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Agenda

e US CDC guideline for infection control of COVID-19 (Aug. 2022)
* Personal protection equipment (PPE)
* New challenges in the healthcare setting



US CDC updated guidance: Aug. 2022

Guidance to help you make informed
decisions to prevent severe COVID-19

Know your Take action if you are
sick or test positive

MMWR Morb Mortal Wkly Rep. ePub: 11 August 2022. DOI: http://dx.doi.org/10.15585/mmwr.mm7133el



Risk evaluation

e Person’s risk for exposure to SARS-CoV-2
* nonpharmaceutical interventions,
* improving ventilation,
* use of masks or respirators indoors,
* testing

* Risk for developing severe illness
* age, disability status, and underlying medical conditions

MMWR Morb Mortal Wkly Rep. ePub: 11 August 2022. DOI: http://dx.doi.org/10.15585/mmwr.mm7133el



Risk evaluation

e CDC recommends the use of three indicators to measure COVID-19
Community Levels:

1) new COVID-19 hospital admissions per 100,000 population in the
last 7 days;

2) percentage of staffed inpatient beds occupied by patients with
confirmed COVID-19 (7-day average); and

3) new COVID-19 cases per 100,000 population in the last 7 days.

MMWR Morb Mortal Wkly Rep. ePub: 11 August 2022. DOI: http://dx.doi.org/10.15585/mmwr.mm7133el



Risk evaluation

e staying up to date with vaccination,

e improving ventilation,
O W e testing persons who are symptomatic and those who have been exposed

e isolating infected persons

]
¢ adding protections for persons who are at high risk for severe illness (e.g., use of
I I l ‘ I u I I I masks or respirators that provide a higher level of wearer protection)

[
e all persons wearing masks indoors in public and further increasing protection to
I g populations at high risk

MMWR Morb Mortal Wkly Rep. ePub: 11 August 2022. DOI: http://dx.doi.org/10.15585/mmwr.mm7133el




CDC updated guidance: Aug. 2022

Guidance to help you make informed
decisions to prevent severe COVID-19

Know your Take action if you are
risk sick or test positive

MIGUST 11, 202
MMWR Morb Mortal Wkly Rep. ePub: 11 August 2022. DOI: http://dx.doi.org/10.15585/mmwr.mm7133el



Vaccination
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2;':;',‘1?;?5 ‘Next Generation’ Moderna Coronavirus
Booster Jab Approved for Use in Adults

THE PRESS ASSOCIATION (Laura Parnaby, PA)
2022%E8415H F46:38 [GMT+8]

Listen to Live H

Listen to this article " p . . .
A "next generation" coronavirus booster jab which may only need

> 317 administering once a year has been approved for use in adults.
Share thisarticle The Medicines and Healthcare products Regulatory Agency (MHRA)
&) @) n) @) (&) has authorised Moderna's bivalent vaccine, which targets the

) ) original Covid strain and the Omicron variant.
Tracking Covid-19

https://www.bloomberg.com/news/articles/2022-08-15/-next-generation-moderna-
coronavirus-booster-jab-approved-for-use-in-adults



What to expect?

e Moderna: bivalent booster

» Spikevax bivalent Original/Omicron: half of the vaccine (25 micrograms)
targets the original virus strain from 2020 and the other half (25 micrograms)
targets Omicron

* Moderna vaccine triggers a strong immune response against both Omicron
(BA.1) and the original 2020 strain

* also found to generate a good immune response against the Omicron sub-
variants BA.4 and BA.5

* The Pfizer/BioNTech: bivalent vaccine (August 26, 2022)

* completed a submission to the European Medicines Agency (EMA) for a
booster dose of an Omicron BA.4/BA.5-adapted bivalent COVID-19 vaccine for
individuals 12 years of age and older.

https://www.gov.uk/government/news/first-bivalent-covid-19-booster-vaccine-approved-by-
uk-medicines-regulator

https://www.pfizer.com/news/press-release/press-release-detail/pfizer-and-biontech-
complete-submission-european-medicines



CDC updated guidance: Aug. 2022

Guidance to help you make informed
decisions to prevent severe COVID-19

Know your Take action if you are
risk sick or test positive

MIGUST 11, 202
MMWR Morb Mortal Wkly Rep. ePub: 11 August 2022. DOI: http://dx.doi.org/10.15585/mmwr.mm7133el



