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Ultra-Short-Course Antibiotics for Suspected Pneumonia With Preserved
Oxygenation Clin Infect Dis published online July 27, 2022

doi.org/10.1093/cid/ciac616

The investigators retrospectively identified all patients started on antibiotics for the diagnosis of
“pneumonia” in 4 hospitals with oxygen saturations 295% on RA, May 2017—February 2021.
They propensity-matched patients treated 1-2 days vs 5-8 days and compared hospital
mortality and time to discharge using sub distribution hazard ratios (SHRs). Secondary
outcomes included readmissions, 30-day mortality, C. difficile infections, hospital-free days, and
antibiotic-free days. They excluded patients with positive blood cultures (other than common
skin contaminants), missing vital signs on the first day of antibiotics, or discharge diagnosis
codes for empyema, cystic fibrosis, or bronchiectasis. They limited the population to patients
with median daily oxygen saturation levels of 295% without supplemental oxygen on both the
first and second calendar days of antibiotics.

Among 39,752 patients treated for possible pneumonia, 10,012 had median oxygen saturations
=295% without supplemental oxygen. [meaning one-quarter of hospitalized patients treated for
pneumonia had oxygenation saturations 295% on RA]. Of these, 2871 were treated 1-2 days
and 2891 for 5-8 days; 4478 patients were propensity-matched. Patients treated 1-2 vs 5-8
days had similar hospital mortality (2.1% vs 2.8%; SHR, 0.75 [95% confidence interval {Cl}, .51—
1.09]) but less time to discharge (6.1 vs 6.6 days; SHR, 1.13 [95% CI, 1.07-1.19]) and more 30-
day hospital-free days (23.1 vs 22.7; mean difference, 0.44 [95% ClI, .09—.78]). There were no
significant differences in 30-day readmissions (16.0% vs 15.8%; odds ratio [OR], 1.01 [95% ClI,
.86-1.19]), 30-day mortality (4.6% vs 5.1%; OR, 0.91 [95% ClI, .69-1.19]), or 90-day C. difficile
infections (1.3% vs 0.8%; OR, 1.67 [95% CI, .94-2.99]).

Comment: These results may surprise some, but the real question, how many of these
patients truly have bacterial pneumonia in the first place? Could some of them in fact had a
viral process, bronchitis, CHF etc.? However, the absence of impaired gas exchange makes
severe pneumonia unlikely. In fact, there is an association between the magnitude of impaired
oxygenation in patients with possible pneumonia and their risk for death and other poor
outcomes. [Crit Care Med 2009; 37:2360-8; Intensive Care Med 2020; 46:1394-403] If it
was a true bacterial process could this represent very early minimally invasive process? One of
the limitations of this study was the observational design and the possibility of unmeasured
confounders. Clinicians may have been more likely to stop antibiotics early in patients who
appeared to be stable and non toxic or in whom other information emerged that pointed to a
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nonbacterial or noninfectious process including viral testing which has been shown to cause 14-
30% of pneumonia in adults. The investigators did attempt to control for confounders by
indication by propensity-matching patients. Two published RCTs compared the safety of 3 vs 8
days of antibiotics for patients hospitalized with moderate CAP and reported no differences in
outcomes between groups. [BMJ 2006; 332:1355; Lancet 2021; 397:1195-203.] | have taught
house staff to look at changes in oxygen saturation when considering the diagnosis of
pneumonia which is part of the criteria for VAE. This article supports early discontinuation of
antibiotics started for possible pneumonia in hospitalized patients with normal oxygenation. A
perspective randomized trial would be useful in confirming the results of this trial. See next
article

Short-course antibiotic therapy for hospitalised patients with early clinical
response in community-acquired pneumonia: a multicentre cohort study Clin
Microbiol Infect published online August 18, 2022

doi.org/10.1016/j.cmi.2022.08.004

For the study, investigators prospectively followed patients admitted to four hospitals with CAP
from November 2017 through February 2019. [pre-pandemic] They included patients who had
achieved clinical stability within 3 days of treatment and measured outcomes among those
treated—as decided by the attending physician—with 8 to 14 days of antibiotic therapy
(prolonged-course) and those treated with 4 to 7 days of therapy (short-course). The primary
outcome was post-treatment mortality within 30 days, and secondary outcomes included
readmissions or new antibiotics. Patients were adults (=18 years) admitted to hospital with
CAP, defined as a new infiltrate on chest X-ray and at least one symptom/sign compatible with
pneumonia (cough, sputum production, dyspnea, temperature >38.0°C or auscultatory findings
of abnormal breath sounds). Exclusion criteria comprised recent hospital admission (<28 days),
active tuberculosis or immunosuppressive therapy. For the present study, they only included
patients that achieved clinical stability within three days of antibiotic therapy and had >1 day of
follow-up after treatment discontinuation. Clinical stability was defined as a stable respiratory
status, including a normal respiratory rate and oxygen saturation, decreasing level of C-reactive
protein (CRP), normalization of body temperature, normal oral intake and mental status.

The study cohort included 1,151 patients with a median age of 74, with an equal distribution of
men and women. The median treatment duration was 6 days in the short-course group and 9
days in the prolonged-course group.

The 30-day post-treatment mortality was 3.36% (11/327) in the short-course group and 3.40%
(28/824) in the prolonged-course group (adjusted odds ratio [aOR], 1.05; 95% confidence
interval [CI], 0.38 to 1.88). Readmission occurred in 15.6% (42/269) of short-course patient vs
14.0% (102/727) of prolonged-course patients (aOR, 1.07; 95% CI, 0.75 to 1.69) and new
prescription of antibiotics in 11.9% (32/269) vs 12.1% (88/727) (aOR, 0.99; 95% CI, 0.61 to
1.49). Nearly a quarter of the patients presented with multilobar infiltrates while 203 40%
received oxygen therapy at admission. When compared to the overall cohort, patients achieving
clinical stability were younger (74 vs. 78 years), had fewer comorbidities and less severe
disease at baseline, however, the CURB-65 score was similar in the 2 groups.
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Comment: This study supports the increasing evidence on the effectiveness of short-course
therapy in patients hospitalized with CAP. Recent RCTs that have found short antibiotic
courses for CAP to be non-inferior to longer courses. [Lancet 2021; 397:1195-203; JAMA Intern
Med 2016; 176:1257-65.] It should be pointed out that among patients achieving clinical
stability within three days the proportion with severe disease was low, limiting the interpretation
of the results to a population with mild-moderate CAP. (see article above)

