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It's been a while since I've read a COVID19 preprint worth highlighting. | found one
today that is *fascinating*

The study compares Delta vs. Omicron in terms of symptoms + rapid test results.
Data was collected at a walk-up community testing site in San Francisco

Strap in. 1/n

They collected data from a HUGE study population— 63,277 persons over the course of 1 year (Jan 2021 to Jan 2022)

The other neat thing is that the testing site used the same eligibility criteria throughout and the same rapid test the entire
time. 2/n
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Design, Setting, and Participants: This public health surveillance study was
undertaken between January 2021- January 2022, at a walk-up community COVID-19
testing site in San Francisco, California. Testing with BinaxNOW rapid antigen tests was

available regardless of age, vaccine status, or symptoms throughout.

Main Outcomes and Measures: We characterized the prevalence of specific
symptoms for people with a positive BinaxNOW test during the Omicron period and
compared it to the pre-Delta and Delta periods. During the Omicron period, we
examined differences in symptoms by age and vaccine status. Among people returning
for repeat testing during Omicron period, we estimated the proportion with a positive
BinaxNOW antigen test between 4-14 days from symptom onset or since first positive
test if asymptomatic.

Results: Of 63,277 persons tested, 18,301 (30%) reported symptoms and 4,568 (25%)
tested positive for COVID-19. During the Omicron period, 41.6% (3032/7283) of

symptomatic testers tested positive, and the proportion reporting cough (67.4%) and

Another neat thing: the community testing site was located in a part of San Francisco that is predominantly Hispanic.

Yet another neat thing: they collected vaccination status.

Here's a link to the study for anyone who wants to follow along. 3/n
https://t.co/aFNJZRISDt

They found that symptomatic COVID-19 cases due to Omicron tended to experience cough (67%) and/or a sore throat
(43%) and/or congestion (39%).

They also found that *fewer* persons reported fever and/or loss of smell/taste as compared to the Delta wave.

Another fascinating finding: fevers and body aches were *less* common among persons that had received boosters

compared to those who received 0, 1, or 2 doses. 5/n


https://t.co/aFNJZRlSDt

Table 3: Symptoms reported among symptomatic people testing positive and negative with the BinaxNOW rapid antigen test during

the Omicron period (December 1, 2021-January 30,20222), stratified by vaccination status.

Boosted vs. Boosted vs.
Unvaccinated Vaccinated, not boosted Vaccinated, Boosted Unvaccinated xgxr:;f:é
Overall (N=233) (N=3817) (N=1374) among it
positives ng
(N=5424) positives
Positive Negative Positive Negative Positive Negative P}‘éa_:;"e P?éa_::'e
(n=116) | (n=117) | (n=1705)  (n=2112) | (n=432) (n=942) 0 B el
Symptoms
Fevee 1162(21.4) | 42(362) || 16(137) | 550(32.8)| 343 (162) | 97(225) | 105(11.2) %O(ff; ?g‘g‘f;
Cough 3060 (56.4) | 71(61.2) | 53(453) | 1191(69.9) 1086 (51.4) | 268 (62.0) | 391 (41.5) °{'13)7 ?60;2)
Shortness of . ;
Sl 408 (7.5) 10 (8.6) 7 (6.0) 150 (8.8) 150 (7.1) 36 (8.3) 55 (4.8) 0{19)2 {g;g}
Faligue 1144 (21.1) | 33(285) | 25(21.4) | 372(21.8) | 410(19.4) | 104 (24.1) | 200 (21.2) (g:gg) (g:g:»
Mysipa 1383 (25.5) | 41(353) || 25(21.4) | 580(34.0)| | 440(20.8) | 115(26:6) | 182(19.3) (g'?g} ?docﬂi
FaRdache 1921 (35.4) | 49(422) | 42(359) | 646(37.9) | 719(34.0) | 153(35.4) | 312 (33.1) (g:lg) (g'_gg)
Loss of 0.08 0.99
) 240 (4.4) 12 (10.3) 7 (6.0) 99 (5.8) 76 (3.6) 25 (5.8) 21 (22) v 5
Sorethroal | 5305 (40.0) | 48(41.4) | 34(20.1) | 776(45.5) | 850(403) | 208 (48.2) | 409 (43.4) (g'ﬁg) (g'gg)
Congestion | 5019(37.2) | 40(345) | 32(27.4) | 668(39.2) | 701(332) | 207 (47.9) | 371 (39.4) 85%13 (0605’1‘)
Nausea 290 (5.4) 7 (6.0) 6 (5.1) 89 (5.2) 119 (5.6) 18 (4.2) 51 (5.4) (g'gg) {g'gg}
Lyearime 277 (5.1) 10 (8.6) 2(1.7) 83 (4.9) 112 (5.3) 21 (4.9) 49 (5.2) (ggg) {])