COVID-19 exposure

* CDC now recommends case investigation and contact tracing only in
healthcare settings and certain high-risk congregate settings

* Public health efforts can focus on case notification and provision of
information and resources to exposed persons about access to testing

MMWR Morb Mortal Wkly Rep. ePub: 11 August 2022. DOI: http://dx.doi.org/10.15585/mmwr.mm7133el



Testing

* Individual:

* All persons should seek testing for active infection when they are
symptomatic or

* if they have a known or suspected exposure to someone with COVID-19

* Facilities:
* When implemented, screening testing strategies should include all persons,
irrespective of vaccination status.

* Screening testing might not be cost-effective in general community settings,
especially if COVID-19 prevalence is low

MMWR Morb Mortal Wkly Rep. ePub: 11 August 2022. DOI: http://dx.doi.org/10.15585/mmwr.mm7133el



CDC updated guidance: Aug. 2022

Guidance to help you make informed
decisions to prevent severe COVID-19

Know your Take action if you are
risk sick or test positive

MIGUST 11, 202
MMWR Morb Mortal Wkly Rep. ePub: 11 August 2022. DOI: http://dx.doi.org/10.15585/mmwr.mm7133el



Isolation infected

* Infected persons should remain in isolation for >5 days

e wear a well-fitting and high-quality mask if they must be around
others

* Infected persons may end isolation after 5 days, only when

* they are without a fever for >24 hours without the use of medication, AND
* all other symptoms have improved, and

* they should continue to wear a mask or respirator around others at home and
in public through day 10

MMWR Morb Mortal Wkly Rep. ePub: 11 August 2022. DOI: http://dx.doi.org/10.15585/mmwr.mm7133el



Isolation infected

* Persons who have access to antigen tests and who choose to use
testing to determine when they can discontinue masking should wait
to take the first test

 until at least day 6, and

* they are without a fever for 224 hours without the use of fever-reducing
medication, and

* All other symptoms have improved

* Use of two antigen tests with 248 hours between tests provides more
reliable information because of improved test sensitivity

MMWR Morb Mortal Wkly Rep. ePub: 11 August 2022. DOI: http://dx.doi.org/10.15585/mmwr.mm7133el



Isolation infected

* If either test result is positive, persons should continue to wear a

mask around others and continue testing every 48 hours until they
have two sequential negative results.

MMWR Morb Mortal Wkly Rep. ePub: 11 August 2022. DOI: http://dx.doi.org/10.15585/mmwr.mm7133el



Day 0 Day of symptom onset, or
for asymptomatic persons, day of collection of test specimen with positive result
L
Isolate (stay home and away from others)
D 5 Wear a well-fitting mask around others at home
ays 1- Avoid persons in household who are at high risk for severe illness
) i !
No fever for =224 hours and other symptoms improving Fever persists or other symptoms not improved
Days =6 < \
End isolation (must be on day 6 or later) i . .
Wear a mask around others in public and at home until day 10 Continue toisolate until fever—free for 224 hours and
Avoid persons at high risk for severe illness other symptoms improve

\
|

! '

No access to antigen tests or choose not to test Have access to antigen tests and choose to use
to discontinue masking before the end of day 10 testing to determine when to discontinue masking

l l

Take two antigen tests
First test: after 5 days of isolation and fever-free for
24 hours and other symptoms have improved
Second test: 48 hours after first test

' '

Wear a mask around others in public and at
home from the end of isolation until the
end of day 10

Both antigen test results are negative One or both antigen test results are positive
I ¥
May discontinue masking after the Continue masking around others in public and at home
second negative test result Wait at least 48 hours before taking another test
Continue testing every 48 hours
Wear a mask around others at home and in public until
two consecutive antigen test results are negative

MMWR Morb Mortal Wkly Rep. ePub: 11 August 2022. DOI: http://dx.doi.org/10.15585/mmwr.mm7133el



Agenda

e CDC guideline for infection control of COVID-19 (Aug. 2022)
* Personal protection equipment (PPE)
* New challenges in the healthcare setting