Efficacy of Doxycycline for Mild-to-moderate Community-acquired Pneumoniain
Adults: A Systematic Review and Meta-analysis of Randomized Controlled Trials
Clin Infect Dis published online July 29, 2022

doi.org/10.1093/cid/ciac615

The investigators performed a systematic review and meta-analysis of RCTs of doxycycline
versus comparator to assess the clinical efficacy. The primary outcome was the clinical cure
rate. Random effects model meta-analyses were used to generate pooled odds ratio (OR) and
evaluate heterogeneity (12). Risk of bias (RoB) and quality of evidence (QoE) were evaluated
using the Cochrane Risk of Bias 2.0 tool and GRADE methods, respectively. Inclusion criteria
included: (1) study design: RCTs; (2) population: patients diagnosed with CAP; (3) intervention:
intravenous or oral doxycycline; (4) comparison group: p-lactams or fluoroquinolones or
macrolides; (5) outcome: at least 1 of clinical cure or success, mortality, microbiological
eradication, length of hospital stay, or adverse events. Exclusion criteria included studies
enrolling (1) pediatric patients (< 18 years of age), (2) critically ill patients admitted to an
intensive care unit, (3) patients mechanically ventilated or in a shock state at enrollment, (4) the
usage of 2 or more antimicrobial agents (combination therapy), and (5) comparison of
doxycycline versus comparator in heterogeneous populations, with CAP only comprising a small
subgroup of patients (< 10 patients).

They included 6 RCTs with 834 clinically evaluable patients. The trials were performed between
1984 and 2004. Comparators were 3 macrolides (roxithromycin, spiramycin, and erythromycin)
and 3 fluoroquinolones (ofloxacin, fleroxacin, and levofloxacin). Four trials had an overall high
RoB. The clinical cure rate was similar between the doxycycline and comparator groups (87.2%
[381/437] vs 82.6% [328/397]; OR 1.29 [95% confidence interval {Cl}: .73-2.28]; | 2=30%; low
QOE). Subgroup analysis of two studies with a low RoB showed significantly higher clinical cure
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rates in the doxycycline group (87.1% [196/225] vs 77.8% [165/212]; OR 1.92 [95% CI: 1.15—
3.21]; P=.01; | 2=0%). Adverse event rates were comparable between the doxycycline and
comparator groups.

Comment: | was encouraged to see this publication. In my opinion, doxycycline is often a
forgotten choice for the treatment of mild to moderate CAP. The most recent US guidelines do
list doxycycline as a treatment option for outpatient CAP, but the recommendation is rated as
conditional with “low quality of evidence” [Am J Respir Crit Care Med 2019; 200:45], and British
guidelines state a similar low ranking. As rates of 3-lactam and macrolide resistance climb,
though, the tetracyclines are getting a second look. In addition, doxycycline’s clinical
performance in this meta-analysis and other recent trials has been very encouraging. In
addition, recent studies from the United States [ 2019. https://www.cdc.
gov/abcs/downloads/SPN_Surveillance_Report_20 19.pdf 2019.] and Canada [J Antimicrob
Chemother 2019; 74: iv39—-47.] have also provided important data that strongly support these
recommendations; in both countries results were nearly identical, showing that 87.5% of
pneumococcal isolates were susceptible to doxycycline. A few other important considerations.
Doxycycline is less likely to be associated with C difficile infections and in fact may be protective
[Clin Infect Dis 2017; 66:1957-1959], and the anti-inflammatory effects of tetracyclines are well
documented.

Two-day versus seven-day course of levofloxacin in acute COPD exacerbation: a
randomized controlled trial Ther Adv Respir Dis 2022, Vol. 16: 1-10

DOI: 10.1177/ 17534666221099729

The investigators performed a randomized clinical trial to evaluate the efficacy of 2-day versus
7-day treatment with levofloxacin in patients with AECOPD. Guidelines recommend 5 to 7 days
of antimicrobial therapy for patients with COPD exacerbations (AECOPD) who exhibit all three
cardinal symptoms (i.e., increased dyspnea, increased sputum volume, increased sputum
purulence) or increased purulence plus one other symptom

Patients with AECOPD were randomized to receive levofloxacin for 2 days and 5 days placebo
(n=155) or levofloxacin for 7days (n=155). All enrolled patients received other standard
therapies, including 5 days of systemic steroids, and all patients received treatments in the ED
for 48 hours prior to being discharged home or admitted to the hospital. The primary outcome
measure was cure rate, and secondary outcomes included need for additional antibiotics, ICU
admission rate, re-exacerbation rate, death rate, and exacerbation-free interval (EFI) within 1-
year follow-up.

310 patients were randomized to receive 2-day course of levofloxacin (n=155) or 7-day course
(n=155). Cure rate was 79.3% (n=123) and 74.2% (n=115), respectively, in 2-day and 7-day
groups [OR 1.3; 95% CI 0.78-2.2 (p=0.28)]. Need for additional antibiotics rate was 3.2% and
1.9% in the 2-day group and 7-day group, respectively; (p=0.43). ICU admission rate was not
significantly different between both groups. One-year re-exacerbation rate was 34.8% (n=54) in
2-day group versus 29% (n=45) in 7-day group (p=0.19); the EFI was 121 days (interquartile
range, 99-149) versus 110 days (interquartile range, 89-132) in 2-day and 7-day treatment
groups, respectively; (p=0.73). One-year death rate was not significantly different between the 2
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groups, 5.2% versus 7.1% in the 2-day group and 7-day group, respectively: (p=0.26). No
difference in adverse effects was detected.

Comment: Since this study was small, it may not have been powered to see small differences
in outcomes. However, the study does suggest a shorter course as short as 2 days may be
appropriate for some patients with AECOPD. Very few patients in this study required
hospitalization so whether these results can be extrapolated to more severe disease is unclear.
Some studies have in fact suggested that low risk patients may not need antibiotics, and some
have used PCT to guide if a patient with AECOPD in fact would benefit from antibiotics. [OFID
2018; 5:5457-S459]

CDC reorganization

CDC Director Walensky broadly outlined a plan to reorganize the CDC to prioritize public health
and to respond better to outbreaks while deemphasizing publishing papers about rare diseases.

