensione lieve esclusa)

. Malattie metaboliche croniche (in particolare il diabete)

+ Malattie croniche renali ed epatiche

. Deficienze immunitarie congenite e acquisite

. Malattie neurologiche o neuromuscolari croniche

. Qualsiasi altra condizione che comprometta la competenza immunitaria o
pregiudichi la funzione respiratoria, inclusa I’obesita grave o patologica

s E consideratala collocazione nell’ambito dei gruppi a rischio : gravide

ECDC Pandemic 2009 Risk Assessment.
DisponibileDisponibileininhttp://www.ecdc.europa.eu/en/Health_topics/novel_influenza_virus /200 9_Outbreak : virus/
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LE
OBSTETRICS Parma
— 2009 pandemic influenza A (H1N1) in pregnhancy:
a systematic review of the literature
Laura G. Mosby, BA; Sonja A. Rasmussen, MD, MS; Denise ]. Jamieson, MD, MPH
i B
TABLE 1
Relative risk of hospitalization, intensive care unit admlsslnn death, or
any severe outcome in pre n due to 2
Paper Risk of hospitalization @' of severe @
New South Wales Public =~  ——————— S ——— Rfe2i— —
Health Network'®
ANZIC® AR, 7.4° .
(;_i_ampbell et al'?? AR, 0.7 (0.4—1.27 | H Fi,11{l.'}3—41 ¥ RR, 0.7 (0.41.3)
Creanga et al™ F{H?E‘“ __________ RR, 4.3°
Hanslik et al®> __ OR 524069 OR, 1.4 (0.3-4.2)
Jamieson et al® RR, 4.3 (2.3-7. B} e
Kelly et al*™® AR, 5.2 (4.6-5.8)° RR.6.5(4.8-8.8" RR, 1.4 {0.4-4.5°
KDﬁgE[ﬁﬂhEl‘g et ﬂlzg Pt T TR I B O e s T 1Y
Oliveira et al®’ ESITI MATERNI
e s B0 Popolazione gravida in America 1%
Zarychanski et aloe OR, 3.64 (0 o
~ -6.3% ospedalizzazione

M.'-_’,‘ .E-J"-LEIC Iniluer'z:: Irwesrjgaturs B!'IIZI ﬁ.us:lmlazuan I'l.l'.a[aﬂmr Oumnmes Sunl&:llaryze E'fs 2m; af_'
* Compared o nonpregnant women of reproductive age: ¥ Compared §o general population; = This i = 5 9 % ICU

require only ouipatient treatment.
Maosky. 2000 HINY arnd pregnancy. Am [ Obstet Gynecol 200 1. - 5.7% decesso
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ANTIVIRALI

-5 studi riportano che il trattamento < 48h riduce il rischio di malattia severa
-non RCT

- tutti gli studi riconoscono un beneficio

- tutti gli studi concordano nell'importanza della tempestivita

COMORBILITA’
eAsma

*Diabete

*Obesita

MODALITA’ DEL PARTO

*PPT >30% (9.6%---15%)

*TC urgenti (58%)

Indicazioni al TC : ipossiemia materna, scompenso materno
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Ne kly v | 60/No. 35 September 9, 2011 rerEEAean

.. Based on data from seasonal influenza and the
2009 HIN1 pandemic, pregnant women are
more severely affected with influenza than the
general population.

.. During the 2009 H1N1 pandemic, early
treatment of pregnant women with antiviral
medications was associated with fewer
admissions to an intensive-care unit (ICU) and
fewer deaths.




Centers for Disease Control and Pre

MMWR
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oaves--- SERVIZIO SANITARIO REGIONALE
Morbidity and Mortality Weekly Report tianamaas EMILIA-ROMAGNA

September9,2011 ~ ‘t:ibea-.. Azienda Ospedaliero-Universitaria di Parma
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Ne kly VIbON 35

.. These data emphasize the importance of
influenza vaccination for pregnant women,
regardless of pregnancy trimester, and of
prompt, empiric treatment with appropriate
antiviral medications for pregnant women with
suspected or confirmed influenza

.. Infants were more likely to be preterm and of
lower birth weight than the general population,




Number of deliveries, gestational age, mode of delivery, and neonatal 'GIONALE
outcome in pregnancies affected by 2009 H1N1 influenza

