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Amung 813 mlullu Aol 1N yoars without underlying med
lenl ¢ Iallaed with ¢ run diseane 2019
(COVIDAY) dmhm Maeclh 2020 Augant 2020, 22% were od
it b i intenaiye care anit 10% required mechinicnl ven-
thation, and 3 patients died (0,6%). These data domonstrate that
haalthy yonnger adulis can develop severe COVID- 1Y,

Koywords,  SARS-CoVodi COVID 9 COVID-NITY how
Palisation young adulis,

Kxiating evidence Indientes that the majority of prople in
fectod with severe avute resplratory syndvome coronavivae 2
(SARS-CoVa2), the vieus thut canses coronaviras diseae 2019
(COVIDA9), experlence mild symptoms, bul some people
iy oxperience severe tnens that requires hospitalization and
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Antennive care [H] The mafority of COVIE 19 mmodinted hos
prialieations oconr e adults aged 265 years and/or those with
underly i condithons [2, 3] Aduliv uged <80 year cun aluo be
Bospltatised with COVID 19 [5]5 yet, data about thiv growp are
limited

The UK Conters for Disease Control and Preventions (CDC)
COVINAY-A I Hospioalization Surveillance Network
(COVIDNIT) conduetn population:bised  sarvelllance for
laboratory-confivmed COVID 19 amsocinted  hospltalizations
Al aggen, COVEDNIUT dati ahow it weekly howpitalisation
PO AMONEE younger adulte aged 049 years inceeased during
the summer months and poaked during the weel ending 18
July 2020 (4], Qsing COVIDNIT datn from © March 20201
Augiat 2020, we deseribe the epidemiology, characteristios,
and outeomes of nonprognant adulis aged TR-49 yoien without

dorl Do hospltalized with COVIDAI9 (n the
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METHODS

COVIDENET survelllance Is conducted (n 99 countien in 14 U8
wtates i overs wpproximately 10% of the US popalation (3]
Thin analysis wned data from 13 sates (California, Colorado,
Connecticut, Ceongla, Marylund, Michigan, Minnesota, New
Moxheo, New York, Ohlo, Ovegon, Tennensee, and Utah), Kligible
(il wore COVIDANIT carehmuont area restdentn with a
positive SARSCoV-2 test by real time reverse-transription
polymernne chuin reaction within 14 days prior 0 or during
onplimhiantion, SARSCoV-2 onting Is requented ut the disere
tHon of treating healtheare providers or baved on factlity testing
policien, Tralned pervonnel identified pationts who met the case
definltion through active review of hoapltal, Taboratory, and
roportable diseasen databases and used a standard cone report
form to conduet medical chark abiteactions for each case. This
anvlynin wan Hnited to pattents with completed medical ehare
ahstractions and o dischange disposition e, dinehurged or died
I hospital),

We dencribud wpid loghe and elinteal b
W conventence snmple of hospliahized nonpregnant sdulin aged
1049 yours with no underlying conditions (ree Supplomentary
Tubalu 1 for inn of wndesdying condioni), Obesity wis definad as
Doy mass index 230 kg/m' or by International Clissification
of Disenven discharge dingnosis codes (U660 K66,9), Any med
[l prowerihod wolely fur trewtment of BARS CoVea was
clussifiod an a COVID 9-amnocinted treatment, We collected
Information on whether or not patlents were documenisd 1o he
healthowee peesonnel (yos/no) nvasive mochanival Il
Iilevel ponitive airway prossin, continuows ponitive slrway
proessiee, and high-Now nusal cannule were delined based on

Intlen for

PICTEN IEEOIT « €11 203X (XX XXXX) « |

125 devewy p3 o0 mand A 1100 00S08 SS0000S DU

the highest level of respt Yy support d: data were not
collected on oxygen delivered via standard nasal cannula,

This activity was determined by the CDC to meet the re-
quirements o(pubhc healith surveillance as defined in 45 CFR
46.102(1)(2). Parti g sites ived app ] from their re-
spective state and lonl institutional review boards, as required.

We calculated frequencies and percentages for categorical
variables and median and interquartile range (IQR) for contin-
wous variables. Data analysis was completed in SAS statistical
software version 9.4 (SAS Institute Inc., Cary, NC, USA).

RESULTS

During 1 March 2020-1 August 2020, 44 865 paticnts hospi-
talized with COVID-19 were identified through COVID-NET.
Adults aged 1849 years represented 29.3% (n = 13 167) of all
hospitalized patients. Of the I) 167 wlwms ng«l 18-49 yvan.
3720 (233%) had din <han

(Supplementary Figure 1), Among these 3720 pmems, 27

hﬂcl. mue—u—-mumum
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(n = 101) dud not have information on underlying dith
Of the remaining 3619 paticnts, 14.2% (a = 513) had no under-
lying ditions and were included in the analysis.