She admitted the agency's handling of the COVID-19 pandemic was too slow to respond. The
CDC's guidance for the public has been "confusing and overwhelming," according to a briefing
document provided by the agency. The new approach grew out of an external review Walensky
had ordered in April.

"For 75 years, C.D.C. and public health have been preparing for Covid-19, and in our big
moment, our performance did not reliably meet expectations,"” Walensky said. "My goal is a
new, public health, action-oriented culture at C.D.C. that emphasizes accountability,
collaboration, communication, and timeliness." Changes Walensky described include the
appointment of a former Obama administration health official, Mary K. Wakefield, PhD, to lead
the CDC's shift to a stronger public health focus. Two scientific divisions will now report directly
to Walensky's office, and the agency will pare review time for urgent studies. The agency is also
updating its promotion system to reward public health efforts. The briefing document said that
Walensky wants staff members to produce data "for action" rather than "for publication."

Comment: | think this is a start and | respect Dr. Walensky’s courage to first do the external
review and now to have made it public. The proof will come in the coming months and years to
come. | urge our Congress and state governments to ensure adequate funding to public health
to make sure we are better prepared for the next emerging infection(s). It is not a matter of if, it
is a matter of when. We need a strong and respected CDC. Despite the missteps and
communication challenges there are still many hard working and dedicated people at the CDC
who have worked tirelessly in the last 2 years. Let us hope this is a fresh start to restore our
CDC as the premier public health agency in the world.
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Monkeypox

FDA Alert Regarding Fecal Microbiota Transplants

The FDA is alerting health care providers and patients about the potential risk and the need for
additional safety protections after recent studies showed the presence of monkeypox virus DNA
in rectal swabs and/or stool samples from infected individuals.

In a retrospective study published in Nature Medicine in August 2022, [reviewed in last ID
Watch] investigators detected positive samples of MPXV DNA in rectal swabs from 3
asymptomatic individuals, including 2 individuals who had viable monkeypox virus isolated from
rectal swabs.

Comment: While the risk of transmission is unknown, study data suggest that monkeypox virus
may be transmitted through FMT products.

Monkeypox by the Numbers

1. More than 16,603 cases have been confirmed in the U.S. as of August 22. New York
and California lead the nation's outbreak, with more than 3000 confirmed cases each.
Globally, cases have increased by about 20 percent for two consecutive weeks. CDC
data shows more than 45,000 global cases as of August 24" However, the number of
monkeypox cases reported globally dropped 21% in the last week, reversing a
month-long trend of rising infections and signaling that Europe’s outbreak may be
starting to decline. NYC, Chicago, and San Francisco have now reported a
downward trend in new cases the last few weeks.
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Confirmed Monkeypox Cases in the U.S.

TOTAL IN PAST TWO WEEKS DAILY AVERAGE 14-DAY CHANGE
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2. Nearly 2 million additional doses of the Jynneos monkeypox vaccine are now available for
states and jurisdictions to order, according to HHS. This is about 360,000 vials, with the FDA's
August 9" emergency use authorization allowing for each of those to be split into five doses
which can be given intradermally.

3. New York has reported its first monkeypox case in a minor, data from the state's health
department shows. At least 10 pediatric cases have now been confirmed in the U.S. The

CDC said earlier pediatric cases were likely the result of household transmission. The Jynneos
monkeypox vaccine is available to children determined to be at high risk of contracting
monkeypox under an emergency use authorization from the FDA.

4. Breakthrough infections are occurring in some cases when people are vaccinated after
exposure, WHO officials said. The breakthrough cases should not come as a surprise, as the
WHO was not expecting 100 percent efficacy especially if administer after 4 days of exposure.

5. Monkeypox cases in the US continue to be rare in children younger than 15, women, and in
individuals older than 60. As of August 21, only 17 children younger than 15 have been
diagnosed with monkeypox in the US, and women make up fewer than 1.5% of cases.

6. Men aged 26-40 make up the highest proportion of cases. The age distribution of cases is
similar to those of sexually transmitted infections.

7. More detailed demographic data showed that Black, Hispanic, or Latinx individuals make up
an increasing proportion of cases in the United States. In May, 71% of people with reported
monkeypox infection were White and 29% were Black. For the week of August 8-14, about a
third (31%) of monkeypox cases were in White people, 32% were in Hispanic or Latinx people,
and 33% were in Black people. See below through August 4"

Race/Ethnicity- Through August 4, 2022

Race/Ethnicity
B Auan
E Asian
i Black
. Hispanic
. Multiple Races
Native Hawaiian or Other Pacific Islander
B whie

MMWR Week

Race/Ethnicity Percentage
Hispanic 35.2%

White 33.3% 75J
Black 27.7%

Asian 3.3% 8 .
Multiple races 0.2% 2

American Indian or Alaskan

0,
Native 0.1% 2

Native Hawaiian/other

0,
Pacific Islander 0.1%

01

Comment: Week over week, our numbers are still increasing, but the rate of rise is lower. But
we are still seeing increases. The change in race/ethnicity to Hispanic and Black people bears
watching. Overall, | am now cautiously optimistic we can contain this outbreak, but more work
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needs to be done. Despite vaccinations and antivirals, the best way to control MPXV is
behavior change which may be helping reduce spread already.

High-Contact Object and Surface Contamination in a Household of Persons with
Monkeypox Virus Infection — Utah, June 2022 MMWR August 19, 2022

This report shows multiple surface sites testing positive for monkeypox virus genetic material in
a household of two people infected with monkeypox in Utah.

The two case-patients, who acquired the disease while traveling internationally, had isolated at
home for 20 days before their home was entered for sampling by officials from the Utah
Department of Health and Human Services (UDHHS). Agents collected samples from 30
objects in nine areas of the home.

Of the 30 specimens, 21 (70%) yielded positive real-time polymerase chain reaction (PCR)
results, indicating the presence of monkeypox virus DNA. The swabbed areas included those
from all three porous items (cloth furniture and blankets), 17 of 25 (68%) nonporous surfaces
(handles and switches), and one of two mixed-surface types (chairs).

