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Neurological 
Encephalopathy
Guillain-Barre syndrome 
Stroke 

Cardiac 
Myocardial injury/myocarditis 
Cardiogenic shock 
Myocardial ischemia 
Myocarditis 
DVT
Pulmonary embolism 
Respiratory 
ARDS
Pulmonary fibrosis 
Pneumonia /Bronchitis 
Pulmonary hypertension 

Renal Acute kidney injury 
Hepatic Elevated amniotransferases
Endocrine HyperglycemiaOthers

Neurological 
Headaches

Dizziness
Anosmia 
Ageusia

Respiratory 
Dyspnea 

Dry cough
Sore throat 

30
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19%
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<0.1%

1-3.4%

32

0.15%
8.3%
15%

1.17%
0.18 %

33

2.Meijer, W. et al. 2015 Acta Obstet Gynecol Scand

1.Wang, R., et al(2021). Int J Infect Dis.
3.Wei, S. Q, et al (2021). CMAJ
4.Villar J, et al.JAMA Pediatrics August 1,2021
5.Karimi-Zarchi, et al.(2021). Turk J Obstet Gynecol
6. Papageorghiou, A. T., et al.(2021). Am J Obstet Gynecol

34

Elsaddig, M. and A. Khalil (2021). Best Pract Res Clin Obstet Gynaecolcollll

35

Ko, J. Y., et al.(2021). Clin Infect Dis

• (OR 4.16), 
• (OR 4.29),
• (OR 1.89).
• (OR 1.99) 
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Wei, S. Q, et al (2021). CMAJ
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Verma, S., et al.(2021). Med (N Y)
https://action-on-pre-eclampsia.org.uk/wp-content/uploads/2020/02/Research-and-
changing-practice.pdf
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• SARS-CoV-2 1.6%-3%  
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1.Wang, R., et al(2021). Int J Infect Dis
2.Meijer, W. et al. 2015 Acta Obstet Gynecol Scand 4.

39

Elsaddig, M. and A. Khalil (2021). Best Pract Res Clin Obstet Gynaecolollllllco Solomon, D. A.,et al.(2020). JAMA

Take home message -

41
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COVID 19 
COVID 19 
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SARS-CoV-2 infection and COVID-19 vaccination in pregnancy

Nat Rev Immunol. 2022 May;22
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Association Between BNT162b2 Vaccination and Incidence of SARS-CoV-2 Infection in Pregnant Women

Observational Study JAMA. 2021 Aug
WWWWWWWWWWomenomenmeomenomenomenomenomenenenomenomenenomeomenemeomen
021 AuAuAugAuAuAuuAAAuAuAAuAuuu 38

SARS-CoV-2 infection and COVID-19 vaccination rates in pregnant women in Scotland
Nat Med. 2022 Mar
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39SARS-CoV-2 infection and COVID-19 vaccination rates in pregnant women in Scotland. Nat Med. 2022 Mar22222222222222222 MarMarMarMararaMarMaMararMarMarMaraMaraaara 40SARS-CoV-2 infection and COVID-19 vaccination rates in pregnant women in Scotland. Nat Med. 2022 Mar222222222222222222 MaMarMarMarMaMaMarMaMarMarMarMarMararMaraararMarM

41

COVID-19 COVID-19(Omicron)

42
Association of COVID-19 Vaccination During Pregnancy With Incidence of SARS-CoV-2 Infection in Infants

JAMA Intern Med. Published online June 1, 2022
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Omicron

43
Preserved recognition of Omicron spike following COVID-19 messenger RNA vaccination in pregnancy

Am J Obstet Gynecol. 2022 Apr 14
nnanancnanccnancnancy
pr 141141414141414141141414414141144 44

45
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• 3
•

• mRNA (BNT/ )
• (AZ/J&J): mRNA

• ( )
•

46

47
Association Between 3 Doses of mRNA COVID-19 Vaccine and Symptomatic Infection 
Caused by the SARS-CoV-2 Omicron and Delta Variants. JAMA. 2022;327(7):639-651

ctioctiocttctioctioc n 
-651515111151511111 48

Maternal and Neonatal SARS-CoV-2 Omicron Variant Neutralization after Antenatal mRNA Vaccination
Clin Infect Dis. 2022 May 24

Omicron
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Maternal and Neonatal SARS-CoV-2 Omicron Variant Neutralization after Antenatal mRNA Vaccination
Clin Infect Dis. 2022 May 24
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• WHO:
• 222 symptomatic individuals admitted to hospital with monkeypox in 

the DRC between 2007 and 2011: 4 pregnant women
• 3/4 (75%) 

• diffuse cutaneous maculopapillary lesions on the skin of the 
head, trunk and extremities.