Among nonpregnant adults aged 13—49 years {median age,

38 years; IQR. 30-44) h diti a8
(75.7%) were men, 216 {(42.1%) were anank or Latino, 46
(9.0%) were healthcare personnel. and 70 (13.7%) were curremt
tobacco smokers (Table 1). The most common symploms pre-
sent at admission were cough (67.1%), fever/chills (64.7%), and
shortness of breath (63.4%). In total, 34.9% of patients (n = 179)
were prescribed treatment for COVID-19, and 22.0% (113)
were admitted to the intensive care unit (ICU). The nwedian
number of days from symptom onset 10 admission was 7 (IQR,
4-9). The median hospital length of stay was 4 days (IQR, 2-7).
and the median length of ICU stay (among those admitted toan
ICU) was § days (IQR, 1-10), The htghm r«pluloty support

received was as follows: | i L (9.9%).
bilevel p airway p o airway
pressure (1.2%), and high-flow nasal cannula (6.2‘\) Based on
discharge ies, S1.1% of pati had p 3T AN
developed acute respiratory lallun'. and lsbb developed sepsis
during hospitalization,

Three patients (0.6%) died during bospitalization. For these
3 paticnts, the number of days from symptom onset to admis-
sion ranged from 6 to 15, number of days in the hospital ranged
from 13 10 36, and all were admitted to the ICU and required
invasive mechanical ventilation and vasopressors,

DISCUSSION

Within a large, geographically diverse surveillance net-
work of laboratory-confirmed COVID-19-associated hos-
pitalizations during | March 2020-1 August 2020, adults
aged 18-49 years accounted for about one-third of all
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Table 1, Continued
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hospitalizations. In contrast, adults aged [H-49 yoars have

feelylng medical i Although in-hospital deaths
were rare, 22% of these healthy, youngor adults were ad-
mitted to the ICU, and 17% reqy il or

pl y support, excluding oxygen admini 'hy nasal

cannula. These findings suggest that adults aged 18-49 years
without underlying medical conditions can experience xe-
vere COVID- 19« reluted (liness.

While evidence shows that older age and certain under:
lying conditlons are risk factors for severe COVID-19 (2, 3],
the mechanismy behind severe COVID-12 in younger adults
without underlying conditions s not well understood,
Emerging evidence suggests that biological factors may wxplain
why some individuals develop severe COVID-19 und others do
not, One biological factor that may explain [ndividual ditfer-
ences in COVID-1Y severity in anglotenvin-converting enzyme
2 (ACE2), a known receptor of coronavirus that facilitates entry
of the virus into host cells [6) such that iIndividuals with higher
levels of ACE2Z may be more vulnerable to SARS-CoV-2 infec-
tlon, Evidence suggests that ACE2 levels may be influenced by
wex hormones, with males showing Increased ACK2 expression
compared with femalex [7]. Thexe sex difforvnces in ACE2 and
the role of sex harmones have been oftered as potential biolog
Ical explanations for the increased risk of severe COVIDA19 in
males |7, 8], T our analysis, we found that approximately 74%
of adults aged 1849 years without undetlying conditions who
were hospitalized with COVID- 19 were males, ‘These findings
wuggest that, in the absence of underlying conditions, male yex
muy Increase the risk of severe COVID- 19, leuding to hospital-
tzation and the need for Intensive care In adults aged <50 years
1K, 9].

In addition to male sex, racial and ethnic disparities in se-
vare COVID-19 have been reported. Data from Baltimore,
Muryland-Washington, D.C. [10), and our earlier report (3]
Indicate that COVID 19 disproportionately affects minority
populations including Hispanic or Latino and non-Hispanic
Black or Afeican American persons, In the present study, we
found that although Hispanicor Latino persons represent only
16% of the 18- to 49 year-old population under survelllance
within the COVID-NET catchment aren, 42% of hospitalized
adulty uged 1849 years without underlying conditions in the
COVID-NET study sample were Hllpnulc or Latino, To de-
termine whether aur g over-sel i for
Hispanic o Latino persons, we u.ump-red the proportions
of patlents aged 18-49 yoars who were Mispanic or Latino
amony those with and without completed medical chart ub-
steactions, and found the proportions 1o be 35% and 42%,
ranpectively, indicating that we did not over-select Hispanic
or Latino personk. (Supplementary Table 2), One possible
explanation for the observed disparities |s that younger

mude up 13%-23% of pati hoapitulized with infl

over the past 5 seasons [5). In this convenience sample,
approximately 14% of adulty aged 18-49 years had no