Comment: The authors suggest persons living in or visiting the home of someone with
monkeypox should follow appropriate precautions against indirect exposure and transmission by
wearing a well-fitting mask, avoiding touching possibly contaminated surfaces, maintaining
appropriate hand hygiene, avoiding sharing eating utensils, clothing, bedding, or towels, and
following disinfection recommendations. See next article

Environmental Persistence of Monkeypox Virus on Surfaces in Household of
Person with Travel-Associated Infection, Dallas, Texas, USA Emerg Infect
Dis 2022 August 11, 2022

MPXV transmission is thought to occur primarily through close person-to-person contact. To
elucidate other potential sources of infection, the CDC examined a dwelling in Dallas, Texas,
that had been occupied by a traveler from Lagos, Nigeria, who may have been the index US
monkeypox case.

The subject had lived in the household as the sole occupant for 4 days and vacated the
premises 15 days before environmental sampling. Testing of surfaces, both nonporous
(doorknobs, bathroom, and kitchen fixtures) and porous (bedding, clothing), revealed
monkeypox viral DNA and viable monkeypox virus. Viral DNA was found equally on porous and
nonporous fomites, but viable virus was found on a higher proportion of porous fomites (60%)
than nonporous fomites (5%).

Comment: Itis well known that smallpox can be transmitted by fomites. In this study MPX
viral titers were relatively low in part due to the delay in sampling. In a study in the UK,
sampling was done at 3 days with higher viral titers and at least in 1 case fomites were thought
to be the source of infection. This suggests the potential role of environmental cleaning and
contact precautions in preventing cases of MPXV. To be clear the preponderance of data
indicates the vast majority of MPXV is being transmitted through direct physical contact,
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whether sexual or non-sexual. Itis also clear this is a hardy virus and can remain viable in the
environment for long periods of time. See article above

Clinical features and novel presentations of human monkeypox in a central
London centre during the 2022 outbreak: descriptive case series
BMJ2022;378:€072410

doi.org/10.1136/ bmj-2022-072410

In this retrospective case series between May 13 and July 1, 2022, investigators describe
clinical features of the disease in 197 individuals in London with PCR-confirmed monkeypox
(median age, 38; 99% MSM). The vast majority reported sexual contact with a male partner
within 21 days of symptom onset. In 27%, this contact was with a person who had symptomatic
or confirmed monkeypox infection. HIV-1 coinfection was present in 35% of patients, most of
whom were on antiretroviral therapy. Among the 10% of patients who were hospitalized
because of severe symptoms (usually rectal pain and penile swelling), three-quarters were HIV
positive.

All patients presented with mucocutaneous manifestations (median number of lesions, 5),
typically involving the genitals and perianal area. About 11% had only one lesion, and 14% also
presented with a widespread maculopapular rash. Most lesions exhibited the common evolution
of macule to papule to vesicle to pustule to scab. Systemic symptoms (fever, lymphadenopathy,
and myalgia) were reported by 86% of patients; such symptoms preceded the onset of
mucocutaneous lesions in 62% and developed after lesions erupted in 38%. Among all patients,
32% also had other sexually transmitted infections (gonorrhea, Chlamydia trachomatis, herpes
simplex virus, and syphilis).

Table 5 | Summary of signs and symptoms of monkeypox infection in a London 2022 cohort compared with previous reports from the Democratic
Republic of the Congo in 2007-11 and Nigeria in 2017-18
Democratic Republic of the Congo 2007-11

London 2022 (n=197) (n=216)"° Nigeria 2017-18 (n=122)*
Features
Lesions (ordered by Macular, papular, vesicular, pustular, umbilicated, Macular, papular, vesicular, pustular, umbilicated, Vesiculopustular
frequency) scabbed, crusted, widespread maculopapular (see  scabbed
supplementary figure 2)
Mean count at presentation 6* 370 NA
Progression Lesions present at different stages simultaneously. ~ Progression from one phase to another occurs NA
Not all lesions progressed from one phase to in order
another in order
Distribution (most common) Genitals (56.4%), perianal (41.6%) Head, arms Face (96% of 71), leg (91% of 69), trunk
(80% of 70)
Symptoms
Systemic (most common) Fever (61.9%), lymphadenopathy (57.9%), myalgia Malaise (85.2%), lymphadenopathy (57.4%), Fever (88%), headache (79%),
(31.5%) fever/chills (45.3%), sweats (19.9%) lymphadenopathy (69%), myalgia (63%)
Localised (most common)  Rectal pain (36.0%), sore throat (16.8%), penile Sore throat (78.2%), nasal discharge/congestion Sore throat (58%)
oedema (15.7%) (31.0%)

NA=not available.
*Lesion count displayed as mean to allow comparison with previous data.

Comment: These findings confirm the ongoing unprecedented community transmission of
MPXV among gay, bisexual, and other men who have sex with men seen in the UK and many
other non-endemic countries. The presentation seems different from the Congo and Nigerian
experiences in the last decade outlined in table 5 above. A variable temporal association was
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observed between mucocutaneous and systemic features, suggesting a new clinical course to
the disease. New clinical presentations of MPXV were identified, including rectal pain and penile
edema. Scientists now know that the monkeypox virus lurks in saliva, semen and other bodily
fluids, sometimes for weeks after recovery. The virus has always been known to spread

through close contact, but many investigators now suspect the infection may also be transmitted
through sex itself. Based on recent evidence transmission may spread from asymptomatic
cases, but more research was needed. [see last ID Watch]

COVID-19

COVID-19 News

FDA authorizes emergency use for Novavax Covid-19 vaccine for ages 12 to 17

Novavax announced on Friday, August 20" that its Covid-19 vaccine has been authorized for
emergency use by the FDA for adolescents between the ages of 12 and 17. In July, Novavax’s
two-dose Covid-19 vaccine for adults ages 18 and over got its emergency approval from the
FDA. Overall, the clinical efficacy of the vaccine is around 80%.

Comment: To remind everyone, Novavax vaccine is based on more conventional protein
technology used for decades in hepatitis B and HPV vaccines, while Pfizer and Moderna are the
first FDA-approved vaccines to use mRNA. Pfizer and Moderna’s vaccines use mRNA with
genetic material when injected will produce copies of a spike protein.