PPE suggestion
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Correct* Incorrect
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— l:ﬁ .ll_&‘ b JJ: H—ﬁ‘ [:[ }E\ EJ ?[ éi '}_‘[i @ The respirator must be put on correctly @) The respirator filter must capture
71N ! and worn during the exposure. more than 95% of the particles
/IJJQ E/j :EE[ lg/—/ ® from the air that passes
I, N SIS The respirator must fit snugly through it.
,f}l' /j/j EI against the user’s face to
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skin and respirator seal.
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*If your respirator has a metal bar or a molded nose cushion, it should rest over the nose and not the chin area.
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e CDC guideline for infection control of COVID-19 (Aug. 2022)
* Personal protection equipment (PPE)

* New challenges in the healthcare setting
* Viral rebound
* New variant
* Vaccination benefit for re-infection?
* Long COVID
* Infection control for special groups



New challenge:

* Viral rebound

* New variant

* Vaccination benefit for re-infection?
* Long COVID

* Infection control for special groups



Scenario 1

e 26 years old woman
* COVID-19, DO = 2022/07/24, antigen positive

* Two close contact family member(/X%£) were diagnosed as COVID-19 by
antigen test on 7/21. Fever was then noted on 7/24 with mild exertional
dyspnea and waist soreness.

e status post 3-day Remdesivir
* COVID-19 risk factors

e Age =65yr (-), DM(-), CKD(-), CVD other than HTN(-), Chronic lung
diseases(-), TB(-), Chronic liver diseases(-), Disability(-), Psychiatric disorder
or dementia(-), smoke(-), pregnancy(+), BMI =30(-), immunocompromised
status(-)
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Scenario 1

 COVID 19 infection, day 8
 Admitted for NSD on Aug. 1, 2022
* SARS-CoV-2 RNA PCR Positive Ct:21.9 (Roche Cobas Liat system)



Scenario 1

 COVID 19 infection, day 8
 Admitted for NSD on Aug. 1, 2022
* SARS-CoV-2 RNA PCR Positive Ct:21.9 (Roche Cobas Liat system)




Viral rebound

* remdesivir (Veklury)

* highly effective in decreasing the risk of hospitalization of people with
mild to moderate COVID-19

e Selection for RDV resistance

Nature Communications volume 13, Article number: 1547 (2022)



Viral rebound

e Paxlovid: Nirmatrelvir-ritonavir
* reduce hospitalization in high-risk patients with early-stage
* US FDA issued emergency use authorization (EUA) in December 2021

* individuals have reported finishing the five-day treatment, feeling
better, and testing negative on an at-home rapid test. But then, their
Covid-19 symptoms return, and they test positive again a few days
later.

https://www.advisory.com/daily-briefing/2022/05/26/cdc-paxlovid



Viral rebound after Paxlovid

* Six of 7 had symptoms recurred

* Symptoms re-onset: a median of 9 days after initial positive test or 4
days after completion of the nirmatrelvir-ritonavir course.

» A detectable viral load was identified for a median of 12 days (range
O0-15) after completion of nirmatrelvir-ritonavir.

* Cultures were positive until 5, 11, and 11 days after completion of the
course of nirmatrelvir-ritonavir, respectively. (n=3)

Clinical Infectious Diseases, ciac512, https://doi.org/10.1093/cid/ciac512



https://doi.org/10.1093/cid/ciac512

Figure 1. Virologic and clinical course of individuals with rebound of
COVID-19 following nirmatrelvir-ritonavir ...
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Because live viral shedding can occur
at the time of relapse, restarting
monitoring and isolation from the
time of relapse may be warranted.

Clinical Infectious Diseases, ciac512, https://doi.org/10.1093/cid/ciac512
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Viral rebound

 CDC on May, 2022 issued a warning saying that patients who
complete a five-day course of Paxlovid and experience a return of
Covid-19 symptoms should isolate for an additional five days.

https://www.advisory.com/daily-briefing/2022/05/26/cdc-paxlovid



Scenario 1

* COVID 19 infection, day 8, s/p 3 days remdesivir

 Admitted for NSD on Aug. 1, 2022

* SARS-CoV-2 RNA PCR Positive Ct:21.9 (Roche Cobas Liat system)
e Suggest single room or isolation room use



New challenge:

* Viral rebound

* New variant

* Vaccination benefit for re-infection?
* Long COVID

* Infection control for special groups



Variant of concern
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https://www.ecdc.europa.eu/en/covid-19/variants-concern. Accessed August. 3, 2022
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Impact of BA.4 and BA.S

* their capacity to infect people who were immune to earlier forms of
Omicron and other variants

* antibodies triggered by vaccination are less effective at blocking BA.4
and BA.5 than they are at blocking earlier Omicron strains, including
BA.1 and BA.2

e South Africa’s BA.4 and BA.5 wave lead to

* similar rate of hospitalization

* slightly lower death rate when compared with the country’s earlier Omicron
wave

Nature 606, 848-849 (2022)



Incubation period

Incubation period _

Alpha variant 5 days
Beta 4.5
Delta 4.41
Omicron 3.42

* estimation of the duration of follow-up for contact tracing and
secondary case detection

JAMA Network Open: "Incubation Period of COVID-19 Caused by Unique SARS-CoV-2 Strains."



New challenge:

* Viral rebound

* New variant

* Vaccination benefit for re-infection?
* Long COVID

* Infection control for special groups



Reduced Risk of Reinfection with SARS-CoV-2 After
COVID-19 Vaccination — Kentucky, May—June 2021

* Among Kentucky residents infected with SARS-CoV-2 in 2020,
vaccination status of those re-infected during May—June 2021 was
compared with that of residents who were not reinfected

e Kentucky residents aged >18 years with SARS-CoV-2 infection
confirmed by positive nucleic acid amplification test (NAAT) or
antigen test resultst reported in Kentucky’s National Electronic
Disease Surveillance System (NEDSS) during March—December 2020

were eligible for inclusion

MMMR/ August 13, 2021 / 70(32);1081-1083



Reduced Risk of Reinfection with SARS-CoV-2 After
COVID-19 Vaccination — Kentucky, May—June 2021

e Case-patients and controls were matched on a 1:2 ratio based on sex,
age (within 3 years), and date of initial positive SARS-CoV-2 test

(within 1 week)

e fully vaccinated if a single dose of Janssen (Johnson & Johnson) or a
second dose of an mMRNA vaccine (Pfizer-BioNTech or Moderna) was

received >14 days before the reinfection date

MMMR/ August 13, 2021 / 70(32);1081-1083



Reduced Risk of Reinfection with SARS-CoV-2 After
COVID-19 Vaccination — Kentucky, May—June 2021

TABLE 2. Association of SARS-CoV-2 reinfection* with COVID-19
vaccination status — Kentucky, May—June 2021 Return

No. (%)

Vaccination status Case-patients  Control participants  OR (95% CI)f

Not vaccinated 179 (72.8) 284 (57.7) 2.34(1.58-3.47) .
Partially vaccinated" 17 (6.9) 39 (7.9) 1.56(0.81-3.01)

Fully vaccinated® 50 (20.3) 169 (34.3) Ref

Total 246 (100) 492 (100) —

Abbreviations: Cl = confidence interval; NAAT = nucleic acid amplification test; OR = odds ratio; Ref = referent group.

*All case-patients (reinfected) and control participants (not reinfected) had previous SARS-CoV-2 infection documented by positive NAAT or antigen test results during
March-December 2020. Reinfection was defined as receipt of positive NAAT or antigen test results during May 1-June 30, 2021.

" Estimated based on conditional logistic regression.

5 Case-patients were cansidered partially vaccinated if =1 dose of vaccine was received, but the vaccination series was either not completed or the final dose was received
<14 days before their reinfection date. For control participants, the same criteria were applied, using the matched case-patient’s reinfection date.

Y Case-patients and control participants were considered fully vaccinated if a complete COVID-19 vaccine series was received =14 days before the case-patient’s reinfection
date.

MMMR/ August 13, 2021 / 70(32);1081-1083



Vaccination to prevent re-infection

e The duration of immunity resulting from natural infection, although
not well understood, is suspected to persist for 290 days in most
persons.



What to expect?

 Moderna: bivalent booster (UK)
* includes the original "ancestral” virus strain and elements of the Omicron.

