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COVID Illness in the Pregnant Mom:

How Does it Affect the Fetus?



Educational Objectives

(1) To provide general information on the biology and epidemiology of SARS 

CoV-2 infection in pregnancy and repercussions to the infant.

(2) To describe the status of the pandemic in pregnant women and infants and 

knowledge to date.   

(3) To review main research questions pertaining to COVID-19 in pregnancy 

and perinatal/ neonatal COVID-exposure.  

(4) To present work in progress and preliminary study results of the COMP 

Study at UCLA
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Disclosure

• Neither I nor any member of my immediate family has a
financial relationship or interest (currently or within the past
24 months) with any proprietary entity producing health
care goods or services consumed by, or used on, patients
related to the content of this CME activity.

• I do not intend to discuss an unapproved/investigative use
of a commercial product/device.



Congenital infections

• Infections and illnesses in pregnancy are common.

• Pregnancy renders women more susceptible to:

•CMV primary infection

•HIV primary infection

•Syphilis

• Or associated with worse outcomes in:

• Influenza

• Measles

•Coccidiodomycosis



Introduction   
Pregnant women face increased risk of infection due to: 

1. Immunologic paradox of pregnancy 

2. Physiologic changes in pregnancy

3. Gender dynamics that impact transmission 
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Mor et al. PMID: 28627518 
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Pathogenesis of congenital infections

Infected mother 

Transplacental Ascending infection/ ruptured membranes at 

delivery

In utero- fetus/ infant 

Acute death

Persistent infection

Recovery from infection

Child

Late death Recovery

Late sequelae/ chronic illness



Development of the fetal brain and gestational age of infection

1rst trimester:

•Rubella

•Zika

•CMV

•VZV 

2nd trimester:

•Zika

•CMV

•Toxo

3rd trimester/ 
peripartum:

• HIV

• HSV

• VZV

• CMV

• Toxoplasma

• T. pallidum

Screening for 

congenital 

infections 

recommended for: 

• Infants who are 

small for 

gestational age 

(IUGR).

• Infants with high 

risk maternal 

history.

• All infants with 

congenital 

defects.



Types of coronaviruses

Ogimi et al, 2020
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Viral infections in Pregnancy

• During the 1918-1919 influenza pandemic

•Higher mortality rates 5.7/1,000 vs 4.9/1,000

• 50% higher chances of developing pneumonia

•Higher rates of miscarriages and premature birth

• During the 2009 H1N1 influenza pandemic, pregnant 
women were disproportionately impacted and required 
high rates of ECMO

•They represented 1% of the population; however, accounted for 
5% of the deaths
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Influenza in Pregnancy    
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Respiratory Pathogens in Pregnancy       
Highly-pathogenic beta-coronaviruses: SARS-CoV-1 and MERS

SARS-CoV-1: 25% maternal mortality rate

MERS: 30% infant mortality rate

>50% rate of miscarriage in both

>80% rate of preterm birth in both 
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Pregnancy and SARS-CoV-2
• SARS-CoV-2 infection causes more severe disease in pregnant 

women compared to age-matched non pregnant women

• Higher risk for hospitalizations and mechanical ventilation 

• Higher risk of mortality

• Higher risk of preterm birth

• Maternal immune response to infection can have protective effects on 

neonatal health by transfer of COVID19 specific antibodies (IgG) 

trans-placentally

• Infants are born with immunity 

• Viral infections during perinatal and postnatal periods has a wide 

range in effects of fetal and neonatal development 

• Effects on developing fetal and neonatal brain and the development of the immune 

system 



Risk to 

the 

Mother



Epidemiology

• 2-4% of the infected population have died

• Very contagious- transmitted via respiratory droplets, though it can 
be airborne in some circumstances.  
• 1 person can infect on average 2.0-2.5 individuals at a time.  

With the Delta strain estimates are 8 to 9 people infected by 1 
individual.

• Reproduction number of the virus can be decrease if appropriate 
measures are taken:
• Masking, cancellation of social gatherings, stay-at-home 

policies, and universal symptom screenings. 