Novavax makes copies of the virus spike outside human cells. The genetic code for the spike is
put into an insect virus that infects moth cells, which produce copies that are then purified and
extracted during the manufacturing process. The finished spike copies are injected into the
human body, inducing an immune response against Covid. The Novavax vaccine also has an
adjuvant, to induce a broader immune response. The vaccine consists of 5 micrograms of the
spike copy and 50 micrograms of the adjuvant. The hope having more choices will have an
impact on getting more people vaccinated.

Moderna Sues Pfizer and BioNTech, Alleging Infringement of mRNA Patents

Moderna said it had developed and patented years ago messenger RNA technology, including a
chemical maodification that avoids prompting an undesirable immune response. Pfizer said the
company was surprised by the litigation because they say its vaccine was based on BioNTech’s
proprietary mRNA technology. Moderna said it isn’t seeking an injunction to force Pfizer and
BioNTech’s vaccine off the market but is asking the court to award damages based on vaccine
sales.
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Comment: Given mRNA'’s success and potential, patent disputes over the technology were
inevitable. Intellectual-property fights over scientific breakthroughs are common in the
pharmaceutical industry. This may take years to sort out.

Pfizer and Moderna files for emergency use of its BA.4/BA.5 Omicron booster

Pfizer announced on August 22" that they have applied to FDA for emergency use of its
bivalent (two-strain) booster that targets the BA.4 and BA.5 Omicron variants. the booster for
use in people ages 12 and older.

Comment: In late June FDA vaccine advisers recommended that the boosters include the more
recent BA.4 and BA.5 subvariants. The company said the clinical trial is expected to begin later
this month, but it has already scaled up production and will be ready to ship the vaccine in
September, as soon as the FDA approves the emergency use authorization (EUA) application.
The FDA is not expected to covene its outside advisors. Pfizer also said it will complete a
submission to the European Medicines Agency in the coming days. Vaccinations have
seemingly leveled off. See graph below- the question what will be the next variant? - see
BA.2.75 below

. 4million Daily U.S. Covid-19 vaccinations

M Booster doses
First doses

7-day moving average for all doses

2021 22

Source: Centers for Disease Control and Prevention

Omicron Subvariant BA.2.75

B.2.75 was first found in early June in India. As of July 17, it had been found in 15

countries, including seven states in the US. Although BA.2.75 has been detected in many other
countries [besides India], there is no sign that it is spreading in those countries. However, right
now it appears to be spreading faster than the BA.5 variant in India. Some predict that BA.2.75
will spread more in the UK next (where it's already arrived) and then increase in the US. As of
July 17", just 14 cases in seven states: California, lllinois, New York, North Carolina, Texas,
Washington, and Wisconsin.
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United States: 5/15/2022 — 8/20/2022
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**  These data include Nowcast estimates, which are modeled projections that
may differ from weighted estimates generated at later dates

#  AY.1-AY.133 and their sublineages are aggregated with B.1.617.2. BA.1,
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Comment: So far in US BA.5 still predominates. (See above) There is no reason to panic yet. If
it follows other variants and does increase, it could peak in mid to late September.

COVID-19 Hospitalization by Age
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Update COVID-19 by the Numbers

New reported cases
All time Last 90 days

800,000 cases
600,000
7-day

400,000

200,000

Feb. 2020 Jul. Dec. May 2021 Oct. Mar. 2022 Aug.
Test positivity rate Hospitalized Deaths
Feb. 2020 Aug. 2022 Feb. 2020 Aug. 2022 Feb. 2020 Aug. 2022

Comment: Known daily cases continue to fall and are now below 100,000 per day nationally,
19% lower than two weeks ago. Cases are declining in almost every state. The number of
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hospitalized patients with Covid-19 is declining, down more than 6 percent from the recent peak
in late July. But about half of states are still seeing increasing or flat hospitalization numbers.
The number of Covid-19 patients hospitalized, and especially those in ICUs, is much lower than
at this point last year during the Delta wave. A combination of the Omicron variants being less
severe, increased community immunity, and better availability of therapeutics is reducing the
number of severe outcomes. Fewer than 500 coronavirus deaths are currently announced each
day, a decrease of 3% over the past two weeks.

COVID-19 Journal Review

Test-to-Stay(TTS) After SARS-CoV-2 Exposure: A Mitigation Strategy for
Optionally Masked K-12 Schools Pediatrics published online August 16, 2022

DOI: 10.1542/peds.2022-058200

This study looked at the impact of TTS on North Carolina schools where masking was
considered optional, and the Omicron variant became the dominant strain in the United States.

The study enrolled 1,675 participants. Students and staff who were eligible for enrollment had a
non-household exposure to SARS-CoV-2 within or outside of school from Nov 29, 2021, to
January 28, 2022, as identified through the school contact-tracing program, and were not
experiencing symptoms at the time of enrollment. Those enrolled were required to test using
rapid antigen tests on the day they were notified of exposure, on day 3, and on day 5.

Investigators identified 201 positive cases and a tertiary attack rate of 10% (95% confidence
interval, 6% to 19%). A total of 7,272 (89%) of potentially missed days were saved through the
TTS strategy.

Comment: In optionally masked districts, a TTS approach resulted in substantial reduction in
missed school days compared to optionally masked districts not employing a TTS approach.
They estimated one additional school-acquired case for every 21 TTS participants remaining in
school buildings during the entire study period. Based on their data, a TTS approach allows
more students and staff to remain in the classroom, with a small increase in subsequent
infections in optionally masked settings, even during the circulation of a highly transmissible
variant. The revised CDC guidelines now state that TTS is no longer needed. The CDC still
recommends wearing a mask if exposed and get tested. If exposed, you should wear a mask for
10 days from your last exposure regardless of vaccination status.

Durability of Heterologous and Homologous COVID-19 Vaccine Boosts JAMA
Netw Open 2022;5(8):e2226335.

doi:10.1001/jamanetworkopen.2022.26335

In this cohort study 68 individuals who were vaccinated at least 6 months previously with 2
doses of Pfizer vaccine were boosted with either J&J or Pfizer. Enroliment of participants

15|Page



Volume 2, Issue 6, 2022

occurred from August 12, 2021, to October 25, 2021, and this study involved 4 months of follow-
up. Data analysis was performed from November 2021 to February 2022. Humoral immune
responses were assessed by neutralizing, binding, and functional antibody responses for 16
weeks following the boost. CD8" and CD4* T-cell responses were evaluated by intracellular
cytokine staining assays.