Hiwp or Latino adulty are overrey
with limited opportunities for social distancing (11, 12],
which may place them at Increased risk for SARS CoV.2

1 in occup
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Infection. Purther studies are needed to better explain why

lOlcuun Health Authority, Porthandls Willlam S<hatfner  (Vanderbil
y School of Med TNN Andrea Price (Salt Lake

Hispanic or Latino persons may be overrepr ! In
COVID-19-related hospitalizations o otherwise health

Cuunly Health Depurtiment, Salt Lake Ciry, UT),

adults aged 1849 years,

‘There are several limitations to this analynis, Since SARS-
CaV-2 testing was conducted at the discretion of healtheare
providers, COVID-NET may not capture all COVID-19-ags0-
clated hospitalizations. We Included a convenlence sample of
hmplmllud patients with a discharge disposition and for whom

1 fical chart at were lable; there-
f«m. our findings may not be representative of all patients aged
18-49 years who reside within the COVID-NET catchment
area or hospitalized with COVID-19. Although COVID-NET
covers about 10% of the US population, its imited geograph

The authors thank Pamela Dally Kirley, Kareena
Hundal, lrmuy Rolund, Alison Ryan (California Emeegang Infections
Program) Mathew Cartter (Connectient Departinens of Public Health),
Coagaon Brar, Paula Clogher, Haral Kayaliogly, Carol Lyons, faimes
Mok, Adnm Mlnlonltl. lmda Niceadal, Danyel Olson, Christina Parlsl
(€ Program, Yale School of Public
Health) Bmily Faweett, Styeh Grotaingor, Katelyn Lengachor, Jereminh

Willlams  (Emerglog  Infections Frogram,  Georgin  Department of

Hoalth, Atlanta Yeterons Atfairs Medical Center, Foundation for Atlanta
Veterans Education and Reseurchh Andy Weigel (lowa Department
of Public Hoalth) David Blythe, Alicia Brooks, Elisabeth Vaeth, Cindy
Zeedaut (Mueylund Department of Health); Rachel Park, Michelle Wilson
(Marytond Emerging Infections Program—lohns Hopking Rlaomberg
School of Public Healthl: Jim Colling, Sam Hawkina fustin Hendemon,

coverage means thut the findings may not be generalizable o
the US population. While detailed chart abstractions were con-
ducted to ascertain the presence of underlying conditions at
admission, It Ix powsible that persony from cortain rucinl and
ethnic minority groups may have had undiagnosed underlying
medical conditions due to limited healtheare sccess, leading wo
possible misclassification and Inclusion of some patients in our
lysts with undiagnosed medical cond

Cur study showed that wmong younger adults hospitalized
with COVID-19, more than 1 in 5 of those without underlylng
medical conditions experienced severe illness that required
1CU-level care and other Interventions. Our findings reinforce
the need for vocial d ing, rige hand hygiene, and e
of masks to prevent even umong younger adults con-
sidered to be at relatively lower risk for severe COVID-19.
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INTRODUCTION:

o The Existing evidence indicates that the majority of the people infected
with severe acute respiratory syndrome of Coronavirus 2 (SARS-COV-2).
e The virus that causes the disease (COVID-19) has mild symptoms and

some people might experience that and it requires hospitalization.

vomiting dyspnec
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INTRODUCTION:

o The majority of this disease happens to
adults aged <50 years.

e COVID-NET data show that weekly
hospitalization rates among younger
adults aged 18-49 vyears increased
during the summer months and peaked

during the week ending of July 2020.
Patients

Summer







Describe the methods:

o COVID-NET surveillance is conducted in 99 counties in 14 US states and
covers approximately 10% of the US population.
This analysis used data from 13 states(California, Georgia , New York) patients
were COVID-NET catchment area residents with a positive SARS-CoV-2 test by
real-time reverse-transcription polymerase chain reaction within 14 days prior
to or during Hospitalization SARS-CoV-2 testing is requested at the discretion

of treating healthcare,




L s

* Analysis was limited to patients with completed medical chart abstractions and

a discharge disposition (i.e., discharged or died in-hospital) We described

epidemiologic and clinical characteristics for a convenience sample of

hospitalized nonpregnant adults aged 18 -49 years with no underlying

conditions.




-

* Any medication prescribed solely for treatment of SARS-CoV-2 was classified as
a COVID-19-associated treatment.

 We collected information on whether or not patients were documented to be
healthcare personnel invasive mechanical ventilation, bilevel positive airway
pressure, continuous positive airway pressure, and high-flow This activity was
determined by the CDC to meet the requirements of public health surveillance

as defined in 45 CFR.







