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Abstract: COVID-19 is caused by the 2019 novel corona-
virus (2019-nCoV). The first cases of COVID-19 were iden-
tified in December 2019, and the first United States (US)
case was identified on January 20th, 2020. Since then,
COVID-19 has spread throughout the world and was
declared a pandemic by the WHO on March 11, 2020. As of
July 2022, about 90 million persons have been infected with
COVID-19 in the US, and there have been over 1 million
deaths There have been 224,587 pregnant patients infected
with COVID-19, and 34,527 were hospitalized. Pregnancy
increases the risk of severe disease associated with
COVID-19 and vaccinated patients are significantly less
likely to develop severe disease. Adverse pregnancy and
neonatal outcomes are more common among women
infected with SARS-CoV-2 during pregnancy, especially
among those with severe disease, and vaccination also
protects the newborn infant. The intrauterine transmission
of SARS-CoV-2 appears to be rare. COVID-19 vaccinations
and booster shots in pregnancy are safe. In addition, the
available data suggest that vaccination during pregnancy
is associated with the transmission of SARS-CoV-2 anti-
bodies to the fetus. The vaccination of lactating women is
associated with high levels of SARS-CoV-2 antibodies in the
breast milk. It is important that with future pandemics the
concept of vaccine recommendations in pregnancy should
be made early on to prevent maternal, fetal, and neonatal
morbidity and mortality. Physicians and other healthcare
professionals should strongly recommend COVID-19
vaccination to patients who are pregnant, planning to
become pregnant, and to those who are breastfeeding.
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Introduction

COVID-19 is caused by the 2019 novel coronavirus
(2019-nCoV). The first cases of COVID-19 were identified in
December 2019, and the first United States (US) case was
identified on January 20th, 2020. Since then, COVID-19 has
spread throughout the world and was declared a pandemic
by the WHO on March 11, 2020 [1].

As of July 2022, about 90 million persons have been
infected with COVID-19 in the US, and there have been over
1 million deaths [2] There have been 224,587 pregnant pa-
tients infected with COVID-19, and 34,527 were hospital-
ized. The first death of a pregnant woman from COVID-19
was reported in March 2020, and as of July 2022 there have
been 305 deaths of pregnant women, with the majority
(155) of deaths occurring in the seven months between
August 2021 and February 2022 [3-6].

How does COVID-19 affect
pregnancy?

Presently, the full effects of COVID-19 infection on preg-
nant women are not yet completely understood, mostly
because evidence is still accumulating. Theoretically,
physical changes in pregnancy could potentially affect
susceptibility to COVID-19 during pregnancy, however
limited data are available to address this issue, though
many studies report that pregnant women are not more
likely to become infected with COVID-19 than nonpregnant
women. Although the overall risks are low, pregnant
women who become infected are at an increased risk for
severe illness from COVID-19 when compared to those who
are not pregnant.

It needs to be emphasized that COVID-19 infection has
proven adverse effects both on the mother and the soon-to-
be-born child. SARS-19 infection during pregnancy is
associated with a number of adverse pregnancy outcomes
including an increased risk of preeclampsia, preterm birth,
gestational diabetes, and low birthweight and stillbirths
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among pregnant women with SARS-CoV-2 infection when
compared to those without SARS-CoV-2 infection and
especially when the infection was more severe [7-10].

Having certain underlying medical conditions, and
other factors, can further increase the risk for developing
severe COVID-19 illness during or recently after pregnancy
(for at least 6 weeks following end of pregnancy) [5]. All-
cause pneumonia has been linked to preterm labor, pre-
mature rupture of membranes, fetal growth restriction, and
fetal death in addition to neonatal demise.

According to CDC data, pregnant women are 2—3 times
more likely to be admitted to an intensive care unit (ICU)
(10.5 vs. 3.9 per 1,000), 2.9 times more likely to require
invasive ventilation (2.9 vs. 1.1 per 1,000 cases), 2.4 times
more likely to require extracorporeal membrane oxygena-
tion (0.7 vs. 0.3 per 1,000 cases), 1.7 times more likely to die
(1.5 vs. 1.2 per 1,000 cases). Pregnant women also have an
increased risks of hospital admission, need for oxygen
therapy, need for endotracheal intubation, an elevated
case-fatality rate among pregnant women compared with
nonpregnant women of similar age [11-13].