The homologous approach led to a rapid increase in omicron-neutralizing antibody that peaked
at week 2 and declined nearly 7-fold by week 16. The heterologous approach was associated
with an increase in omicron-neutralizing antibodies that peaked at week 4 and declined about 2-
fold by week 16. This approach was also associated with increase omicron specific CD8+cell
response.

Median Omicron-neutralizing antibody titers

16 weeks after COVID-19 booster:
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Comment: A mix-and -match strategy for Covid-19 vaccine boosters may help the durability
and T-cell responses against omicron variant.  This is a small size study, lack of
randomization, and female predominance of the study population suggest that larger studies
should be performed. In addition, immunogenicity data are shown for only 4 months following
immunization, and, thus, additional follow-up time will be required to assess long-term durability.
This study was done before BA.4 and BA.5 variants.
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Randomized Trial of Metformin, Ivermectin, and Fluvoxamine for Covid-19 N Engl
J Med 2022;387:599-610.

DOI: 10.1056/NEJM0a2201662

This is a phase 3, double-blind, randomized, placebo-controlled trial, which used a 2-by-3
factorial design to test the effectiveness of three repurposed drugs — metformin, ivermectin,
and fluvoxamine — in preventing serious SARS-CoV-2 infection in nonhospitalized adults who
had been enrolled within 3 days after a confirmed diagnosis of infection and less than 7 days
after the onset of symptoms. The patients were between the ages of 30 and 85 years, and all
had either overweight or obesity. The primary composite end point was hypoxemia (<93%
oxygen saturation on home oximetry), emergency department visit, hospitalization, or death. All
analyses were adjusted for SARS-CoV-2 vaccination and receipt of other trial medications.

The median age of the patients was 46 years; 56% were female (6% of whom were pregnant),
and 52% had been vaccinated. The adjusted odds ratio for a primary event was 0.84 (95%
confidence interval [CI], 0.66 to 1.09; P=0.19) with metformin, 1.05 (95% ClI, 0.76 to 1.45;
P=0.78) with ivermectin, and 0.94 (95% CI, 0.66 to 1.36; P=0.75) with fluvoxamine. In the
secondary analyses, the adjusted odds ratio for emergency department visit, hospitalization, or
death was 0.58 (95% CI, 0.35 to 0.94) with metformin, 1.39 (95% ClI, 0.72 to 2.69) with
ivermectin, and 1.17 (95% ClI, 0.57 to 2.40) with fluvoxamine. The adjusted odds ratio for
hospitalization or death was 0.47 (95% CI, 0.20 to 1.11) with metformin, 0.73 (95% ClI, 0.19 to
2.77) with ivermectin, and 1.11 (95% ClI, 0.33 to 3.76) with fluvoxamine.
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Comment: A strength of the trial is the selection of adults between the ages of 30 and 85 years
who were at higher risk for severe Covid-19 because of overweight or obesity. However, as a
result, the trial may not be readily generalizable to patients at lower risk for severe disease. In
addition, the percentage of patients who identified as Black or Latino was smaller than that in
the US population, a discrepancy that is exacerbated among patients with Covid-19. Of the
three drugs initial studies with fluvoxamine looked promising initially, but in a meta-analysis of
fluvoxamine involving 2208 outpatients with nonsevere cases of Covid-19 in three trials,
investigators found that those who received fluvoxamine did not have a lower incidence of
hospitalization, mechanical ventilation, or death than those in the control groups. [BMJ
2020;370:m3379]
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Oral Nirmatrelvir and Ritonavir in Non-hospitalized Vaccinated Patients with
Covid-19 Clin Infect Dis published online August 20, 2022 article suggested by Josh
Septimus

doi.org/10.1093/cid/ciac673

The investigators conducted a comparative retrospective cohort study using the TriNetX
research network. Patients 218 years of age who were vaccinated and subsequently developed
Covid-19 between December 1, 2021, and April 18, 2022, were included. Cohorts were
developed based on the use of NMV-r within five days of diagnosis. The primary composite
outcome was all-cause ED visit, hospitalization, or death at a 30-days follow-up. Secondary
outcomes included individual components of primary outcomes, multisystem symptoms, Covid-
19 associated complications, and diagnostic test utilization. They compared the cohorts using
independent-sample t-tests for continuous variables, which are reported as mean (range).
Categorical variables are reported as counts (%) and compared using the Chi-square (x2) test.
The survival analysis was performed by plotting Kaplan-Meier curves with log rank tests and
calculating hazard ratio (HR) to compare the two cohorts.

After propensity score matching, 1,130 patients remained in each cohort. A primary composite
outcome of all-cause ER visits, hospitalization, or death in 30 days occurred in 89 (7.87%)
patients in the NMV-r cohort as compared to 163 (14.4%) patients in the non-NMV-r cohort (OR
0.5, C1 0.39-0.67; p<0.005) consistent with 45% relative risk reduction. In addition, a significant
reduction in multisystem symptom burden and subsequent complications such as lower
respiratory tract infection, cardiac arrhythmia, and diagnostic radiology testing were noted in
NMV-r treated patients.