Abbreviations: B-H corrected= Benjamin-Hochberg method

OK, here's one of the most interesting findings, that | haven't seen reported anywhere else: the rate of "congestion” was

highest among boosted persons. Yes, *higher*

Now, that may seem bad and counter-intuitive but it's great and makes perfect sense. Allow me to explain...

6/n




Table 3: Symptoms reported among symptomatic people testing positive and negative with the BinaxNOW rapid antigen test during
the Omicron period (December 1, 2021-January 30,20222), stratified by vaccination status.

Bocistod ve Boosted vs.
i - | Vaccinated,
accinated Vaccinated, not boosted Vaccinated, Boosted Unvaccinated ot ol
(N=233) (N=3817) (N=1374) among baost
Overall positives o
(N=5424) positives
Positive Negative Positive Negative Positive Negative P'(‘;:‘{‘e P?éf'}l"e
(n=116) | (n=117)  (n=1705) (n=2112) | (n=432) (n=942) conratani) coteciudi
Symptoms
Fever 1162 (21.4) | 42(36.2) | 16(137) | 559(32.8) | 343(162) | 97(225) | 105(11.2) ?60001?; Tg-g?;
Sl 3060 (56.4) | 71(61.2) | 53(453) | 1191(69.9) | 1086 (51.4) | 268 (62.0) | 391 (41.5) 0('?)-" ?62??2)
hortness of . ;
phothessof | 408(7.5) | 10(86) | 7(60) | 15088 | 150(7.1) | 36(83) | 55(48) = e
Falgue 1144 (21.1) | 33(285) @ 25(21.4) 372(21.8) | 410(19.4) | 104(24.1) | 200 (21.2) (g:gg) (g-_g:))
yRae 1383 (25.5) | 41(35.3) | 25(21.4) | 580(34.0) | 440(20.8) | 115(26.6) | 182(19.3) (g'?g) ?60&5;
Hendachs 1921 (35.4) | 49 (42.2) | 42(359) | 646(37.9) | 719(34.0) | 153(35.4) | 312(33.1) (g';g) (g'gg)
L . :
e 240 (44) | 12(103) | 7(6.0) 9 (5.8) 76 (3.6) 25(58) | 21(22) (g_gg) w0
Sorethroat | 5355 (4p9) | 48(41.4) | 34(294) @ 776(455) | 850 (40.3) | 208(48.2) | 409 (43.4) (g-ig) (g-gg)
Congestion | 5019 (a7.2) | 40(345) | 32(27.4) | 668 (39.2) | 701 (332) 207 (47.9) || 371 (38.9) ?d%?) ?60(?11)
hisusea 290 (5.4) 7 (6.0) 6(5.1) 89 (5.2) 119 (5.6) 18 (4.2) 51 (5.4) (g-gg) (g-gg)
Blathen 277 (5.1) 10 (8.6) 2(17) 83 (4.9) 112 (6.3) 21 (4.9) 49 (5.2) (3'125) (:)