Proportion of preterm Proportion of cesarean Fetal/neonatal iitaria di Parma
Paper No. of deliveries® deliveries deliveries survival

United States —

o 95f9Atleast2f‘31shllblrth1neonatal
death

Creangae’[a|13 22wh||e||| Wh|le|ll3f22 [2 mwume“ wmle |||11f22 2. neonataldeaths
22 after recovery with severe disease) After recovery: 7/22
After recovery: 3/22

o H—— B{5|ncasesv.r|thma'tema|
death)

Louie et al*® 35 25-28 wks: 3 0Of severe maternal illness:
=28 wks: 32 10/12
0f severe maternal illness:
1113

T Ty

Sistonetal” 169 302%

Australia.
ANZIC? 59 36% While ill: 14/22 4 stillbirths; 2 neonatal

Aftor rocnucmes RiM% raathe: 1 naetnonnatal

Pregnancy was associated with increased risk of hospital and intensive
care unit admission and of death.

Pregnant women who received delayed treatment with neuraminidase
inhibitors or who had additional risk factors were more likely to
develop severe disease.

Preterm and emergency cesarean deliveries were frequently reported.
These results reinforce the importance of early identification and
treatment of suspected influenza in this high-risk population

Mosty. 2009 HINT and prregrancy. Am [ Mhstet Gymnecol 200 1.

T
109/188




I ORIGINAL CONTRIBUTION

REGIONALE

ersitaria di Parma

Pandemic 2009 Influenza A(H1N1) Virus lliness
Among Pregnant Women in the United States

Siston et al JAMA 2010

1. Health conditions typically associated with risk for
seasonal influenza complications were also found
among individuals with 2009 influenza A(H1N1)
admitted to an intensive care unit (ICU), including
chronic lung disease, neurological disorders,
diabetes, and pregnancy

> Changes in the immune, cardiac, and respiratory
systems are likely reasons that pregnant women are at
increased risk for severe illness with influenza.
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NG B 6 g onja A. Rasmussen, , MS; Dmitry M. Kissin, MD, ; Lorraine F. Yeung, MD, ; Kitty MacFarlane, . H . . . . .
k. -:‘ :’ ! \_—'_j/’ D I PA R MA Sus;lm Y. Chu, PhD, MSPH; Reina M. Turcios-Ruiz, MDy; Elizabeth W. Mirc.hellg,"PhD; Js-!mlifer Williams, MSN, MPH; dﬂ | 12ro 'U nivers Itﬂr'l d dl Pﬂ rma

Alicia M. Fry, MD, MPH; Jeffrey Hageman, MHS; Timothy M. Uyeki, MD, MPH, MPP; Denise J. Jamieson, MD, MPH;
and the Pandemic Influenza and Pregnancy Working Group

CDC recommended that pregnant women with
HINT receive prompt empiric antiviral treatment
with oseltamivir.

6 studies showed that early (2 days after symptom
onset) treatment was associated with fewer
intensive care unit admissions and fewer deaths,
when compared with late

Rapid influenza diagnostic tests do not have
sufficient sensitivity clinical decisions to initiate
antiviral treatment should be based on clinical
suspicion of influenza.
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.+ Oseltamivir is preferred over zanamivir, assuming
that the prevalence of oseltamivir resistance is low
among circulating influenza viruses

s, Vaccination with inactivated influenza vaccine
during pregnancy is the best way to protect the
mother from influenza and its complications;
however, uptake among pregnant women has been
low.
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.. In addition, influenza vaccination of pregnant
women and of household contacts and caregivers
of infants who are 6 months old can help prevent
influenza in these infants

.. Continued surveillance and research to address
gaps in the understanding of influenza and its
treatment and prevention among pregnant
women and ways to best communicate public
health messages to pregnant women and their
health care providers are critically needed.
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¥ Scandinavica

P REVIEW ARTICLE]

Influenza virus infection in pregnancy: a review

WOUTER J. MELJER', ALEID G.A. VAN NOORTWIJKZ, HEIN W. BRUINSE' & ANNEMARIE M._J. WEN-
SING?
"Perinatal Center, Wilhelmina Children’s Hospital, University Medical Center Utrecht, Utrecht, 2Depam'na1t of Obstetrics

and Gynecology, lkazia Hospital, Rotterdam, and SDepaﬁment of Virology, Medical Microbiology, University Medical Cen-
ter Utrecht Utrecht the Netherfands

* 100 papers

32 MD

* 26 pregnant outcome
» 2055 patients

Maternal morbidity

Pregnancy outcome

Treatment of pregnant women with influenza infection
Vaccination
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. Pregnant women appear to be at an increased risk of
influenza virus infection or influenza-like illness,
especially during the third trimester of pregnancy

. Severe maternal disease is associated with poor
pregnancy outcome.