• Pregnant women and neonates are 2 populations at risk for 
serious complications related to COVID19
• Pregnancy allows for physiologic changes
• Neonates have immature immune systems



Clinical Presentation, Diagnosis, 
Outcomes in Pregnant Women

• COVID19 may exacerbate comorbidities common to 
pregnancy which can lead to preterm birth

• Pregnant women infected with COVID19 need to be 
closely monitored

• COVID19 infection is not an indication for delivery. 
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Epidemiology and High-Risk Groups

Data collected from standardized case 

reporting forms and via the voluntary 

National Notifiable Disease Surveillance 

System 

From January 22 – October 3, pregnancy 

data was available for 35.5% of all cases in 

women aged 15 – 44 (reproductive age) 

Data available for 409,462 women in the US 

with PCR-confirmed SARS-CoV-2 infection

23,434 were pregnant and 30% Latina 
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Multivariate analysis by pregnancy status: 

- ICU admission: adjusted RR 3.0 (2.6 – 3.4) 

- Invasive ventilation: adjusted RR 2.9 (2.2 – 3.8) 

- ECMO: adjusted RR 2.4 (1.4 – 5.0)

- Death: adjusted RR 1.7 (1.2 – 2.4) 

Zambrano et al.



Villar et al. 

• 706 pregnant women with COVID-19 diagnosis and 1424 without this 
diagnosis.

• Women with COVID-19 at higher risk for:

• Preeclampsia- eclampsia        RR 1.76  95% CI 1.27 – 2.43

• Severe infections                      RR 3.38  95%CI  1.63 – 7.01

• ICU admission RR 5.04  95% CI   3.13 - 8.10 

• Pre-term birth  RR 1.59  95%CI    1.30 – 1.94

• Perinatal mortality/morbidity RR 2.14  95%CI    1.66 – 2.75



21







Obstetrical/Neonatal outcomes Severe maternal outcomes
No / Mild adverse maternal 

outcomes
n=81 n=671

n(%) 95% CI n(%) 95% CI

Pregnancy outcomes > 14 WG

Livebirth 75(92.6) 84.6-97.2 658(98.1) 96.7-99.0

Fetal loss > 14 WG 6(7.4) 2.8-15.4 13(19.4) 10.4-32.9

Termination of pregnancy 1(1.4) 0.0-6.7 2(0.3) 0.0-1.1

Obstetrical outcomes among live births 75 658

GA at delivery (Weeks gestation)

Median GA (IQR) 37(34-38) 39(38-40)

Unknown GA at delivery 6(8.0) 3.0-16.6 17(25.8) 15.1-41.0

Obstetrical management 

All vaginal deliveries 22(29.3) 19.4-41.0 447(67.9) 64.2-71.5

Vaginal delivery after spontaneous onset of labour 10(13.3) 6.6-23.2 280(42.6) 38.7-46.4

Vaginal delivery after induction of labour 12(16.0) 8.6-26.3 167(25.4) 22.1-28.9

Caesarean sections – no (%) 53(70.7) 59.0-80.6 203(30.9) 27.3-34.5

Elective caesarean sections – no (%) 21(28.0) 18.2-39.6 85(12.9) 10.5-15.7

Emergency pre-labor caesarean sections – no (%) 12(16.0) 8.6-26.3 16(2.4) 1.4-39.2

In labour caesarean sections after induction 12(16.0) 8.6-26.3 52(7.9) 6.0-10.2

In labour caesarean sections after spontaneous  8(10.7) 4.7-19.9 50(7.6) 5.7-9.9

Unknown 0(0.0) 0-4.8 8(1.2) 0.5-2.4

Preterm birth among pregnancy with exposure < 37 WG 51 217

All preterm birth < 37 WG – no (%) 32(62.7) 48.1-75.9 78(35.9) 29.6-42.7

Iatrogenic  birth among preterm birth – no (%) 26(81.3) 63.6-92.8 49(62.8) 51.1-73.5

Unknown – no (%) 0(0.0) 0.0-10.9 1(1.3) 0.0-6.9

Unknown GA at delivery 0(0.0) 0.0-7.0 3(1.4) 0.3-4.0

Preterm birth among pregnancy with exposure < 34WG 27 118

All preterm birth < 34 WG – no (%) 14(51.9) 31.9-71.3 24(20.3) 13.5-28.7

Iatrogenic  birth among preterm birth– no (%) 12(85.7) 57.2-98.2 14(58.3) 36.6-77.9