Similar to what is observed in nonpregnant persons,
SARS-CoV-2 infection is more frequent among the persons
who live in socially and economically disadvantaged set-
tings and Hispanic ethnicity, lack of health insurance, high
neighborhood density, and paradoxically, smaller house-
hold size [14, 15]. Data from the United Kingdom and the US
System found that black race, older age, underlying med-
ical conditions such as obesity, chronic lung disease,
chronic hypertension, pregestational diabetes mellitus and
being overweight or obese were the risk factors for hospi-
talization among pregnant persons [16, 17].

Maternal-fetal and neonatal
transmission of SARS-CoV-2

Maternal-fetal intrauterine viral transmission of COVID-19
prior to birth is rare, though there are some cases docu-
mented [18, 19].

Postpartum, there is a potential risk of SARS-CoV-2
transmission to the neonate via contact with infectious res-
piratory secretions from the mother, caregiver, or other per-
sons with SARS-CoV-2 infection, including immediately
before the individual develops symptoms when viral repli-
cation may be high. Most SARS-CoV-2 infections identified
among infants after birth are due to exposure to infected
caregivers, and the data on the safety of an SARS-CoV-
2-infected mother breastfeeding are reassuring [20],
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especially with consistent use of surgical masks, hand hy-
giene, and breast cleansing [21]. A systematic review found
no increase in late postnatal transmission (after 3 days after
birth) associated with breastfeeding though an increased risk
of late postnatal transmission was observed when the infants
were not separated from their infected mothers after birth
[22]. Presently, the CDC recommends that infants born to
mothers with known SARS-CoV-2 at the time of delivery
should be considered to have suspected infection and should
be tested and isolated from other healthy infants. Whether to
keep a mother with known or suspected COVID-19 and infant
together or separated after birth should be made on a case-
by-case basis and after counseling between the mother and
her physicians [23, 24]. The American Association of Pedi-
atrics (AAP) recommends that mothers and newborns may
room-in according to usual practices, the mother should
wear a mask and use hand-hygiene, and health care pro-
viders should use gowns, gloves, N95 respirators, and eye
protection when caring for well infants when care is provided
in-room when the mother has COVID-19, and breastfeeding is
encouraged with the same precautions [24].

Management of COVID-19 infection
in pregnancy

A COVID-19 infection in pregnancy in and by itself is not an
indication for delivery and should not alter the timing nor
the mode of delivery. A cesarean delivery is indicated only
with the usual obstetric indications.

With some differences, the clinical management of
pregnant women with COVID-19 is similar to that of
nonpregnant persons, and effective treatments should not
be withheld based on the pregnancy status [25]. This in-
cludes antiviral therapy, several types of monoclonal an-
tibodies, and prophylactic anticoagulation for hospitalized
patients with COVID. There are regular updates and
changes for the management of COVID-19 and pregnancy,
and the National Institutes of Health (NIH) and the Society
for Maternal and Fetal Medicine (SMFM) are regularly
updating most recent recommendations which can be
found online [26, 27].

COVID-19 vaccination in pregnant
and lactating persons

Vaccination against COVID-19 has been available since
December 2020 and is the best method to reduce maternal
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and fetal complications of SARS-CoV-2 infection. Maternal
vaccination in pregnancy protects against maternal
morbidity and mortality and also protects her infant [28, 29].

There was initial reluctance by professional organiza-
tions to recommend vaccination of pregnant women. The
significantly lower vaccine acceptance rate of pregnant
women led to a significant increase in maternal mortality at
the end of 2021. COVID-19 vaccination during pregnancy has
been the lowest among persons of Black and Hispanic race
and among younger women (aged 18-24 years) [30], and
there continues to be a low vaccine acceptance by pregnant
women, especially by non-Hispanic black women [31].

