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COVID-19 pandemic in

New York City

COVID-19 is the most serious pandemic
of this century and has affected nearly
every country in the world. As of May 31,
2020, more than 6 million people were
infected worldwide, with nearly 1.8 mil-
lion people infected in the United States.
The case fatality rate of COVID-19 is
estimated at 2%-7% (1, 2), resulting
in shocking numbers of deaths: more
than 370,000 globally and more than
100,000 in the United States alone (as
of May 31, 2020) (3). New York City has
been particularly hard hit with more than
200,000 infected, more than 50,000
hospitalized, and more than 16,000
deaths (4). While the number of infected
people in New York and other states is
now declining, the epidemic is far from
over. Because an effective vaccine is at
least 18 months away (5), additional epi-
demic waves are likely to occur through-
out the world. It is therefore imperative
that we share experiences of the first
COVID-19 wave and begin to implement
lessons learned to improve preparedness
for upcoming COVID-19 surges and other
future epidemics.
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New York City has been described as the epicenter of the COVID-19

pandemic in the United States. While health care workers are notably at
increased risk for COVID-19 infection, the impact on resident physicians
remains unclear. In this issue of the JCI, Breazzano et al. surveyed resident
physicians for their exposure to COVID-19 during the exponential phase

of the COVID-19 pandemic. The researchers also assessed how personal
protective equipment and COVID-19 testing protected health care workers
from infection. This study highlights resident physician experiences of the
first COVID-19 wave that can inform and improve preparedness for upcoming
COVID-19 surges and other future epidemics.

Resident physicians’ exposure
to COVID-19

In this issue of the JCI, Breazzano et al.
reported important survey data on resi-
dent physicians’ exposure to COVID-19,
and also described how personal protec-
tive equipment (PPE) and COVID-19 test-
ing protect health care workers (HCWs)
from infection (6). Response to their sur-
vey, especially during a time of unprece-
dented crisis (March 2, 2020, to April 12,
2020) was impressive: 91 of 340 program
directors from 24 specialties responded,
representing 2306 residents. The authors
reported that 4.4% of surveyed residents
had confirmed COVID-19, while 7.1%
and 3.3% had presumed and suspected
COVID-19, respectively. Residency is
the critical training period after medical
school, lasting 3 to 7 years depending on
specialty, with some residents continuing
specialized fellowship training after resi-
dency that may take another 2 to 4 years.
During these years residents receive con-
centrated and rigorous training in their
specialty; for example, internal medicine
(IM) residents train primarily at ambu-
latory care practices, inpatient medicine
wards, and medical intensive care units
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(ICUs). At the time of the COVID-19 epi-
demic, the Accreditation Council for Grad-
uate Medical Education (ACGME), which
oversees all accredited medical training
programs in the United States, granted
some institutions Pandemic Emergency
Status, which allowed many nonmedical
subspecialty training programs to sus-
pend training in those fields and deploy
their residents and/or fellows to care for
COVID-19 patients in inpatient medical
units, ICUs, and emergency departments.
While resident physicians are always
supervised by senior physicians (attending
physicians), resident physicians interact
with patients more frequently and thus
have more exposure to patients—including
COVID-19 patients — than attending phy-
sicians. The results of the Breazzano et al.
study are therefore surprising, as the fre-
quency of infection among surveyed res-
ident physicians was lower than expected
and also substantially lower than what we
observed at Montefiore Medical Center.
Breazzano and authors reported a con-
firmed COVID-19 infection rate of 4.4%
(6), while at Montefiore Medical Center
our 2 large IM residency programs (with a
total of 245 resident physicians) had a con-
firmed COVID-19 infection rate of 17.1%
(42 infections confirmed by PCR testing
[Benjamin T. Galen, Montefiore Medical
Center, personal communication]). The
combined infection rate reported by
Breazzano et al. (which included con-
firmed, presumed, and suspected infec-
tions) was 14.8% (6), while at Montefiore
Medical Center the combined infection
rate was 26.9% (Benjamin T. Galen, Mon-
tefiore Medical Center, personal com-
munication). The difference between
the Breazzano et al. survey rates and the
rates we observed suggests that either our
Montefiore Medical Center resident phy-
sicians were more frequently tested than
the study cohort, or that our resident phy-
sicians were more exposed, or both. With
regard to testing, 32.2% of our residents
(79 of 245) were tested but only 11.6% of
the residents surveyed in the Breazzano
et al. study were tested (6), suggesting
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Figure 1. The number of residents infected with COVID-19 peaked 1to 2 weeks before the peak
number of COVID-19 hospitalizations across New York City. The blue bars represent the estimated
sum of the number of residents with presumed, confirmed, or suspected COVID-19 during each of
the weeks described in the paper by Breazzano et al. (left y axis) (6). The total number of COVID-19
hospitalizations per week across all New York City hospitals (red bars, right y axis) peaked during the
week of 3/30-4/6 (9). The change in PPE policy and availability may have influenced the COVID-19

cases among resident physicians.