• 1/4 (25%) 6
• had a generalized skin rash consistent with monkeypox disease 
•

Monkeypox and pregnancy: what do obstetricians need to know?
Ultrasound Obstet Gynecol. 2022 Jul
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222222 J22 J2222222222 2222 J22 2 ululllllllllll
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1979( 68 )
•

85
•

58

?

• !!!
•

• ACAM2000: live Vaccinia virus
• JYNNEOSTM: live virus that is non-replicating

• WHO
•
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• 4
• 4-14
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(

SARS-CoV-2 

2

SARS-CoV-2
Coronavirinae beta betacoronavirus

RNA

alpha HCoV-229E HCoV-NL63
beta HCoV-HKU1 HCoV-OC43

SARS-CoV MERS-CoV
SARS-CoV-2

ACE2

E M
S

3

1184 31.8% 26.9% /
17.0% 11.8% 8.0% 83%

11% ARDS 6% 1%

2022 Omicron 
Omicron 

X 
CT ground glass opacity, GGO
CT CT 8-14 CT 

ICU 10 CT 
GGO consolidation

SARS-CoV-2 2022 5 26 

4

acute respiratory distress 
syndrome, ARDS

SARS-CoV-2 

5

65 

( ) (
) (

)

( )
( ) ( )

BMI 30( 12–17 BMI 95 )

( )

(HIV 
)

6

- 31 -



Maternal and Neonatal Morbidity and Mortality 
Among Pregnant Women With and Without COVID-
19 Infection: The INTERCOVID Multinational 
Cohort Study    JAMA pediatrics 

A total of 706 pregnant women with COVID-19 diagnosis and 1424 pregnant 
women without COVID-19 diagnosis were enrolled, all with broadly similar 
demographic characteristics

In this multinational cohort study, COVID-19 in pregnancy was associated with 
consistent and substantial increases in severe maternal morbidity and 
mortality and neonatal complications when pregnant women with and without 
COVID-19 diagnosis were compared.

2021 Aug 1;175(8):817-826.

7 8

28

9

SARS-CoV-2 (
WHO, NIH IDSA)

room air
>94%

> 30 /
severe respiratory distress PaO2/FiO2 < 300

room air 94% (infiltration) > 50%

10

SARS-CoV-2

ARDS
X 

opacities
origin of edema

fluid overload
hydrostatic

65mmHg > 2mmol/L

11

SARS-CoV-2

SARS-CoV-2 

SARS-CoV-2 /
/

SARS-CoV-2 

12
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SARS-CoV-2

SARS-CoV-2 

SARS-CoV-2 

13

Dexamethasone

SpO2 94%
ECMO

dexamethasone 6mg 

(1) prednisolone 40mg 
hydrocortisone 80mg 

(2) dexamethasone 6mg q12h
(D1-2) prednisolone 40mg hydrocortisone 80mg 

(D3 D10)

14

Dexamethasone and betamethasone, fluorinated glucocorticoids, are less 
-HSD2( -hydroxysteroid dehydrogenase) 

and thus cross the placenta more readily, making them the appropriate 
corticosteroids of choice for fetal lung maturation

Melanie Nana et al. BMJ 2022;377:bmj-2021-069739
15

Tocilizumab (IL-6 inhibitor)
dexamethasone ( SpO2 94%

ECMO)
dexamethasone + remdesivir SpO2 94%

8mg/kg 800mg

www.uktis.org / 
www.medicinesinpregnancy.org

16

Baricitinib (JAK1/JAK2 inhibitor)
(cytokine) 

dexamethasone dexamethasone + remdesivir
dL)

4mg 14 

baricitinib tofacitinib 10mg 
14 

Clinical data on baricitinib in pregnancy and lactation are limited.

