
Published online April 20, 2020. doi:10.1161/
HYPERTENSIONAHA.119.14140

15. Shah R, Harding J, Brown J, McKinlay C.
Neonatal glycaemia and neurodevelopmental
outcomes: a systematic review and meta-analysis.
Neonatology. 2019;115(2):116-126. doi:10.1159/
000492859

16. Schmidt B, Roberts RS, Anderson PJ, et al.
Academic performance, motor function, and

behavior 11 years after neonatal caffeine citrate
therapy for apnea of prematurity: an 11-year
follow-up of the CAP randomized clinical trial. JAMA
Pediatr. 2017;171(6):564-572. doi:10.1001/
jamapediatrics.2017.0238

17. Doyle LW, Cheong JL, Ehrenkranz RA, Halliday
HL. Early (< 8 days) systemic postnatal
corticosteroids for prevention of bronchopul-
monary dysplasia in preterm infants. Cochrane

Database Syst Rev. 2017;10:CD001146. doi:10.
1002/14651858.CD001146.pub5

18. Linsell L, Johnson S, Wolke D, et al. Trajectories
of behavior, attention, social and emotional
problems from childhood to early adulthood
following extremely preterm birth: a prospective
cohort study. Eur Child Adolesc Psychiatry. 2019;28
(4):531-542. doi:10.1007/s00787-018-1219-8

Conserving Supply of Personal Protective Equipment—A Call for Ideas
Howard Bauchner, MD; Phil B. Fontanarosa, MD, MBA; Edward H. Livingston, MD

The editors of JAMA recognize the challenges, concerns, and
frustration about the shortage of personal protective equip-

ment (PPE) that is affecting
the care of patients and safety
of health care workers in the
US and around the world.
We seek creative immediate

solutions for how to maximize the use of PPE, to conserve the
supply of PPE, and to identify new sources of PPE. We are in-

terested in suggestions, recommendations, and potential ac-
tions from individuals who have relevant experience, espe-
cially from physicians, other health care professionals, and
administrators in hospitals and other clinical settings. JAMA
is inviting immediate suggestions, which can be added as on-
line comments to this article.

Note: The online version displays comments from the
initial publication. It is now closed to new comments and
suggestions.
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Sourcing Personal Protective Equipment During the COVID-19 Pandemic
Edward Livingston, MD; Angel Desai, MD, MPH; Michael Berkwits, MD, MSCE

As the coronavirus disease 2019 (COVID-19) pandemic accel-
erates, global health care systems have become over-
whelmed with potentially infectious patients seeking testing
and care. Preventing spread of infection to and from health care
workers (HCWs) and patients relies on effective use of per-
sonal protective equipment (PPE)—gloves, face masks, air-
purifying respirators, goggles, face shields, respirators, and
gowns. A critical shortage of all of these is projected to de-
velop or has already developed in areas of high demand. PPE,
formerly ubiquitous and disposable in the hospital environ-
ment, is now a scarce and precious commodity in many loca-
tions when it is needed most to care for highly infectious pa-
tients. An increase in PPE supply in response to this new
demand will require a large increase in PPE manufacturing, a
process that will take time many health care systems do not
have, given the rapid increase in ill COVID-19 patients.

In its current guidance to optimize use of face masks dur-
ing the pandemic, the Centers for Disease Control and Preven-
tion (CDC) identifies 3 levels of operational status: conven-
tional, contingency, and crisis.1 During normal times, face
masks are used in conventional ways to protect HCWs from
splashes and sprays. When health care systems become
stressed and enter the contingency mode, CDC recommends

conserving resources by selectively canceling nonemergency
procedures, deferring nonurgent outpatient encounters that
might require face masks, removing face masks from public
areas, and using face masks for extended periods if feasible.

When health systems enter crisis mode, the CDC recom-
mends cancellation of all elective and nonurgent procedures and
outpatientappointmentsforwhichfacemasksaretypicallyused,
use of face masks beyond the manufacturer-designated shelf life
during patient care activities, limited reuse, and prioritization
of use for activities or procedures in which splashes, sprays, or
aerosolization are likely. When face masks are altogether unavail-
able, the CDC recommends use of face shields without masks,
taking clinicians at high risk for COVID-19 complications out of
clinical service, staffing services with convalescent HCWs pre-
sumably immune to SARS-CoV-2 (severe acute respiratory syn-
drome coronavirus 2), and use of homemade masks, perhaps
from bandanas or scarves if necessary.

Many communities in the US and globally are rapidly enter-
ing crisis mode. Popular news outlets report unconventional so-
lutions for PPE at local hospitals, such as plastic garbage bags
for gowns and plastic water bottle cutouts for eye protection.2

Plans for resupply through the repurposing of industrial capac-
ity and other means are welcome but seem unlikely to solve the
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