that increased frequency of testing may
have contributed to the higher rate of con-
firmed COVID-19 infections we observed
(Benjamin T. Galen, Montefiore Medical
Center, personal communication).
Another potential reason for the higher
infection rate among our resident physi-
cians is that they were more exposed to
COVID-19 patients. Indeed, Montefiore
Medical Center is located in the Bronx,
which has the highest COVID-19 infection
rate in New York City (7) and may thus have
exposed our resident physicians to a higher
number of COVID-19 patients than the hos-
pitals participating in the Breazzano et al.
study (6). Moreover, our data included only
IM residents, whereas in the Breazzano
et al. study only a minority of residents sur-
veyed (5.2%) were IM residents (6). During
the surge, our IM residents were deployed
only to high exposure areas (inpatient
medicine wards, ICUs, and emergency
rooms), and we estimate that each resi-
dent had 20 to 30 daily interactions with
COVID-19 patients; these interactions may
have included aerosolizing procedures
(e.g., nasopharyngeal swabbing for PCR
testing). In addition, our IM resident physi-
cians respond to and lead all cardiac arrests
and rapid responses, which were very fre-
quent during the surge (the peak was over
30 per day at Montefiore Medical Cen-
ter) and exposed residents to aerosolizing
procedures, such as intubations. As men-
tioned, in the reported survey only 5.2% of
respondents were IM resident physicians
and the authors do not indicate to which
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units the residents from non-IM specialties
were deployed, nor how frequently they
were exposed to COVID-19 patients or to
aerosolizing procedures (6). Therefore, we
cannot compare our resident physicians’
exposure to that of the resident physicians
in the study, but it is likely that our resident
physicians had more exposure than those
surveyed in Breazzano et al. (6).

A second important point raised by
the findings of the survey from Breazzano
et al. is the importance of timely and accu-
rate COVID-19 diagnosis among resident
physicians (6). The ability to test and quar-
antine residents is essential to having a
healthy workforce to meet patient care
needs, and was critical during the expo-
nential phase of the pandemic. Knowing
resident physicians’ COVID-19 status is
key to preventing infections among other
HCWs and patients. In addition, having
to quarantine residents with equivocal
symptoms without confirmatory testing
can lead to unnecessary reductions of this
vital workforce. Breazzano and colleagues
reported estimates for presumed, suspect-
ed, and confirmed COVID-19 cases, with
presumed cases defined as symptomatic
resident physicians who were unable to
obtain testing. Figure 3 in Breazzano et
al. showed that the number of residents
with presumed COVID-19
peaked 1 week earlier than confirmed

infection

cases (6). Most likely this difference rep-
resents increased access to testing as
time went on, but also raises the question
of whether the presumed cases included
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uninfected residents who had to be quar-
antined because testing was unavailable.

Personal protective equipment
Breazzano and researchers also reported
another major finding, that underavail-
ability of PPE during this time period may
have put residents at risk of COVID-19
infection. Forty-three of 87 program direc-
tors (49.4%) reported that their residents
had to work with suboptimal PPE, and
99.2% of residents reported extending
the use of or reusing their face masks (6).
At the same time as cases of COVID-19
were increasing exponentially in New
York City, the CDC revised its recommen-
dations several times (likely because of
nationwide PPE shortages). Early in the
New York City epidemic the CDC recom-
mended that HCWs wear surgical masks
when treating COVID-19 patients (except
during aerosolizing procedures), but later
(when PPE was no longer in short supply)
the CDC recommended using N95 res-
pirators in all COVID-19 patient encoun-
ters (8). This change in PPE policy and
availability had profound effects: Figure 1
shows that the number of residents infect-
ed with COVID-19 as reported by Breaz-
zano et al. peaked 1 to 2 weeks before the
peak number of COVID-19 hospitaliza-
tions across New York City (6, 9). At the
time of peak hospitalizations in New York
City, the number of infected residents had
decreased, suggesting that adequate PPE
was highly effective in preventing HCW
exposure and infection.

Guidance in devising

new policies on epidemic
preparedness

Pandemics and large epidemics, like severe
weather events, earthquakes, and nuclear
disasters, are inevitable and warrant
preparation. After nuclear reactor disas-
ters (mainly Chernobyl) the United States
implemented policies to stockpile and pre-
distribute potassium iodide (KI) for future
events (10). Specifically, national legisla-
tion mandated that KI be available at key
locations for distribution to protect local
populations in the event of nuclear fallout.
While the COVID-19 pandemic is not com-
pletely analogous tonuclear disasters, there
are similarities: inability to predict timing,
location, or number of people affected,
and the extraordinary number of resourc-
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es that need to be mobilized. Government
agencies should prepare for all disasters,
including large epidemics and pandemics.
Such preparedness must include stockpil-
ing and distribution plans for PPE, rapid
deployment of resources to develop new
testing kits and vaccines (in the case of an
emerging pathogen, such as SARS-CoV-2),
and maintaining adequate supply and a
plan for distribution of existing test kits
and vaccines (in the case of a known patho-
gen). Regardless of pathogen, PPE is criti-
cal for HCWs and other essential workers
to perform their jobs safely. Government
agencies must study the successes and fail-
ures of our health care system’s COVID-19
response to ensure adequate preparedness
for the next large epidemic. The data in
the study by Breazzano et al. should serve
as important guidance in devising new
policies on epidemic preparedness. Only
careful planning and preparedness will
ensure that the confusion and exposure we
witnessed in March and April in New York
City will not happen again.
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