Survival probability from ER visit, hospitalization, or death in Covid-19 patients

100

Log-rank test: x2=9.204, df=1, p=0.002
Hazard ratio=0.671 (Cl: 0.517, 0.871)

Survival probability %
Z

&0
o 5 10 15 20 25 30

Days after index event

NMV-r Cohort (N=1130, 89 events) Non-NMV-r Cohort (N=1130, 163 events)

Comment: Treatment with NMV-r in non-hospitalized vaccinated patients with Covid-19 was
associated with a reduced likelihood of emergency room visits, hospitalization, or death. [45%)]
This study adds to the prior EPIC-HR (Evaluation of Protease Inhibition for Covid-19 in High-
Risk Patients) study which compared NMV-r to placebo in unvaccinated, non-hospitalized adults
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with mild-moderate Covid-19 at high risk for progression to severe disease. [N Engl J Med 2022;
386:1397-1408] This randomized controlled trial also excluded people with a known prior
history of Covid-19. The study demonstrated an 89% reduction in the risk of hospitalization or
death with NMV-r compared to placebo, with O vs. 7 deaths, respectively. Since this current
study was a retrospective analysis despite efforts to carefully control for baseline differences in
the treated versus non-treated populations using propensity matching, unmeasured confounding
could influence the outcomes. Sensitivity analysis was done and the results of which suggest
that the findings are highly unlikely to be due to an unmeasured confounder. Retrospective data
obtained from an EHR are not always accurate, although they did have access to more-
objective laboratory testing results, however, clinical data, including receipt of vaccines or
clinical outcomes, could have occurred in some patients outside of participating healthcare
organizations in this research network. Lastly, one of my constant themes has been the value
of data sharing and collaboration. This study used the TriNetX research network highlighting
the value of what data sharing can contribute.

Nirmatrelvir Use and Severe Covid-19 Outcomes during the Omicron Surge N
Engl J Med published online August 24, 2022

DOI: 10.1056/NEJM0a2204919

The pre-publication version [Research Square June 1, 2022] was reviewed in the June 6, 2022
edition of ID Watch. The results and conclusions are the same: Among patients 65 years of age
or older, the rates of hospitalization and death due to Covid-19 were significantly lower among
those who received nirmatrelvir than among those who did not. No evidence of benefit was
found in younger adults.
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Comment: Last comment- “the evaluation of adverse events and safety data reports was

beyond the scope of this study. Future studies will be needed to assess the short- and long-term
safety of nirmatrelvir treatment in real-world settings.” See next article

Real-world effectiveness of early molnupiravir or nirmatrelvir—ritonavir in
hospitalised patients with COVID-19 without supplemental oxygen requirement
on admission during Hong Kong’s omicron BA.2 wave: a retrospective cohort

study Lancet Infect Dis published online August 24, 2022

doi.org/10.1016/ S1473-3099(22)00507-2

This study looked at treatment with molnupiravir or Paxlovid in hospitalized adult COVID-19

patients who didn't need oxygen therapy at admission during the Omicron BA.2 wave. Antiviral

therapy was started within 2 days of hospitalization, and the 40,766 patients were followed up
on for, on average, 41.3 days. Recipients of either molnupiravir (1,856 patients) or Paxlovid
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(890) were matched in a 1:1 ratio with control patients. Time to reaching a low viral burden
(RT-PCR cycle threshold value 230) was captured.

Seven days after hospital admission, the proportion of patients who died was lower in
molnupiravir recipients (2.3%) than in controls (5.3%) and in Paxlovid recipients (1.3%) than in
controls (3.6%), a difference that persisted to day 28 (molnupiravir, 7.5% vs controls, 14.9%;
Paxlovid, 3.5% vs controls, 9.3%). At 28 days, the proportion of patients released from the
hospital was slightly higher among antiviral recipients than controls (molnupiravir, 84.4% vs
controls, 75.3%; Paxlovid, 89.6% vs controls, 82.5%).

Molnupiravir recipients had a lower rate of death from any cause (19.98 per 10,000 person-
days) than controls (38.07 per 10,000) (hazard ratio [HR], 0.48). Similarly, death rates in
Paxlovid recipients were 10.28 per 10,000 patients, versus 26.47 per 10,000 in controls (HR,
0.34).

Relative to controls, antiviral recipients were also at lower risk of disease progression
(molnupiravir HR, 0.60; Paxlovid HR, 0.57) and the need for supplemental oxygen (HRs, 0.69
and 0.73, respectively). The interval between treatment and reaching a low viral load was
significantly shorter in the antiviral group than in controls (HR, 1.38 for both drugs), but there
were no significant differences in the need for invasive mechanical ventilation or intensive care.
Results in subgroup analyses suggested a possible lack of significant benefit in younger
patients (aged <65 years) and those who had been fully vaccinated.

Comment: Current guidelines are now prioritizing the administration of oral antivirals to those
who do not require supplemental oxygen and who are at the highest risk of disease progression.
This study showed mostly older people with multiple pre-existing comorbidities and who had not
been fully vaccinated benefitted from early antivirals. Like the prior study reviewed above,
younger patients did not see a benefit. Unfortunately, data on symptom onset date in most
patients, and data on oxygen saturation, respiratory rate, and pulse rate (which might have been
appropriate indicators of illness severity), were unavailable for this retrospective study. This
study was done before BA.5.

Safety Monitoring of Pfizer-BioNTech COVID-19 Vaccine Booster Doses Among
Children Aged 5-11 Years — United States, May 17-July 31, 2022 MMWR 2022;
7;1047-1051

From May 17 to July 31, 2022, approximately 657,302 US children aged 5-11 years received a
third Pfizer dose (either a third primary series dose administered to immunocompromised
children, or a booster dose administered to immunocompetent children).

A total of 3,249 homologous Pfizer third doses were reported to v-safe for children aged 5-11
years during this period of time. The most frequently reported adverse reactions were injection
site pain (2,166; 66.7%), fatigue (938; 28.9%), and headache (647; 19.9%). Most reported
reactions were mild in severity; reporting was most frequent the day after vaccination.

Meanwhile, local injection site reactions (2,224; 68.5%) and systemic reactions (1,483; 45.6%)
were frequently reported after third dose vaccination. The prevalence of reported systemic
reactions were similar after dose 3 (45.6%) and dose 2 (45.8%) (P = 0.91). Although mild
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symptoms were most frequently reported, the frequency of reporting moderate or severe
symptoms was higher after receipt of dose 3 than after dose 2 among those reporting pain,
fatigue, headache, or myalgia.

On the other hand, VAERS received and processed 581 reports of one or more adverse events
after Pfizer third dose vaccination among children aged 5-11 years during the study period.
Recipients’ median age was 9 years, and 275 (47.3%) reports were for girls.