As early as February 2021 Chervenak et al. [32] laid out
a professionally responsible COVID-19 vaccination coun-
seling guide for patients who are pregnant, planning to
become pregnant, and breastfeeding or planning to
breastfeed. A recommendation by a physician or another
health care professional is crucial to improve vaccine
acceptance [32, 33]. The authors advocate that clinicians
should strongly recommend COVID-19 vaccinations and
how this assessment should be presented to patients dur-
ing the informed consent process with the goal of
empowering them to make informed decisions. Despite
their strong arguments in support of recommending
vaccination for pregnant women, professional organiza-
tions such as ACOG and SMFM did not recommend
COVID-19 vaccination to pregnant women at that time.
Their reluctance was described as “physician hesitancy”,
and Chervenak et al. [33] said that “... the longer physician
hesitancy continues and the longer the low vaccine
acceptance rate of pregnant women lasts, preventable
serious diseases, deaths of pregnant women, intensive care
unit admissions, stillbirths, and other maternal and fetal
complications of unvaccinated women will continue to
occur.” [33] Unfortunately, their fears have become reality
when, possibly as a result of physician hesitancy and
delaying vaccine recommendations for pregnant women
by major organizations until later in 2021, many unvacci-
nated women died at the end of 2021 and beginning of 2022
as a consequence of a lower vaccine acceptance rate by
pregnant women [4].

We believe that physicians and other health care pro-
viders should continue to strongly recommend COVID-19
vaccinations to pregnant patients, those trying to get
pregnant, and those who breastfeed who initially decline
vaccination.

There are three COVID-19 vaccines currently available in
the US: 2 mRNA vaccines (from Pfizer-BioNTech, New York,
NY and Germany Moderna, Cambridge, MA) and one
adenoviral vector vaccine (Johnson & Johnson-Janssen,
Belgium). The CDC specifies that any of the currently
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authorized vaccines can be administered to pregnant or
lactating persons, with no preference for the vaccine type [34].

In several analyses of pregnant women who received
an mRNA vaccine, no concerning safety signals were seen
[35-37].

In terms of vaccine effectiveness in pregnancy, studies
indicate that the administration of the mRNA vaccines re-
sults in a robust maternal humoral response. Although the
antibody response to vaccination among pregnant patients
has not been rigorously compared with the response among
nonpregnant patients, there is no reason to expect differ-
ences. Furthermore, maternal immunoglobulin G anti-
bodies efficiently cross the placenta, resulting in relatively
high titers in the fetus (Jamieson AJOG 2-2022). There are no
known or theoretical risks of vaccination of breastfeeding
women and there are no restrictions to the vaccination.

Women should be reassured that COVID-19 vaccines do
not affect fertility, that COVID-19 vaccines cannot cause
COVID-19 as none of them contain the live virus, that the
COVID-19 vaccines do not interact with or alter genetic
material, and that the vaccines do not contain any contro-
versial substances [38].

Conclusions

Evidence shows that pregnancy increases the risk of severe
disease associated with COVID-19 and that vaccinated
patients are significantly less likely to develop severe dis-
ease. Adverse pregnancy and neonatal outcomes are more
common among women infected with SARS-CoV-2 during
pregnancy, especially among those with severe disease,
and vaccination also protects the newborn infant. The in-
trauterine transmission of SARS-CoV-2 appears to be rare.
COVID-19 vaccinations and booster shots in pregnancy are
safe. In addition, the available data suggest that vaccina-
tion during pregnancy is associated with the transmission
of SARS-CoV-2 antibodies to the fetus. The vaccination of
lactating women is associated with high levels of
SARS-CoV-2 antibodies in the breast milk. Data on vaccine
coverage suggest that pregnant women have been less
likely to receive a COVID-19 vaccine despite their increased
risk for severe disease and the risks of adverse pregnancy
and neonatal outcomes if infected. This lower vaccine
acceptance rate is consistent with physician hesitancy who
fail to recommend vaccination in pregnancy, and a sig-
nificant delay in vaccine recommendations in pregnancy
by professional organizations. It is important that with
future pandemics the concept of vaccine recommendations
in pregnancy should be made early on to prevent maternal,
fetal, and neonatal morbidity and mortality.
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In conclusion, physicians and other healthcare pro-
fessionals should strongly recommend COVID-19 vaccina-
tion to patients who are pregnant, planning to become
pregnant, and to those who are breastfeeding or planning
to breastfeed.

Research funding: None declared.

Author contributions: All authors have accepted respon-
sibility for the entire content of this manuscript and
approved its submission.

Competing interests: Authors state no conflict of interest.
Informed consent: Not applicable.

Ethical approval: Not applicable.

References

1. Cucinotta D, Vanelli M. WHO declares COVID-19 a pandemic. Acta
Biomed 2020;91:157-60.

2. COVID data tracker. Available from: https://covid.cdc.gov/covid-
data-tracker/#global-counts-rates [Accessed 24 Jul 2022].