Unknown – no (%) 0(0.0) 0.0-23.2 0(0.0) 0.0-14.2

Unknown GA at delivery 0(0.0) 0.0-12.8 2(1.7) 0.2-6.0



The number 

of  maternal 

deaths in 2 

months due to 

COVID-19 in 

Brazil was 

10% of the 

annual 

maternal 

death rate in 

the country 
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Epidemiology and High-Risk Groups
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Treatment 
Remdesivir: recommended for pregnant women if they meet criteria 

otherwise, although excluded from trials 

Dexamethasone: recommended for pregnant women who meet 

criteria (require supplemental oxygen or ventilatory support)

Convalescent Plasma: pregnant women were eligible in 2 clinical 

trials, good safety data  

Monoclonal Antibodies: placental transfer may be expected 
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Vaccine  
Pregnant women were excluded from the major vaccine trials 

(Pfizer, Moderna, AstraZeneca, Johnson & Johnson, Novavax) 
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April 23, 2021



Can SARS-Cov-2 be transmitted from the 
mother to the newborn?

What are the short and long term neonatal 
outcomes?
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• It is still unclear if the virus can be transmitted during 

pregnancy from mother to child.

• There are several reports of newborns who were found 

to be positive shortly after birth, but unclear if they were 

infected right after being born or before.

• Infants who contract the virus tend to do well and do 

not develop pneumonia.

• They do tend to shed the virus for a number of weeks. 

•The virus has been identified in the placenta of women 

who had miscarriages because of complications of 

COVID-19.  



Maternal Transmission to the Newborn
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Horizontal transmission>>>> Vertical Transmission 
Sankaran et al. Neoreviews 2021

Transmission rate

• Intrauterine transmission while low, is possible

• 1-3% of births to U.S mothers with active infection
(AAP National registry for perinatal COVID19 infection)
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Transplacental Transmission of SARS 

CoV-2 appears to be rare

Edlow et al. 

In 66 placentas tested in 

women with confirmed 

COVID-19, SARS CoV-2 

was not present in any. 

Studies have 

suggested in utero 

transmission rates 

vary from 0 to 4.3%
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Placental cells infected with SARS CoV-2

Cases of necrotic 

placentas 

reported from 6 

cases in Ireland 

where women 

experienced 

miscarriages.
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Shifting perception of infant 
outcomes



• 88,159 infants in Sweden from 3/20 – 3/21

• 2323 (1.6%) to SARS CoV-2 + mothers

• Prematurity rate: 

+ mothers: 8.8%, neg mothers: 5.5%

• Maternal positivity associated with:

• Infant admission: OR 1.5 (1.26-1.70)

• Infant resp distress: OR 2.4 (1.50-3.84)

• Any resp disorder: OR 1.4 (1.07-1.90)

• Hyperbillirubinemia: OR 1.47 (1.13-1.90)

Infant mortality not different between groups.

• 21 infants (1%)+ for SARS CoV-2 in the neonatal period. 



Neonates with SARS-CoV-2 Infection

• Early onset neonatal 

COVID19 (between 2-7 

days)

• Mainly asymptomatic but can 

have mild, moderate or severe 

symptoms 

• Labs- leukocytosis, 

lymphopenia, thrombocytopenia 

and elevated inflammatory 

markers 

• Tx: supportive

• Late onset  neonatal 

COVID19 (>7 days)

• Mainly symptomatic- fever, 

coryza, respiratory symptoms, 

apnea, poor feeding, vomiting 

and lethargy. 

• Many have negative PCR test 

results in the hospital after birth

• CXR- ground glass changes 

• Labs: leukocytosis, 

thrombocytopenia, elevated 

lactate, elevated  CRP, and 

lymphopenia.  DIC may also 

occur.  
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Multisystem Inflammatory Syndrome in 

Children (MIS-C)

• Characterized by fever, elevated inflammatory markers, 
and high levels of pro- and anti-inflammatory cytokines.

• Children present with symptoms related to:

•CV system- Shock, LV dysfunction, elevated cardiac enzymes, 
coronary artery abnormalities

•GI system- nausea, vomiting, diarrhea

•Mucocutaneous symptoms resembling Kawasaki disease

• Can Neonates have MIS-C?