Abbreviations: B-H corrected= Benjamin-Hochberg method

2 years in, we now know that SARS-CoV-2, the virus that causes COVID-19 invades our body by latching onto proteins on

the surface of the cells that line our respiratory tract— these are known as ACE2 receptors and they're found in our nose, all

they way down into our lungs
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The key piece to note is that ACE2 receptors are not present in equal amounts throughout our respiratory tract— there are

more of these proteins in our nose than our lungs

There's another thing to consider to understand how boosted persons might

8/n

end up w/ *more* congestion
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The other piece of the puzzle is Omicron's *much, much* higher transmissi
*partially* evade immunity from vaccination and/or prior infection. 9/n

source: https://t.co/PSWj0BBcMf

bility. That's due, in part, to Omicron's ability to



https://t.co/P8Wj0BBcMf
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So, what *seems* to be going on, is that the immune system of persons who were boosted were able to respond more
quickly to the first sign of an Omicron infection— in the nose. The congestion is the body's way of slowing down the
infection— it's flooding the virus in sludge 10/n

If that fails, the virus migrates down to your throat where it causes a sore throat, a cough, or croup in the case of young
children.

If that fails, then it makes it further, into the lungs, where it triggers a different kind of "congestion" that causes collateral
damage 11/n

Somewhere between a sore throat and a pneumonia, the body responds by raising your body temperature— a fever. And by
mobilizing other parts of your immune system, a process that causes lymph nodes to swell...the swelling stretches
surrounding tissue— those are body aches. 12/n
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So, putting it all together: although Omicron is able to partially evade our vaccines, the immune system of persons who were

boosted responded earlier and more robustly. Sparing millions of persons from developing worse symptoms.
13/n

Another way to say it: many people had at least a little immunity after Delta. This explains, in part, why many (not all!)

Omicron cases have been "mild" thus far. And, why boosted persons experienced even *milder* symptoms, like congestion.
14/n

https://t.co/FrfLrMWuzi
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Age-Adjusted Rates of COVID-19-Associated Hospitalizations by
Vaccination Status in Adults Ages =18 Years, October 2021-March
2022
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m Here's the data that, IMO, really drives home the point that our vaccines helped to make Omicron "mild"— check out that
*massive* jump in the % of persons that were boosted between the Delta vs. Omicron surges

3% boosted during Delta [1m 25% boosted during Omicron mm =

15/n



Supplementary Table 1: Demographics of symptomatic people seeking testing from January 2020-

January 2021, by variant-period.

Overall Pre-Delta Delta Omicron | P-value
(N=18,301) | (N=5,533) | (N=5,485) | (N=7,283)
| Age Category (years)
<5 684 (3.7) 113 (2.0) | 285(5.2) | 286(3.9) | <0.001
5-11.9 1510 (8.3) 169 (3.1) | 787 (14.4) | 554 (7.6)
12-17.9 1343 (7.3) 274 (5.0) 405 (7.4) 664 (9.1)
18-30 4985 (27.2) | 1725 (31.2) | 1385 (25.3) | 1875 (25.7)
31-50 7020 (38.4) | 2323 (42.0) | 1909 (34.8) | 2788 (28.3)
51-64 2215 (12.1) | 735(13.3) | 570(10.4) | 910 (12.5)
65 and older 544 (3.0) 194 (3.5) 144 (2.6) 206 (2.8)
Gender®
Male 8513 (46.9) | 2643 (47.8) | 2517 (46.4) | 3353 (46.5) | <0.001
Female 9394 (51.7) | 2761 (49.9) | 2830 (52.2) | 3803 (52.7)
Non-binary 234 (1.3) 106 (1.9) 73 (1.4) 55 (0.8)
Prefer not to say 27 (0.2) 23 (0.4) 4 (0.1) 0
Ethnicity
Asian 1032 (6.1) 269 (6.1) 402 (7.5) 361 (6.0) | <0.001
Black/African American 256 (2.1) 145 (3.3) 112 (2.1) 99 (1.4)
Latinx/Hispanic 11856 (69.7) | 3120 (70.2) | 3408 (63.3) | 5328 (74.3)
White/Caucasian 2157 (12.7) | 618 (13.9) | 926 (17.2) | 613 (8.5)
Other 1606 (9.5) | 295 (6.6) | 536 (10.0) | 775 (10.8)
Vaccine Status® <0.001
Not Vaccinated 874 (16.2) 167 (93.3) | 67 (39.7) | 640 (12.7)
Partially Vaccinated 1248 (23.1) 9 (5.0 51 (30.2) | 1188 (23.5)
Primary Vaccine Series 2032 (37.6) 3(1.7) 46 (27.2) | 1983 (39.2)
Primary Vaccine Series with Booster | 1249 (24.8) - 5(3.0) | 1244 (24.6)
Vaccine Status (over 18 years)® <0.001
Not Vaccinated 388 (9.3) 137 (92.6) | 40 (29.2) 211 (5.4)
Partially Vaccinated 964 (23.0) 8(6.1) 48 (35.0) | 908 (23.3)
Primary Vaccine Series 1618 (38.6) 3(2.0) 44 (32.1) | 1571 (40.2)
Primary Vaccine Series with Booster | 1220 (29.1) --° 5 (3.6) 1215 (31.1)