17

SARS-CoV-2 Ronapreve
(REGN-COV2) Casirivimab + imdevimab
Bamlanivimab + etesevimab

12 40 

600mg casirivimab + 600mg imdevimab 700mg bamlanivimab + 1400mg 
etesevimab

: These monoclonal antibodies, directed toward the SARS-CoV-2 spike protein

(1) 

(2) Bamlanivimab + etesevimab

18
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Remdesivir (Veklury)

12 
40 

Remdesivir 200 mg IVD D1, 100 mg IVD D2-3

SpO2 94%

RNA nucleotide analogue RNA polymerase 
inhibitor, NUC inhibitors prodrug

RNA

12 ( ) 200mg IVD D1 100mg IVD D2–5

Remdesivir can be given in pregnancy if the benefits outweigh the 
potential risks. www.uktis.org / www.medicinesinpregnancy.org

19

Biotransformation and transplacental transfer of the anti-viral 
remdesivir and predominant metabolite, GS441524 in pregnant rats

Ling Yang,a I-Hsin Lin,a Lie-Chwen Lin,b Jeffrey W. Dalley,c,d and Tung-Hu Tsai a,c * a 

a Institute of Traditional Medicine, School of Medicine, National Yang Ming Chiao Tung University, Taiwan   

b National Research Institute of Chinese Medicine, Ministry of Health and Welfare, Taiwan 

c Department of Psychology, University of Cambridge, Cambridge CB2 3EB, United Kingdom d Department of Psychiatry,  

University of Cambridge, Cambridge CB2 0SZ, United Kingdom

www.the lancet.com Vol 81 Month July, 2022

eBioMedicine 2022;81: 104095 Published online xxx https://doi.org/10.1016/j. ebiom.2022.104095

While remdesivir does not directly cross into the fetus, however, its main metabolite, 
GS-441524 readily crosses the placenta and can reside there for at least 4 hours as 
shown in the pregnant Sprague-Dawley rat model. These findings suggest that careful 
consideration should be taken for the use of remdesivir in the treatment of COVID-19
in pregnancy.

20

Nirmatrelvir + ritonavir (Paxlovid)

* 12 
40 

Nirmatrelvir (PF-07321332)300 mg + ritonavir 100 mg PO BID x 5 days

ritonavir 

21

Paxlovid
PF-07321332(Nirmatrelvir) ritonavir CYP3A CYP3A 

PF-07321332 ritonavir PAXLOVID 

PF-07321332 SARS-CoV-2 (Mpro) ritonavir HIV-1 
CYP3A SARS-CoV-2 Mpro

Ritonavir HIV-1 SARS-CoV-2 Mpro
Ritonavir CYP3A PF-07321332 PF-07321332 

https://www.promegaconnections.com/covid-19-antiviral-therapies-what-are-the-
new-drugs-and-how-do-they-work 22

Paxlovid and pregnancy 

23

24
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25 26

Molnupiravir (Lagevrio)
* ( ( ) )

18 

Molnupiravir 800 mg PO BID x 5 days

*

Molnupiravir causes mutations in the newly 
synthesized viral RNA strand, ultimately 
shutting down viral replication.

N4- N4-
hydroxycytidine

https://www.promegaconnections.com/covid-19-antiviral-therapies-
what-are-the-new-drugs-and-how-do-they-work

27

SARS-CoV-2 

28

SARS-CoV-2
( )

:

X-Ray CT 

92% (5L/min)

SARS-CoV-2 
50 

29

SARS-CoV-2
( )

SARS-CoV-2 1.6-3%

23 

24-31 

32 

COVID-19 

30
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SARS-CoV-2
( )

COVID-19 

2. Transamine

3. 
-agonist MgSO4 Methergin

4. Acetaminophene NSAIDs 

31

1. 

2. 
,

32

:

1. 

2. 

3. 

33

The Panel recommends that pregnant patients who are receiving 
anticoagulant or antiplatelet therapies for underlying conditions continue 
these medications after they receive a diagnosis of COVID-19 (AIII).

The Panel recommends using a prophylactic dose of anticoagulation for 
pregnant patients hospitalized for manifestations of COVID-19, unless 
otherwise contraindicated

The use of anticoagulation therapy during labor and delivery requires 
specialized care and planning. It should be managed in pregnant patients with 
COVID-19 in a similar way as in pregnant patients with other conditions

UFH, LMWH, and warfarin do not accumulate in breast milk and do not induce 
an anticoagulant effect in the newborn; therefore, they can be used by 
breastfeeding individuals who require VTE prophylaxis or treatment

https://www.covid19treatmentguidelines.nih.gov/thera
pies/antithrombotic-therapy/

34

Melanie Nana et al. BMJ 2022;377:bmj-2021-069739

35

Research questions

What is the appropriate dose of low molecular weight heparin for venous 
thromboembolism prophylaxis in covid-19 in pregnancy?

What is the efficacy of prednisolone and/or methylprednisolone in preventing 
severe outcomes of covid-19 in pregnancy?