•Rare but possible

41



Neonatal MIS-C
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July 2020

Rare cases of 

virus identified in 

cord blood by 

PCR



Neonatal Management 
Only case reports of SARS-CoV-2 detected in breastmilk 

Primary concern with breastfeeding is transmission via respiratory 

droplets 

CDC recommends frequent handwashing and feeding, with 

discussion with clinical team regarding risks/benefits 
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Is Breastfeeding Safe?
• Similar guidelines have also transitioned to encourage breast 

feeding 

•No evidence to suggest that it poses an increase risk that 
an infant tests positive when nursed. 

• Replicable virus has not been conclusively demonstrated to be 
present in breast milk

AAP SOPNM National Registry 2020



Maternal-infant separation if Covid19+?
• Evidence has accumulated and guidance has shifted 

from safety preference of temporary maternal-infant 
separation to one that encourages infants to room in with 
mothers.

• Mother healthy enough to provide self care

• Appropriate prevention precautions

AAP SOPNM National Registry 2020







What about 
pediatric 
long term 

outcomes?



The present work builds upon a large collaborative effort 

initiated during the ZIKV epidemic in Brazil in 2015-2016 



We can identify surrogate 

markers of abnormal pregnancy 

outcomes in Zika :

• Extensive multiplexing analysis of 69 

cytokines in 74 pregnant patients revealed 

that CXCL10, CCL2, and CCL8 chemokines

specifically associated with symptomatic 

ZIKV+ infection during pregnancy.

• Distinct immune profiles were detected at 

different trimesters in ZIKV-infected pregnant 

women.

• CCL2 levels and its inverse correlation with 

CD163, TNFRSF1A, and CCL22 levels was 

associated with ZIKV-induced abnormal birth 

outcomes.

Jolin Suan-Sin Foo



If fetus is in MIA environment infant may be more susceptible to 

infection- 2 hit hypothesis





Potential risk for neurodevelopmental 
disorders in neonates
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Pregnant women with COVID infection 

have high IL-6 levels which in turn can 

influence placental-fetal interactions and 

subsequently fetal brain development.

Advocating for collaborative research to 

explore the mechanisms underlying 

breakdown in fetal neurodevelopment 

during maternal infection. 

How prenatal maternal stress impacts 

fetal epigenetic and 

neurodevelopmental programming 

leading to offspring psych disorders later 

in life. 



COVID Outcomes Mother-Infant Pair Study 
(COMP Study)

Los Angeles, 

California, United 

States

Rio de Janeiro, 

Brazil

A study of immuno-pathogenesis in mother-infant 

pairs affected by SARS Cov2 infection in Los 

Angeles and Rio de Janeiro, started on 4/4/2020



COVID Outcomes Mother-Infant Pair Study 

(COMP Study)

An observational study evaluating clinical outcomes, viral shedding and 

immune responses in mother-infant pairs affected by COVID-19

Objectives:
1. To characterize clinical, obstetrical and 

neurodevelopmental outcomes in mother-infant pairs 
with SARS CoV-2 infection from the time of maternal 
infection/ birth up to 36 months of follow-up.

2. To evaluate viral shedding in the first month after 
infection and humoral immune responses over 3 years in 
mother-infant pairs. 

3. To evaluate chemokine-cytokine proteomics and T cell 
responses (single-cell RNAseq) in mother-infant pairs 
during the time of acute infection in pregnancy until 3 
years postpartum.

Specimens collected at the time of acute infection, 

labor and delivery, 6 months and 12 months, 24 and 

36 months post-partum in mother-infant pairs. 



COMP Study
•Population (Original sample size): 100 mother-infant pairs 

affected by COVID-19 and 100 mother-pair controls.

•Enrolling study sites: UCLA & Fiocruz (Brazil); both sites have 
IRB approval, functioning Redcaps and are actively 
recruiting. 

•Study enrollment to date: n = 605 pregnancies
• UCLA: 205pregnancies
• Rio:     400 pregnancies

• Variable disease expression, some mothers required ICU care, a 
small group ECMO. Maternal deaths and fetal demise reported.