#133 missing responses ®1294 missing responses 2899 missing responses Booster shots were not available at
any point during this period ®1657 missing responses

Here's why I'm really excited by this study: it makes perfect sense in the context of the next big breakthrough.
@Viruseslmmunity is working on a nasal vaccine that could actually end this pandemic— by stopping the virus as soon as it

enters the nose

16/n
https://t.co/G3GicelQhP

Another reason why I'm really excited: it underscores the fact that we have *very* powerful tools to bring the pandemic to a
craw! *right now*— high-quality masks, ventilation, and air filtration.

These, in combination with our vaccines, can extend the time between surges. 17/n

This study also underscores *why* it is necessary to keep boosting using our current vaccines + masking up, while
*simultaneously* developing the next generation of vaccines. These charts show that it takes up to 2 weeks to fully clear an
Omicron infection

18/n


https://twitter.com/VirusesImmunity
https://t.co/G3GiceIQhP

% of persons
B testing positive

100% A
—— Symptomatic
Asymptomatic
80% -
60% -
40% -
20% -
0% . T ' T r . : ' : . . Days after the first
4 5 6 7 8 9 10 11 12 13 14 positive test

Symptomatic| B84.8% 80.2% 75.2% 65.9% 56.3% 45.7% 34.9% 23.9% 16.8% 10.0% 6.1%

Asymptomatic| 59.1% 48.9% 40.9% 34.2% 33.1% 31.4% 18.7% 33.0% 7.7% 0.0% 0.0%

And it doesn't matter how you define it. It can take up to 2 weeks for a rapid test to go back to negative (-) and/or symptoms
to resolve.

The kicker: while boosters keep symptoms mild (great), they neither shorten the duration of symptoms nor test positivity (not
great)

19/n
C % of persons
100% 4 testing positive c
—— Not Vaccinated
—— Partially Vaccinated
80% Fully Vaccinated
—— Fully Vaccinated + Boosted
60%
40%
20% 1
- = days after initial
4 5 6 7 E 9 10 11 12 13 14 Positiverapidtest
NotVaccinated| 83.3% 76.8% 69.9% 61.3% 50.0% 37.9% 27.0% 20.3% 14.8% 9.6% 1.9%

Partially| 83.3% 78.1% 74.5% 66.4% 56.0% 43.6% 38.0% 27.4% 18.1% 10.8% 44%

Fully| 84.3% 794% 74.4% 64.6% 55.9% 47.0% 34.3% 22.1% 15.6% 9.6% 5.6%

Boosted| 85.7% 83.3% 78.9% 70.6% 60.5% 47.4% 35.9% 27.8% 21.0% 11.3% 8.5%

Anywho, there's a lot more in this study that I'd like to discuss but this thread is long enough and I've other work to do right
now. The upshot is: get boosted + mask up *and* there's a glimmer of light at the end of the tunnel— nasal vaccines.

20/20



	It's been a while since I've read a COVID19 preprint worth highlighting. I found one today that is *fascinating*The study compares Delta vs. Omicron in terms of symptoms + rapid test results. Data was collected at a walk-up community testing site in San FranciscoStrap in. 1/n