Overall, 578 (99.5%) VAERS reports were classified as nonserious, with the most reported
events (413; 71.1%) being related to vaccine preparation or administration errors (e.g., product
preparation issue or error, incorrect dose administered, and product administered to patient of
inappropriate age), while 63 (15.3%) of these 413 reports also listed an adverse health event.
Other commonly reported events among nonserious reports included fever (45; 7.8%), pain in
extremity (38; 6.6%), and fatigue (28; 4.8%). The three serious reports included new onset type
1 diabetes 10 days after vaccination, facial swelling 3 days after vaccination, and generalized
pain, fatigue, and malaise 5 days after vaccination requiring hospitalization. There were no
reports to VAERS of either myocarditis or death.

Comment: “Preliminary safety findings for third doses administered to children aged 5-11 years
are generally like those reported in the clinical trial. Health care providers and parents should
expect local and systemic reactions among children in the week after Pfizer-BioNTech booster
vaccination. Serious reports of adverse events are rare.” Additional provider education might
prevent vaccine administration errors. No reports of myocarditis or death after receipt of dose 3
were received. A few additional considerations. First, v-safe participation is voluntary, and data
might not be representative of the entire vaccinated US population. Second, recipients who
experience an adverse event might be more likely to respond to v-safe surveys. Third, v-safe
does not include information about immune status; third dose recipients likely include persons
with and without immunocompromising conditions. Lastly, data are limited by the 10-week
surveillance period. ACIP recommends that all children aged 5-11 years receive 1 COVID-19
MRNA booster dose =5 months after completion of their primary COVID-19 mRNA series;
immunocompromised children aged 5-11 years are recommended to receive a 3-dose primary
series (with dose 3 administered 24 weeks after dose 2), followed by a booster dose =3 months
after completion of the primary series.

Incubation Period of COVID-19 Caused by Unique SARS-CoV-2 Strains A
Systematic Review and Meta-analysis JAMA Netw Open 2022;5(8):e2228008.

doi:10.1001/jamanetworkopen.2022.28008

A total of 142 studies with 8112 patients were included. The pooled incubation period was 6.57
days (95% ClI, 6.26-6.88) and ranged from 1.80 to 18.87 days. The incubation period of COVID-
19 caused by the Alpha, Beta, Delta, and Omicron variants were reported in 1 study (with 6374
patients), 1 study (10 patients), 6 studies (2368 patients) and 5 studies (829 patients),
respectively. The mean incubation period of COVID-19 was 5.00 days (95% ClI, 4.94-5.06 days)
for cases caused by the Alpha variant, 4.50 days (95% ClI, 1.83-7.17 days) for the Beta variant,
4.41 days (95% CI, 3.76- 5.05 days) for the Delta variant, and 3.42 days (95% CI, 2.88-3.96
days) for the Omicron variant. The mean incubation was 7.43 days (95% ClI, 5.75-9.11 days)
among older patients (i.e., aged over 60 years old), 8.82 days (95% ClI, 8.19-9.45 days) among
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infected children (ages 18 years or younger), 6.99 days (95% Cl, 6.07-7.92 days) among
patients with nonsevere iliness, and 6.69 days (95% CI, 4.53- 8.85 days) among patients with
severe illness.

Most studies (65.5%) were conducted from January to March 2020, and 76.1% were conducted
in China. The remaining studies came from multiple countries (1 study) or from South Korea (6),
France (4), Japan (3), Singapore (2), India (2), Vietnam (2), and Australia (2). A total of 83.8%
of the studies included patients infected with the wild-type SARS-CoV-2 strain, while 3.5%
included patients infected with multiple strains, and 7.7% involved unknown strains.

Comment: These results suggest that with the evolution of mutant strains, the incubation period
of COVID-19 decreased gradually from Alpha variant to Omicron variant. In most studies, the
data were collected retrospectively, resulting in a recall bias (uncertain exact dates of exposure)
that would inevitably influence their assessment. In addition, the estimate of the incubation
period was computed with data with considerable heterogeneity. Possible sources of
heterogeneity included difference in study population, data collection period, and method of
analysis. Lastly, COVID-19 appears to have a longer incubation time than that of any other
acute viral respiratory infection, including human coronavirus (e.g., upper respiratory tract
infection; 3.2 days), influenza A (1.43 to 1.64 days), parainfluenza (e.g., cold, bronchitis; 2.6),
respiratory syncytial virus (RSV; 4.4), rhinovirus (e.g., cold, sore throat; 1.4), and SARS; 4.0.

Risk for Myocardial Infarction, Stroke, and Pulmonary Embolism Following
COVID-19 Vaccines in Adults Younger Than 75 Years in France Annal Intern Med
published online August 23, 2022

doi:10.7326/M22-0988

The researchers linked data from the French National Health Data System with COVID-19
vaccine databases to enable identification of hospitalizations for cardiovascular events (PE,
acute MI, hemorrhagic stroke, or ischemic stroke) and receipt of a first or second dose of the
Pfizer vaccine, the J&J vaccine, or the AZ CoV-19 vaccine. The analysis only included adults
aged younger than 75 years. Myocarditis and pericarditis were excluded from the analysis.

The relative incidence (RI) of each cardiovascular event was estimated in the 3 weeks after
vaccination compared with other time periods, with adjustment for temporality (7-day periods).

A total of 73,325 cardiovascular events among more than 46 million people were recorded
between December 27, 2020, and July 20, 2021, with acute Ml accounting for almost half of the
events (n = 30,712), followed by ischemic stroke (21,591), PE (n = 13,896), and hemorrhagic
stroke (n = 7,126).

No association was found between the Pfizer vaccine or the mRNA-1273 vaccine and severe
cardiovascular events. However, the first dose of the AZ Covid-19 vaccine was associated with
acute MI (RI, 1.29; 95% confidence interval [CI], 1.11-1.51) and PE (RI, 1.41; 95% CI, 1.13-
1.75) in the second week after vaccination. An association with Ml in the second week after a
single dose of the J&J vaccine could not be ruled out (RI, 1.75; 95% CI, 1.16-2.62).
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Comment: The data is reported at a daily scale, so they cannot distinguish whether the
injection or the cardiovascular event occurred first when the latter occurred on the day of
vaccination (day 0). The negative associations systematically observed on day 0 are likely due
to the low vaccination rate among persons who had just had a severe cardiovascular event (for
whom vaccination is generally delayed). Lastly, they could not capture cardiovascular events
occurring in an outpatient.
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