Sera immunoprofiling of 
COVID-19-positive pregnancies 

A

Maternal blood 

Healthy (n = 18)

COVID19+ 

(n = 79)

Maternal blood

Healthy (n = 14)

COVID19+ 

(n = 49)

Infant blood 

Healthy (n = 7)

COVID19-exposed (n 

= 45)

Cord blood

Healthy (n = 14)

COVID19-exposed (n 

= 32)

Delivery

High-throughput sera proteome multiplexing (1440 

proteins)

Initial 

diagnosis

COVID19 mother-infant cohort

Jae Jung, PhD

Sera proteomics

Olink proteomics 
multiplex 

(1536-plex)

➢ Maternal sera (n = 93)

➢ Infant’s sera (n = 45)

➢ Cord sera (n = 32)



COVID-19 induced robust immune 
activation during pregnancy

➢ ~1400 sera cytokines 

screened

➢ 125 cytokines 

significantly altered in 

COVID-19 

pregnancies 

➢ Severe/Critical 

pregnancies 

displayed distinct 

immune signatures
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Asymptomatic
Mild
Severe/critical

Healthy controls

Infants of Severe/Critical COVID-19 mothers 
reveal strikingly unique immune profiles

➢ ~1400 sera 

cytokines 

screened

➢ 120 cytokines 

significantly 

altered in 

COVID-19-

exposed infants 

➢ Infants of 

Severe/Critical 

COVID-19 

mothers 

displayed distinct 

immune 

signatures
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Highly upregulated cytokines

Proinflammatory cytokines significantly altered in 

COVID19-affected pregnancies
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COMP Study – First 45 case infants 

SARS-CoV-2-exposed 

infants (N=45)

Healthy 

infants (n=7)

Whole blood Cord blood                   

(N=32 cases and 14 

controls) 

At birth

Day 1

Comparison of proteomic profiles of neonatal blood at day 1 of life 

compared to cord blood and maternal blood. Very little overlap. 

Cytokines do not cross the placenta.







General Movement Assessment (GMA)

• Non-invasive, video-based assessment

• Identify neurological deficits 

• Enables referral of infants at risk

• Long term relevance for the later development of cognitive, speech-
language and motor function. 
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General movement assessments (GMA) at 3 to 5 months 

identify poor neurodevelopment at 12 months, specificity 

96%, sensitivity 70% in infants exposed to maternal Zika

Einspieler  et al.            

Jama Netw Open 2019

Peter MarschikChrista Einspieler

There are tools for early identification of 

children at risk for poor neurodevelopment



Neuromotor function in infants exposed to Prenatal SARS-CoV-2 infection using the General 

Movement Assessment Tool
Viviana Fajardo-Martinez1, Dajie Marschik2, Sophia Paiola1, Thalia Mok1, Mary C. Cambou1, Rashmi Rao1, Patricia Brasil3, Fatima Ferreira3, Trevon Fuller3, Debika Bhattacharya1,                         

Christa Einspieler4, Peter Marschik2, Karin Nielsen-Saines1

1 University of California Los Angeles, Los Angeles, CA, United States, 2Georg-August University of Göttingen, Germany, 3Fiocruz, Rio de Janeiro, Brazil, 4Medical University of Graz, Austria

Background
• The long-term neurodevelopmental impact of the SARS-CoV-2

pandemic on prenatally exposed infants is still unknown.

• Early life is a critically important and vulnerable period for

neurodevelopment.

• Studies have shown an association between acute respiratory

virus infections such as SARS CoV-1 and Influenza and

increased risk of neurodevelopmental disorders in offspring

including cerebral palsy, autism spectrum disorder and

schizophrenia.

• The Prechtl General Movement Assessment (GMA) is a reliable

screening tool for identifying infants at risk for neuromotor

deficits. GMA was Introduced in 1990 and has been

increasingly utilized in the screening of motor dysfunction. It is

non-invasive, cost effective and highly reliable tool.

• Between 3 to 5 months post-term age, GMAs appear as fidgety

movements, small movements of the neck, trunk, and limbs in

all directions and of variable acceleration indicating a normal

neurological development. Abnormal fidgety movements with

exaggerated amplitude, speed and jerkiness may point to

neurological deficits, but it is the absence of fidgety movements

that is strongly related to the development of severe

neurological deficits.

Objectives
• To assess the integrity of the developing nervous system by

analyzing the neuromotor repertoire at 3-5 months postterm age

in infants exposed to SARS-CoV-2 infection in utero using

GMA.

Methods
• The COVID-19 outcomes in Mother-Infant Pairs (COMP) study

is a longitudinal cohort where infants prenatally exposed to

SARS-CoV-2 during any trimester in pregnancy were recruited

in Los Angeles, and Rio de Janeiro, Brazil between March 2020

to the present.