How effective is prone positioning in the treatment of pregnant women with 
covid-19? How can the prone position be used more effectively in pregnant 
women?

What are the long term outcomes of covid-19 in pregnancy for women and 
their children?

36
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Influenza

38

39

41

Efficacy and Safety of Favipiravir in Moderate COVID-19 Pneumonia 
Patients without Oxygen Therapy: A Randomized, Phase III Clinical Trial

42

https://www.xofluza.com/hcp/why-xofluza/mechanism-of-action.html

mRNA 5 CAP
mRNA
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43 44

Favipiravir exposure and pregnancy outcome of 
COVID-19 patients
Eur J Obstet Gynecol Reprod Biol. 2022 Jan; 268: 110–115; Published online 2021 Dec 6. doi: 
10.1016/j.ejogrb.2021.12.001

Favipiravir is under investigation for the treatment of COVID-19 and given to patients in many countries 
following emergency use approval. Based on data from animal studies, favipiravir use is contraindicated 
during pregnancy.

This article includes the outcomes of 29 pregnancies reported to the Clinical Pharmacology and 
Toxicology Unit regarding favipiravir use in pregnancy. 5 were electively terminated and 24 resulted in 
live birth. There were no miscarriages or no stillbirths. There were 25 live births including one pair of 
twins. Three children were born premature, and one infant had patent foramen ovale. Birth weights, 
lengths and head circumferences of all infants were within normal range.

Conclusion

The results of the study indicate that favipiravir is unlikely to be a major human teratogen

45

Inhaled Zanamivir vs Oral Oseltamivir to Prevent Influenza-related Hospitalization or Death: A
Nationwide Population-based Quasi-experimental Study

46

There were 2510 fetal deaths among 417,406 eligible pregnancies. ILI 
during regular seasons was not associated with increased risk of fetal death: 
adjusted HR=0.90 (95% CI 0.64–1.27). In contrast, ILI during the pandemic 
was associated with substantially increased risk of fetal death, with an 
adjusted HR of 1.75 (95% CI 1.21–2.54). The risk was highest following first
trimester ILI (adjusted HR=2.28 [95% CI 1.45–3.59]). ILI during the 
pandemic—but not during regular seasons—was associated with increased 
risk of fetal death in the second and third trimester. The estimated effect 
was strongest with ILI in first trimester.

47 48
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COVID 19 and influenza

49

Diagnosis of Influenza and COVID-19 When Influenza 
Viruses and SARS-CoV-2 Are Cocirculating

The COVID-19 Treatment Guidelines Panel (the Panel) 
recommends testing for both viruses in all hospitalized 
patients with acute respiratory illness (AIII).

The Panel recommends influenza testing in addition to 
SARS-CoV-2 testing in outpatients with acute respiratory 
illness if the results will change the clinical management 
strategy for the patient (e.g., administering antiviral 
treatment for influenza) (BIII).

50

Antiviral Treatment of Influenza When Influenza 
Viruses and SARS-CoV-2 Are Cocirculating

Antiviral treatment of influenza is the same in all patients with or without 
SARS-CoV-2 coinfection (AIII)

The Panel recommends that hospitalized patients with suspected influenza 
be started on empiric treatment for influenza with oseltamivir as soon as 
possible and without waiting for influenza test results (AIIb).

Antiviral treatment for influenza can be stopped when influenza has been 
ruled out by the results of a nucleic acid detection assay in upper respiratory 
tract specimens for nonintubated patients and in both upper and lower 
respiratory tract specimens for intubated patients.

51

A systematic literature search was performed on September 28, 2019 for 
original research articles published in Medline, Web of Science, and Embase
databases from December 2019 to September 2020

Eleven prevalence studies with total of 3,070 patients with COVID-19, and 79 
patients with concurrent COVID-19 and influenza were selected for final 
evaluation. The prevalence of influenza infection was 0.8% in patients with 
confirmed COVID-19. The frequency of influenza virus co-infection among 
patients with COVID-19 was 4.5% in Asia and 0.4% in the America.