3. Data on COVID-19 during pregnancy: severity of maternal illness.
Available from: https://covid.cdc.gov/covid-data-tracker/
#pregnant-population [Accessed 24 Jul 2022].

4. Pregnantwomen with COVID-19, United States, January 22,2020 -
July 18, 2022. Available from: https://covid.cdc.gov/covid-data-
tracker/#pregnant-population [Accessed 23 Jul 2022].

5. Pregnancy data. Available from: https://covid.cdc.gov/covid-
data-tracker/#pregnancy-data [Accessed 24 Jul 2022].

6. Pregnant and recently pregnant people. Available at:
https://www.cdc.gov/coronavirus/2019-ncov/need-extra-
precautions/pregnant-people.html [Accessed 24 Jul 2022].

7. Metz TD, Clifton RG, Hughes BL, Sandoval G, Saade GR,
Grobman WA, et al. Disease severity and perinatal outcomes of
pregnant patients with coronavirus disease 2019 (COVID-19).
Obstet Gynecol 2021;137:571-80.

8. Wei SQ, Bilodeau-Bertrand M, Liu S, Auger N. The impact of
COVID-19 on pregnancy outcomes: a systematic review and meta-
analysis. Can Med Assoc ) 2021;193:E540-8.

9. Villar J, Ariff S, Gunier RB, Thiruvengadam R, Rauch S, Kholin A,
et al. Maternal and neonatal morbidity and mortality among
pregnant women with and without COVID-19 infection: the
INTERCOVID multinational cohort study. JAMA Pediatr 2021;175:
817-26.

10. DeSisto CL, Wallace B, Simeone RM, Polen K, Ko )Y, Meaney-
Delman D, et al. Risk for stillbirth among women with and without
COVID-19 at delivery hospitalization - United States, March
2020-September 2021. MMWR Morb Mortal Wkly Rep 2021;70:
1640-5.

11. Zambrano LD, Ellington S, Strid P, Galang RR, Oduyebo T,

Tong VT, et al. Update: characteristics of symptomatic women of
reproductive age with laboratory-confirmed SARS-CoV-2
infection by pregnancy status—United States, January 22—
October 3, 2020. MMWR Morb Mortal Wkly Rep 2020;69:1641-7.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Griinebaum et al.: Covid and pregnancy in the United States —— 37

Badr DA, Mattern J, Carlin A, Cordier AG, Maillart E, El Hachem L,
et al. Are clinical outcomes worse for pregnant women at 220
weeks’ gestation infected with coronavirus disease 2019? A
multicenter case-control study with propensity score matching.
Am ] Obstet Gynecol 2020;223:764-8.

Lokken EM, Huebner EM, Taylor GG, Hendrickson S,
Vanderhoeven J, Kachikis A, et al. Disease severity, pregnancy
outcomes, and maternal deaths among pregnant patients with
severe acute respiratory syndrome coronavirus 2 infection in
Washington State. Am ) Obstet Gynecol 2021;225:77.e1-14.
Emeruwa UN, Ona S, Shaman JL, Turitz A, Wright )D, Gyamfi-
Bannerman C, et al. Associations between built environment,
neighborhood socioeconomic status, and SARSCoV-2 infection
among pregnant women in New York City. JAMA 2020;324:
390-2.

Joseph NT, Stanhope KK, Badell ML, Horton )P, Boulet SL,
Jamieson D). Sociodemographic predictors of SARS-CoV-2
infection in obstetric patients, Georgia, USA. Emerg Infect Dis
2020;26:2787-9.

Knight M, Bunch K, Vousden N, Morris E, Simpson N, Gale C, etal.
Characteristics and outcomes of pregnant women admitted to
hospital with confirmed SARS-CoV-2 infection in UK: national
population-based cohort study. BM) 2020;369:2107.

Galang RR, Newton SM, Woodworth KR, Griffin I, Oduyebo T,
Sancken CL, et al. Risk factors forillness severity among pregnant
women with confirmed SARS-CoV-2 infection—surveillance for
emerging threats to mothers and babies network, 22 state, local,
and territorial health departments, March 29, 2020-March 5,
2021. Clin Infect Dis 2021;73:517-23.