* The Pfizer/BioNTech: bivalent vaccine (August 22, 2022)

* sent an application to the FDA for emergency use authorization of its updated
COVID-19 booster vaccine

* The vaccine, which is adapted for the BA.4 and BA.5 Omicron variants, would
be meant for ages 12 and older.

* original SARS-CoV-2 spike protein, which is present in the original Pfizer-

BioNTech COVID-19 Vaccine, together with mRNA encoding the spike protein
of the Omicron BA.4/BA.5 variant

https://www.europeanpharmaceuticalreview.com/news/173650/uk-approves-modernas-
bivalent-covid-19-vaccine/

https://www.pfizer.com/news/press-release/press-release-detail/pfizer-and-biontech-submit-
application-us-fda-emergency-use
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* Viral rebound

* New variant
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* Long COVID
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Long COVID

* Prevalence

50_90% e Earlier studies

e Focus on hospitalized patients

30 7O(y e Included both hospitalized and
y 0 non-hospitalized patients

Sci Rep 12, 11647 (2022). https://doi.org/10.1038/s41598-022-15727-0




Long COVID

* Symptoms

_ Hair loss
Respiratory

abnormality
Neurocognitive

problems

Cardiovascular system

Tiredness

Change in smell or
taste

Sci Rep 12, 11647 (2022). https://doi.org/10.1038/s41598-022-15727-0



Long COVID

e Understanding America Study (UAS) COVID-19 National Sample

* 9,000 non-institutional U.S. adults administered by the Center for
Economic and Social Research (CESR)

e biweekly from March 10, 2020 to March 31, 2021

e Study aims

(1) estimate the baseline-symptom-adjusted prevalence of long COVID,
(2) show the most commonly reported long COVID symptoms, and

(3) identify the risk factors of becoming a COVID long hauler.

Sci Rep 12, 11647 (2022). https://doi.org/10.1038/s41598-022-15727-0



Long COVID

* UAS COVID-19 National Sample

* Prevalence:
e 132 had symptoms>12 weeks after COVID-19 infection (N=308)
* 40%

Sci Rep 12, 11647 (2022). https://doi.org/10.1038/s41598-022-15727-0



Long COVID
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Figure 2. Percent with self-reported symptoms at pre-infection, infection, and post-infection stages among
COVID long haulers (n=74). The pre-infection stage is 4 weeks before the COVID diagnosis or positive test.
The infection stage is the time of COVID diagnosis or positive test. The post-infection stage is 12 weeks after
the COVID diagnosis or positive test. Symptoms were listed based on the proportion reported at the post-
infection stage. Wald (y?) tests were used to determine statistically significant differences in symptoms at the
pre-infection stage and post-infection stage, and standard errors were clustered at the individual level. *p <0.05,
“p<0.01, **p<0.001.

Sci Rep 12, 11647 (2022). https://doi.org/10.1038/s41598-022-15727-0



Long COVID
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Figure 3. Prevalence of new-onset persistent COVID symptoms among those with long COVID 12 weeks after
infection.

Sci Rep 12, 11647 (2022). https://doi.org/10.1038/s41598-022-15727-0



Risk factors for Long COVID

Current Smoker 0.74 | [0.28, 1.94]
Existing conditions

Obesity 5.44%% [2.12, 13.96]
Diabetes 1.03 [0.30, 3.48]
Cancer 0.10 [0.01, 1.16]
Heart disease 0.21 [0.03, 1.48]
High blood pressure 1.38 [0.55, 3.43]
Asthma 0.96 [0.26, 3.62]
Chronic lung disease 3.05 [0.18, 52.77]
Kidney disease 1.28 [0.19, 8.68]
Autoimmune disorder 1.83 [0.51, 6.62]
New-onset symptoms at infection stage

Body aches 1.25 [0.42, 3.74]
Fatigue 0.46 [0.15, 1.45]
Cough 0.54 [0.19, 1.52]
Headache 3.37% [1.18, 9.60]
Fever 1.06 [0.40, 2.83]
Runny or stuffy nose 1.38 [0.49, 3.84]
Loss of smell 1.58 [0.72, 3.50]
Diarrhea 1.02 [0.46,2.27]
Sore throat 3.56% [1.21, 10.46)
Shortness of breath 1.70 [0.52, 5.58]
Chest congestion 0.09%** [0.02, 0.35]
Sneezing 1.56 [0.58, 4.24]
Abdominal discomfort 1.26 [0.54, 2.93]
Dryskin 1.10 [0.29, 4.18]
Vomiting 0.75 [0.22, 2.64]
Skin rash 0.53 [0.11, 2.55]
Hairloss 6.94* [1.03, 46.92)
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New challenge:

