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Introduction

As severe acute respiratory syndrome

coronavirus 2 (SARS-CoV-2), the virus

that causes COVID-19, is highly infec-

tious and variable, and given that we

now understand a large proportion of

asymptomatic carriers can be still infec-

tious [1], it is expected that a normaliza-

tion of epidemic prevention and control

measures will be required for a long time

worldwide. Our neurology department at

Xuanwu Hospital in Beijing is one of the

national centers for the research and

treatment of neurological disorders in

China. Since healthcare settings are at a

high risk of virus dissemination, we have

implemented timely strategies to reduce

cross-infection and protect our patients

and staff to avoid critically overloading

our system as a result of a sudden

decrease in staff because of quarantining

or isolation [2]. Moreover, having made

it through several months of this crisis, it

is now clear to us that the pattern of

clinical practice and research at our hos-

pital has already undergone major

changes, many of which are very likely

to persist well into the future. In the pre-

sent paper, we summarize our experi-

ences in adapting neurological practice

during the COVID-19 outbreak and

post-pandemic era, and we discuss how

our experiences are helping us think

about and meet some unsolved problems

and challenges.

Emergency and inpatient care

During the SARS epidemic in 2003,

China established fever clinics in all gen-

eral hospitals (above level two) [3]. Each

outpatient with a body temperature

higher than 37.3°C attends a fever clinic

first to screen for potential infectious dis-

eases. Policies ensure that fever clinic

staff are equipped with enhanced medical

personal protective equipment (PPE)

compared to the ordinary medical staff

at a hospital. At Xuanwu Hospital,

patients with neurological emergencies

accompanied by fever are first sent to the

fever clinic, and the neurologists go to

the fever clinic to treat these patients.

Our fever clinic is equipped with a dedi-

cated computer tomography (CT) scan-

ner; therefore, patients with acute

ischaemic stroke can be treated with

intravenous thrombolysis without leaving

the fever clinic.

We adopted several changes to our

inpatient management strategies and

optimized our workflow to admit

patients from the emergency room (ER)

or clinics. First, we deployed a multidis-

ciplinary team (MDT) screening proto-

col, seeking to detect asymptomatic

inpatients with potential SARS-CoV-2

infection. The MDT comprises ER

neurologists, radiologists, ER internists,

and consulting pulmonologists along

with infectious disease specialists. Infor-

mation spanning four categories was

obtained, including detailed epidemiolog-

ical information, core clinical features of

COVID-19 (fever and/or respiratory

symptoms), a chest CT scan, and a com-

plete blood count. If patients have condi-

tions that may preclude completion of

CT, lung ultrasonography is an alterna-

tive option [4]. The team stratified incom-

ing patients based on an evaluation of

the above risk factors. As nucleic acid

testing capability increased over time, we

integrated nucleic acid tests into our pro-

tocol (since April, 2020). Thus, every

patient is carefully screened for COVID-

19 infection prior to admission.

Second, after admission, we set up a

transitional ward that was designed to

solve two major problems we were fac-

ing: a shortage of PPE and a limited

number of single rooms. The rationale

for the transitional ward was based on

the incubation period of COVID-19 from

early reports of confirmed COVID-19

cases in Hubei, China [5]. We dedicated

one floor of our wards for this purpose,

and the transitional ward used a higher

level of PPE. Newly admitted patients

would spend 5 days in the transitional

ward and were transferred to the regular

ward with standard PPE. Notably, vir-

tual visitations were encouraged for

patients in the transitional ward, which

did not permit physical entry for any vis-

itors. Importantly, we enforced different

levels of PPE depending on the assess-

ment of anticipated exposure risk (sum-

marized in Fig. 1) and deployed

mandatory training programs to ensure

the appropriate use of PPE.

Outpatient care

The largest-scale changes we have

deployed in the pandemic and post-

pandemic periods deal with remote care

of patients for whom in-person clinic

visits have become unfeasible. Obviously,

telemedicine technologies have been

extensively developed in the past. How-

ever, there have been some major barri-

ers to the widespread deployment of

telemedicine. Given the unique context
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our department faced with COVID-19,

we were able to deploy some real teleme-

dicine innovations that allowed us to

provide continuous care for patients with

chronic neurological disorders.

Firstly, Xuanwu Hospital has devel-

oped the ’Xuanwu-APP’, which supports

online consultation, the scheduling of

appointments, checking of test results,

prescription writing, and coordination of

the physical delivery of medicines.

Beyond these relatively obvious advan-

tages, the fundamental enabling aspect of

the Xuanwu-APP is its integrated imple-

mentation of medical insurance coverage:

this enabled reimbursement of patients

for telemedicine services, which pro-

foundly increased the utilization rates of

our patients. We found that once the

patients were comfortable with the reim-

bursement options, they were eager to

engage with our physicians via telemedi-

cine. It is notable that the APP and the

reimbursement functionality also facili-

tated specialist consultations with experts

at senior hospitals, which substantially

reduced the need for highly resource-in-

tensive patient transfer between hospitals

in the pandemic. If a remotely monitored

outpatient presents suspected features of

COVID-19, we will recommend the

patient visits the fever clinic immediately

with appropriate personal protection

equipment.

New technologies and impacts on

clinical research

Our recently gained experience using

remote technologies has us very excited

about their integration into the design

and management of clinical research. For

example, videoconferencing is optimal

for conducting pre-trial screening and for

both participant training and consulta-

tion. For many interventions under

study, online supervision should be

acceptable. Further, participants can be

encouraged to record and upload a video

when taking study drugs or conducting

non-pharmacological interventions, and

an e-diary (with attendant notification

functionality) can clearly be a useful digi-

tal tool for monitoring symptoms and

side effects. Currently, multicentre neu-

roimaging trials have become a trend,

although there are still challenges to cor-

rect for heterogeneity among centers [6].

We are highly confident that collabora-

tion among regional or even nationwide

multi-site neuroimaging facilities will

increase in the wake of this crisis, pri-

marily because of its obviously improved

convenience and safety for participants.

Summary

Our strategies and insights about future

directions could be valuable as a refer-

ence for the global neurology commu-

nity. There are still many ongoing

challenges related to COVID-19, but we

believe that this crisis can be viewed as a

powerful chance to advance the imple-

mentation of new technologies that facili-

tate pandemic-specific changes as well as

attractive upgrades that can profoundly

affect both clinical practice and research

in the post-COVID 19 era.
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Figure 1 A proposed guideline for application of personal protection equipment by healthcare workers. ENVR Svcs., environmental

service; ER, emergency room; In Cont. w/PTS or SPEC, in contact with patients or specimen; In Cont. w/Susp. or Conf. COVID-19

Cases, in contact with suspected or confirmed COVID-19 cases; I/P, inpatient; ISOL, isolation unit; Lab Tech., laboratory technician;

MED Tech., medical technician; MED Waste Mgmt., medical waste management; O/P, outpatient; PEDS, pediatric; RESP, respira-

tory; clinic; SPEC, specimen; Temp. CK Supervisor in Public Space, temperature check supervisor in public space. TRF, transfer team.

✔:required; ○: selected based on exposure risk.
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