World Health Organization. Definition and categorization of the
timing of mother-to-child transmission of SARS-CoV-2 scientific
brief, February 2021; 2021. Available from: https://apps.who.int/
iris/handle/10665/339422 [Accessed 20 Jul 2022].

Vivanti A, Vauloup-Fellous C, Prevot S, Zupan V, Suffee C,

Do Cao J, et al. Transplacental transmission of SARS-CoV-2
infection. Nat Commun 2020;11:3572.

Chambers C, Krogstad P, Bertrand K, Contreras D, Tobin NH,
Bode L, et al. Evaluation for SARS-CoV-2 in breast milk from 18
infected women. JAMA 2020;324:1347-8.

Salvatore CM, Han JY, Acker KP, Tiwari P, Jin J, Brandler M, et al.
Neonatal management and outcomes during the COVID-19
pandemic: an observation cohort study. Lancet Child Adolesc
Health 2020;4:721-7.

Raschetti R, Vivanti A), Vauloup- Fellous C, Loi B, Benachi A,

De Luca D. Synthesis and systematic review of reported neonatal
SARS-CoV-2 infections. Nat Commun 2020;11:5164.

Available from: https://www.cdc.gov/coronavirus/2019-ncov/
hcp/inpatientobstetric-healthcare- guidance.html.

Available from: https://www.aap.org/en/pages/2019-novel-
coronavirus-covid-19-infections/clinical-guidance/fags-
management-of-infants-born-to-covid-19-mothers/.

American College of Obstetricians and Gynecologists. COVID-19
vaccination considerations for obstetric gynecologic care.
Practice advisory; 2020. Available from: https://www.acog.org/
clinical/clinical-guidance/practice-advisory/articles/2020/12/
covid-19-vaccination-considerations-for-obstetric-gynecologic-
care [Accessed 22 Jul 2022].


https://covid.cdc.gov/covid-data-tracker/#global-counts-rates
https://covid.cdc.gov/covid-data-tracker/#global-counts-rates
https://covid.cdc.gov/covid-data-tracker/#pregnant-population
https://covid.cdc.gov/covid-data-tracker/#pregnant-population
https://covid.cdc.gov/covid-data-tracker/#pregnant-population
https://covid.cdc.gov/covid-data-tracker/#pregnant-population
https://covid.cdc.gov/covid-data-tracker/#pregnancy-data
https://covid.cdc.gov/covid-data-tracker/#pregnancy-data
https://www.cdc.gov/coronavirus/2019-ncov/need-extra-precautions/pregnant-people.html
https://www.cdc.gov/coronavirus/2019-ncov/need-extra-precautions/pregnant-people.html
https://apps.who.int/iris/handle/10665/339422
https://apps.who.int/iris/handle/10665/339422
https://www.cdc.gov/coronavirus/2019-ncov/hcp/inpatientobstetric-healthcare-%20guidance.html
https://www.cdc.gov/coronavirus/2019-ncov/hcp/inpatientobstetric-healthcare-%20guidance.html
https://www.aap.org/en/pages/2019-novel-coronavirus-covid-19-infections/clinical-guidance/faqs-management-of-infants-born-to-covid-19-mothers/
https://www.aap.org/en/pages/2019-novel-coronavirus-covid-19-infections/clinical-guidance/faqs-management-of-infants-born-to-covid-19-mothers/
https://www.aap.org/en/pages/2019-novel-coronavirus-covid-19-infections/clinical-guidance/faqs-management-of-infants-born-to-covid-19-mothers/
https://www.acog.org/clinical/clinical-guidance/practice-advisory/articles/2020/12/covid-19-vaccination-considerations-for-obstetric-gynecologic-care
https://www.acog.org/clinical/clinical-guidance/practice-advisory/articles/2020/12/covid-19-vaccination-considerations-for-obstetric-gynecologic-care
https://www.acog.org/clinical/clinical-guidance/practice-advisory/articles/2020/12/covid-19-vaccination-considerations-for-obstetric-gynecologic-care
https://www.acog.org/clinical/clinical-guidance/practice-advisory/articles/2020/12/covid-19-vaccination-considerations-for-obstetric-gynecologic-care

38

26.

27.

28.

29.

30.

31

32.