• Infants exposed to SARS CoV-2 in utero were matched 1:1 by

gestational age, gender, and age at video recording to normal,

pre-pandemic neurotypical controls from the Univ Graz

database.

Results
• 114 SARS CoV-2 exposed infants were evaluated

using the general movement assessments (GMAs)

by video recordings, lasting 2-3 minutes, of active

wakefulness lying in supine position without

manipulation.

• Motor Optimality score (MOS) were generated for

each infant, based on age-specific movement

repertoire, postural patterns, and movement

character.

• The reported median MOS for typically

developing infants (neurotypical infants) is 26.

• Among the 114 infants, MOS ranged from 9-

28,with a median of 23, and IQR 21-24.

• 8 infants (7%) scored between 9-16 points

• 8 infants (7%) scored between 17-19 points

• 79 infants (69%) scored between 20-24 points

• 20 infants (17%) scored between 25-28 points.

• 29 preterm infants (born before 37 weeks) had

a median MOS score of 23 (IQR 21-24). There

were 4 multiple-births (10 infants).

• An average MOS of 20 points or higher is seen

as non-pathological. This was the case in most

infants within the cohort.

• 14.0% of babies had scores lower than 20 and

should be closely followed.

Conclusions
• Compared to controls, COVID-exposed infants had  lower MOS 

scores, less frequent age adequate repertoires, a higher frequency 

of abnormal movement patterns and abnormal postural patterns, 

and more frequent alterations in movement character. Associations 

between MOS score and maternal disease severity or with 

trimester of maternal infection were not statistically significant.

• Lower median scores could reflect heightened stress caused by 

infection during pregnancy and the deviance may be transient, with 

normal outcomes for most infants, but this remains to be seen. 

• SARS CoV-2 in utero exposed infants require long term follow-up.   

Contact Information
Viviana Fajardo, Vfajardo@mednet.ucla.edu

Details of the COMP study can be found at PMID34723226

Table 1. Motor Optimality Scores (MOS) of 114 infants

grouped by maternal Covid-19 disease severity and

trimester of maternal infection in pregnancy. Numbers

indicate the range of MOS in the cell. Italic formatted

number indicate the cell mean and (median), p = 0.09.

Table 2. Clinical Characteristics and Motor 

Behavior at 3-5 Months Post-term age 

mailto:Vfajardo@mednet.ucla.edu


Maternal & infant antibody responses and placental 
antibody transfer at labor & delivery to SARS-CoV-2 
infection / vaccination in pregnancy
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Conclusions 
• Pregnancy confers an increased risk of infection due to dynamic immunologic 

changes that facilitate fetal growth 

• COVID-19 in pregnancy may be associated with increased risk of maternal 

ICU admissions, ARDS, and adverse pregnancy outcomes 

• Minority and disenfranchised pregnant women are disproportionately 

impacted by COVID-19 as a result of systemic inequities. 

•Pregnant women with severe/critical COVID-19 exhibit distinct immune 

signatures that may explain clinical manifestations.

• Nearly all clinical trials excluded pregnant women, although remdesivir, 

dexamethasone, monoclonal antibodies and convalescent plasma are still 

recommended when appropriate. 

• SARS-CoV-2 vaccines were not tested in pregnant women, but should be 

offered to all pregnant individuals.

• Low risk of SARS CoV-2 MTCT, but long term infant follow-up recommended.
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COMP Study

Cytokines do not appear to cross the placenta.

Neonates with in-utero exposure to severe/critical COVID-19 maternal disease 

exhibited dysregulated Wnt signaling, which may impact immunity and 

neurodevelopment.
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Take home points
❑ Pregnant women are at higher risk of developing COVID-19 related complications 

and their infants are at risk of being premature and having respiratory distress at 

birth, even if not infected.

❑ Mother to child transmission of SARS CoV-2 is rare.

❑ Infants born to women who had COVID-19 in pregnancy should be followed 

closely for neurodevelopment, regardless of whether the mother has severe 

illness. 

❑Maternal antibodies to COVID-19 cross the placenta and protect the fetus when 

the mother was vaccinated or had moderate to severe illness. Vaccination confers 

the highest antibody levels to the infant. 

❑ By six months of age, maternal antibodies to SARS CoV-2 transferred to the infant 

have waned. 
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Any questions? 
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