Prevalence of co-infection with influenza in men and women with COVID-19 
was 5.3 and 9.1%, respectively. Eight case reports and 7 case series with a total 
of 123 patients with COVID-19 were selected, 29 of them (16 men, 13 women) 
with mean age of 48 years had concurrent infection with influenza viruses A/

52

Two of 29 patients died (6.9%), and 17 out of 29 patients recovered (58.6%). 
Oseltamivir and hydroxychloroquine were the most widely used drugs used for 
41.4, and 31% of patients

a low proportion of COVID-19 patients have influenza co-infection, however, 
the importance of such co-infection, especially in high-risk individuals and the 
elderly, cannot be ignored.Unable to report the exact rate of simultaneous 
influenza in COVID-19 patients worldwide due to a lack of data from several 
countries

53

An over 18-month period study with 17,011 adults with SARS-CoV-2 infection shows 
1.3% of coinfection with influenza viruses. However, the actual coinfection rate may 
be much higher in that some coinfected patients may have undetectable influenza 
virus at the time SARS-CoV-2 infection is diagnosed

The proportion of coinfection with influenza virus and SARS-CoV-2 among children 
(3.2%) was remarkably higher than that in adult patients (0.3%), indicating that 
children are more susceptible to the coinfection. J Clin Virol Plus. 2021;1:100036

Treating Flucovid by combining such anti-influenza drugs as Tamiflu and such anti-
COVID-19 drugs as Paxlovid is recommended.

54
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Coinfection with influenza A virus(IAV) 
enhances SARS-CoV-2 infectivity

IAV preinfection significantly promoted the infectivity of SARS-CoV-2 in a 
broad range of cell types. 

Remarkably, in vivo, increased SARS-CoV-2 viral load and more severe lung 
damage were observed in mice coinfected with IAV.

Moreover, such enhancement of SARS-CoV-2 infectivity was not observed 
with several other respiratory viruses, likely due to a unique feature of IAV 
to elevate ACE2 expression. 

Cell Research (2021) 31:395 – 403

55

Experimental procedure of IAV and live SARSCoV-2 coinfection. A549 (f), Calu-3 (g), and NHBE (h) cells were 
preinfected with WSN at an MOI of 0.1 for 12 h. Cells were then infected with live SARS-CoV-2 at an MOI of 0.01 
for another 48 h. Total RNA in cell lysates and the supernatants was collected to detect the E and N genes via
TaqMan-qRT-PCR. The data are expressed as fold changes in viral RNA levels in IAV preinfected cells relative to 
the non-IAV infection control.

56

57

None of HRSV ,HPIV , HRV3 could stimulate pseudo-SARS-
CoV-2 infection at neither low nor high infection dose

IAV has a unique feature to promote both pseudo- and live-SARSCoV-2 
infection compared to HRSV, HPIV, and HRV3.(human respiratory syncytial 
virus (HRSV), human parainfluenza virus (HPIV), or human rhinovirus 3 (HRV3

58

IAV infection induces elevated ACE2 expression 
An obvious switch in intracellular ACE2 expression was triggered at 12 h post-
IAV infection. Influenza NP, Mx1, and ISG54 increased accordingly, confirming 
successful IAV infection

59

COVID-19

60
https://emergency.cdc.gov/coca/calls/2020/callinfo_091720.asp
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Isaacs D. 2012;23(6): 111-115. 5 6
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Florian Krammer. Nature volume 586, pages516–527(2020) 11
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((herd immunity)
•

21

•

•

22

Estimated RR0 and HITs of well-known infectious diseases

23

Disease Transmission R0 HIT

Measles Airborne 12–18 92–95%

Pertussis Airborne droplet 12–17 92–94%

Diphtheria Saliva 6–7 83–86%

Rubella Airborne droplet 6–7 83–86%

Smallpox Airborne droplet 5–7 80–86%

Polio Fecal-oral route 5–7 80–86%

Mumps Airborne droplet 4–7 75–86%

SARS Airborne droplet 2–5 50–80%

Ebola Bodily fluids 1.5–2.5 33–60%

Influenza Airborne droplet 1.5–1.8 33–44%

HIT – (E x Pv)

• HIT: (herd immunity threshold)
• E : (effectiveness of vaccine)
• Pv :

24
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Effective reproductive number (Rt)
• (

)
• R t= R0 x F,  F
• 1 
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https://adr.fda.gov.tw/
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39 40

https://www.taiwan-pharma.org.tw/weekly/2239/2239-4-2.htm
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•
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2009-2010 H1N1
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Report of the SAGE working group on vaccine hesitancy (WHO, 2014)
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https://pharmaceutical-journal.com/article/ld/how-to-address-vaccine-hesitancy Ref: Global Public Health 2018 Lancet 2020; 396: 898–908 

50

•
•
•
•
•

•
•
•
•

51 52

53

************************************

54

- 53 -



55

- 54 -






	空白頁面
	空白頁面