—— Griinebaum et al.: Covid and pregnancy in the United States

National Institutes of Health. Coronavirus disease 2019 treatment
guidelines; 2021. Available from: https://www.
covid19treatmentguidelines.nih.gov/ [Accessed 22 Jul 2022].
SMFM. Management considerations for pregnant patients with
COVID-19; 2021. Available from: https://www.smfm.org/
covidclinical [Accessed 22 Jul 2022].

Razzaghi H, Meghani M, Pingali C, Crane B, Naleway A,
Weintraub E, et al. COVID-19 vaccination coverage among pregnant
women during pregnancy—eight integrated health care
organizations, United States, December 14, 2020-May 8, 2021.
MMWR Morb Mortal Wkly Rep 2021;70:895-9.

Rasmussen SA, Jamieson D). Covid-19 vaccination during
pregnancy - two for the price of one. N Engl ] Med 2022;387:
178-9.

COVID-19 vaccination among pregnant people aged 18-49 years
overall, by race/ethnicity, and date reported to CDC - Vaccine
Safety Datalink,* United States. Available from: https://covid.
cdc.gov/covid-data-tracker/#vaccinations-pregnant-women
[Accessed 23 Jul 2022].

Davies D, McDougall A, Yoong W. COVID-19 vaccination during
pregnancy: coverage and safety, a comment. Am ) Obstet Gynecol
2022;227:370.

Chervenak FA, McCullough LB, Bornstein E, Johnson L, Katz A,
McLeod-Sordjan R, et al. Professionally responsible coronavirus

33.

34.

35.

36.

37.

38.

DE GRUYTER

disease 2019 vaccination counseling of obstetrical and
gynecologic patients. Am ] Obstet Gynecol 2021;224:470-8.
Chervenak FA, McCullough LB, Griinebaum A. Reversing
physician hesitancy to recommend COVID-19 vaccination for
pregnant patients. Am ) Obstet Gynecol 2022;226:805-12.
Centers for Disease Control and Prevention. Interim clinical
considerations for use of COVID-19 vaccines currently approved
or authorized in the United States; 2021. Available from:
https://www.cdc.gov/vaccines/covid-19/
clinicalconsiderations/covid-19-vaccines-us.html#pregnant
[Accessed 20 Jul 2022].

Shimabukuro TT, Kim SY, Myers TR, Moro PL, Oduyeabo T,
Panagiotakopoulos L, et al. Preliminary findings of mRNA Covid-
19 vaccine safety in pregnant persons. N Engl ] Med 2021;384:
2273-82.

Bookstein Peretz S, Regev N, Novick L, Nachshol M, Goffer E,
Ben-David A, et al. Short-term outcome of pregnant women
vaccinated with BNT162b2 mRNA COVID-19 vaccine. Ultrasound
Obstet Gynecol 2021;58:450-6.

Blakeway H, Prasad S, Kalafat E, Heath PT, Ladhani SN,

Le Doare K, et al. COVID-19 vaccination during pregnancy:
coverage and safety. Am ] Obstet Gynecol 2022;226:236.e1-4.
Jamieson DJ, Rasmussen SA. An update on COVID-19 and
pregnancy. Am ) Obstet Gynecol 2022;226:177-86.


https://www.covid19treatmentguidelines.nih.gov/
https://www.covid19treatmentguidelines.nih.gov/
https://www.smfm.org/covidclinical
https://www.smfm.org/covidclinical
https://covid.cdc.gov/covid-data-tracker/#vaccinations-pregnant-women
https://covid.cdc.gov/covid-data-tracker/#vaccinations-pregnant-women
https://www.cdc.gov/vaccines/covid-19/clinicalconsiderations/covid-19-vaccines-us.html#pregnant
https://www.cdc.gov/vaccines/covid-19/clinicalconsiderations/covid-19-vaccines-us.html#pregnant

	Covid and pregnancy in the United States – an update as of August 2022
	Introduction
	How does COVID-19 affect pregnancy?
	Maternal-fetal and neonatal transmission of SARS-CoV-2
	Management of COVID-19 infection in pregnancy
	COVID-19 vaccination in pregnant and lactating persons
	Conclusions
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Euroscale Coated v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.7
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 35
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1000
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.10000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /DEU <>
    /ENU ()
    /ENN ()
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName (ISO Coated v2 \(ECI\))
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName <FEFF005B0048006F006800650020004100750066006C00F600730075006E0067005D>
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 8.503940
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.276 841.890]
>> setpagedevice