. RR to be admitted to a hospital due to influenza virus
infection is increased with a median RR of 6.8 (range
3.5—25.3)

- RR to be admitted to an ICU is 6.5

. Mortality also emphasize the considerable burden of
influenza infection in pregnancy
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. No RCT on the benefits and/or risks of treatment of
pregnant women with antiviral medication were found.
Four cohort studies showed an association of severe
disease (ICU admission or maternal death) with delayed
(>48 h after symptom onset) compared with prompt (<48
h) initiation of treatment with antiviral drugs

. Oseltamivir was the drug mainly used in these studie

. Safety reports on the outcome of pregnancy after
oseltamivir use during pregnancy are reassuring.

. There was no increased risk of congenital malformations or
other adverse pregnancy outcomes for both mother and
neonate.
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1. Vaccination of pregnant women is probably the best
option to reduce morbidity from influenza infection in
pregnant women.

2. Studies on the immunological response to influenza
vaccination in pregnancy have shown that
seroconversion rates in pregnancy are comparable to
non-pregnant women

3. The stage of gestation does not seem to influence the
response rate and neither does a second dose of
vaccine seem to add an additional antibody response

4. Vaccination should be recommended to pregnant
women, because it is safe and reduces both maternal
and neonatal morbidity from influenza virus infection.
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1.Respiratory disease occurred in one-quarter
of MNM cases and two-thirds of MD.

2. Asthma is the most common medical
condition that worsen during pregnancy
and it is often underdiagnosed and under-
treated

3.Confirmed H1IN1 influenza cases had worse

adverse outcomes
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1. Delay in medical care was associated with SMO
in all cases considered, with a two-fold increased
risk among respiratory disease patients.

2. Perinatal outcome was worse in cases
complicated by respira disease, with increased
prematurity, stillbirth, low birth and Apgar
score<7.

3. Preventive vaccination during pregnancy, early
diagnosis and treatment are required to improve
maternal health
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Changes in physiology and immune function in pregnancy include:
increased heart rate, stroke volume, and oxygen consumption;

a decrease in lung capacity;
alterations in cell-mediated immunity.
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Deaths From Seasonal Influenza Among
Pregnant Women in the United States,
1998-2005

William M. Callaghan, am, sr, Susan ¥. Chu, ran, sorH, and Demise [ famicson, WD, MPH

RESULTS:

4,693 pregnancy related deaths.

78 women died from influenza or pneumonia;

40 of these deaths occurred during an influenza season.

CONCLUSION:

On average, five possible influenza related deaths among pregnant women
were reported per year before the emergence of pregnancy-related deaths due
to the current HIN1 pandemic compared with the 28 laboratory-confirmed,
pregnancy-related deaths reported for the first 4 months of the 2009
pandemic. This highlights the excess mortality among pregnant women
resulting from this pandemic influenza virus.

(Obstet Gynecol 2010;115:919-23)
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Influenza vaccination in pregnancy: current evidence and

selected national policies

Tippik Mak Punam Mangtani Jane Leese John M Watson, Dina Pfeifer

Larcet Infiect Di 2008; 8: 44-52 0 several countries, pregnant women are recommended seasonal influenza vaccination and identified as a priority gro

11% of 1659 women in the 1993-94

infl uenza season in the UK had a four-fold rise in

antibody titres indicative of new infl uenza infections.9
Following the 1989-90 severe infl uenza season in the

UK, a one in 15 random sample of records of all fatal

cases was compared with a “regular” season in 1985-86.10
Using these methods, eight deaths in pregnant women
were counted in the severe season and two in the regular
season, suggesting a four times higher risk of death

during a severe infl uenza season. These fi gures were
extrapolated to an excess of 90 deaths in pregnant women
out of the 25 185 total excess deaths estimated in the
1989-90 infl uenza season