* Re-infection

* New variant

* Vaccination benefit for re-infection?
* Long COVID

* Infection control for special groups



Breastfeeding and coronavirus disease-2019: Ad interim indications of the Italian Society of Neonatology
endorsed by the Union of European Neonatal & Perinatal Societies

Maternal & Child Nutrition, Volume: 16, Issue: 3, First published: 03 April 2020, DOI: (10.1111/mcn.13010)



Infection control for neonatal in the COVID-19 pandemic

* Two case reports describing isolation of SARS-CoV-2 from amniotic
fluid and placental tissue

* |solation of SARS-CoV-2 from the nasopharynx of the two neonates
within 48 h of life

Prenat Diagn 2020; published online April 17. https://doi.org/10.1002/pd.5713
CMAJ 2020; publised onlineMay 14. https://doi.org/10.1503/cmaj.200821



https://doi.org/10.1002/pd.5713

NEONATAL CARE

e observational cohort study

* We identified all neonates born between March 22 and May 17, 2020,

at New York Presbyterian(=3)—Komansky Children’s Hospitals to
mothers who tested positive for SARS-CoV-2 from a nasopharyngeal
swab sample at the time of deliver

* Universal screening of all pregnant women presenting in labour was
implemented in our Labour and Delivery units on March 25, 2020

The Lancet Child & Adolescent Health, Issue 10,2020, Pages 721-727,



NEONATAL CARE

* Mothers who were positive for SARS-CoV-2 could practice skin-to-skin
care and breastfeed in the delivery room with some modifications to
usual processes.

* Modification:
* mothers donned a surgical mask when near their neonate
* practiced proper hand hygiene before skin-to-skin contact, breastfeeding, and
routinecare

* All neonates who roomed in with their mothers were kept in a closed
Giraffe isolette (General Electric Healthcare, Chicago, IL), 6 feet [1:83
m] apart from their mother unless feeding.

The Lancet Child & Adolescent Health,Issue 10,2020, Pages 721-727,



NEONATAL CARE

* There were 1,481 deliveries, with 116 (8%) mothers testing positive
for SARS-CoV-2 and 120 neonates identified.

24 h of life 7 daysoflife 14 days of life
(N=120) {N=E2) (N=82)
rtP(R done
Yes 120 (100%) 79(96%) 72 (88%)
Mo 0 3 {4%) 10 (12%)
Result
Positive 0 1] o
Megative 119/120 (99%) 7979 (100%) 70072 (97%)
Irvalid® 1120 (=1%) 0 272 3%)
Data are n (%) or nfM (%). rtPCR=real-time PCR. *Mo reaction to any of the
targets, induding the internal control.
Table 3: Serial tPCR testing results

The Lancet Child & Adolescent Health,Issue 10,2020, Pages 721-727,



NEONATAL CARE

* There were 1,481 deliveries, with 116 (8%) mothers testing positive
for SARS-CoV-2 and 120 neonates identified.

 Self-reported use of masks and hand hygiene practices were done always by
62 (85%) of 73 parents, frequently or sometimes by six (8%), and never by
three (4%).

» At 5-7 days of life, 18 (22%) of 82 neonates were exclusively formula fed,
where as the remaining 64 (78%)were receiving breastmilk, through direct
latching or bottle administration.

The Lancet Child & Adolescent Health,Issue 10,2020, Pages 721-727,



7|/

Pros and Cons of £}8&[E]'ZEunder COVID-19

infected mother

Pros Cons

e Skin-skin contact o NZEEEBaby HE[O|BEEHE

* Breast feeding * Compliance of hand hygiene and
mask?

e adequate staff?



Agenda

e US CDC guideline for infection control of COVID-19 (Aug. 2022)
* Personal protection equipment (PPE)

* New challenges in the healthcare setting
* Viral rebound
* New variant
* Vaccination benefit for re-infection?
* Long COVID
* Infection control for special groups



Questions and answers