During 1 March 2020-1 August 2020, 44 865 patients hospitalized with
COVID-19 were identified through COVID-NET.

02 Adults aged between 18-49 years represented:

All hospitalized patients.

Patients with medical chart abstractions
completed.

Patients had no underlying conditions
and were included in the analysis.

Patients did not have information on
underlying conditions.




03 The most common symptoms present at admission were:

« cough (67.1%),

« fever/chills (64.7%),

« shortness of breath (63.4%).

04 . Intotal, 34.9% of patients (n = 179) were prescribed treatment for
" COVID-19, and 22.0% (113) were admitted to the intensive care
unit (ICU).



05 The median number of days from symptom onset to admission was 7 (IQR,
4-9).

The median hospital length of stay was 4 days (IQR, 2-7), and the median

06 length of ICU stay (among those admitted to an ICU) was 5 days (IQR, 1-10).




The highest respiratory support received was as follows:

07
* invasive mechanical ventilation (9.9%),

(1.2%),

 high-flow nasal cannula (6.2%).



08 Based on discharge summaries:
» 51.1% of patients had pneumonia,
* 37.4% developed acute respiratory failure,
* 16.6% developed sepsis during hospitalization,
« Three patients (0.6%) died during hospitalization.
For these 3 patients, the number of days from symptom onset to admission

ranged from 6 to 15, number of days in the hospital ranged from 13 to 36,

and all were admitted to the ICU and required invasive mechanical

ventilation and vasopressors.



Discussion



Discuss the subject:

Within a large, geographically diverse surveillance network of laboratory-confirmed

COVID-19-associated hospitalizations during 1 March 2020-1 August 2020, adults aged
18-49 years accounted for about one-third of all underlying medical conditions.
adults aged 18-49 years without underlying medical conditions can experience severe

COVID-19-related illness.
18-&9 6

evidence shows that older age and certain under- lymg conditions are risk factors for

severe COVID-19.
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Discuss the subject:

One biological factor that may explain individual differences in COVID-19

severity is angiotensin-converting enzyme 2 (ACE2), a known receptor of

coronavirus that facilitates entry of the virus into host cells such that individuals with

higher levels of ACE2 may be more vulnerable to SARS-CoV-2 infection.

Evidence suggests that ACE2 levels may be influenced by sex hormones, with males

showing increased ACE2 expression compared with females. These sex differences in
ACE2 and the role of sex hormones have been offered as potential biological

explanations for the increased risk of severe COVID-19 in males.
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Discuss the subiect: L

These findings suggest that, in the absence of underlying conditions, male sex may increase
the risk of severe COVID-19, leading to hospitalization and the need for intensive care in
adults aged <50 years approximately 74% of adults aged 18-49 years without underlying
conditions who were hospitalized with COVID-19 were males.

study showed that among younger adults hospitalized with COVID-19, more than 1 in 5 of
those without underlying medical conditions experienced severe illness that required ICU-

level care and other interventions.
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Discuss the subject: —
Our findings reinforce the need for social distancing, rigorous hand hygiene, and use of

masks to prevent infection, even among younger adults considered to be at relatively lower

risk for severe COVID-19.
SARS- CoV-2 testing was conducted at the discretion of healthcare providers, COVID-NET

may not capture all COVID-19-associated hospitalizations.
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Summary:

The virus that causes the disease (COVID-19) has mild symptoms and some people might
experience that and it requires hospitalization, The majority of this disease happens to

adults aged <50 years.

Obesity defined as body mass index 230 kg/m2 or by International Classification of
Diseases discharge diagnosis codes (E66.0-E66.9).

Any medication prescribed solely for treatment of SARS-CoV-2 was classified as a
COVID-19-associated treatment Adults aged 18-49 years.

The most common symptoms present at admission were Cough, fever/chills, and

shortness of breath.



The median number of days from symptom onset to admission was 2

7 (IQR, 4-9). number of days in the hospital ranged from 13 to 36,

and all were admitted to the ICU and required invasive mechanical

ventilation and vasopressors adults aged 18-49 years.

adults aged 18-49 vyears without underlying medical conditions can
experience severe COVID-19-related illness.
the role of sex hormones have been offered as potential biological

explanations for the increased risk of severe COVID-19 in males.




approximately 74% of adults aged 18-49 years without underlying conditions who
were hospitalized with COVID-19 were males.

COVID-NET covers about 10% of the US population, its limited geographic coverage
means that the findings may not be generalizable to the US population.

the need for social distancing, rigorous hand hygiene, and use of masks to prevent
infection, even among younger adults considered to be at relatively lower risk for

severe COVID-109. {
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