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Objective This study assesses the impact of coronavirus disease 2019 (COVID-19) on
the pattern of neurological emergencies reaching a tertiary care center.

Materials and Methods This is a retrospective and single center study involving
295 patients with neurological emergencies mainly including acute stroke, status
epilepticus (SE), and tubercular meningitis visiting emergency department (ED) from
January 1 to April 30, 2020 and divided into pre- and during lockdown, the latter start-
ing from March 25 onward. The primary outcome was number of neurological emer-
gencies visiting ED per week in both periods. Secondary outcomes included disease
severity at admission, need for mechanical ventilation (MV), delay in hospitalization,
in-hospital mortality, and reasons for poor compliance to ongoing treatment multivar-
iate binary logistic regression was used to find independent predictors of in-hospital
mortality which included variables with p <0.1 on univariate analysis. Structural break
in the time series analysis was done by using Chow test.

Results There was 53.8% reduction in number of neurological emergencies visit-
ing ED during lockdown (22.1 visits vs. 10.2 visits per week, p = 0.001), significantly
affecting rural population (p = 0.004). Presenting patients had comparatively severe
illness with increased requirement of MV (p < 0.001) and significant delay in hospital-
ization during lockdown (p < 0.001). Poor compliance to ongoing therapy increased
from 34.4% in pre-lockdown to 64.7% patients during lockdown (p < 0.001), mostly
due to nonavailability of drugs (p < 0.001). Overall, 35 deaths were recorded, with
20 (8.2%) in pre-lockdown and 15 (29.4%) during lockdown (p = 0.001). Lockdown,
nonavailability of local health care, delay in hospitalization, severity at admission, and
need for MV emerged as independent predictors of poor outcome in stroke and delay
in hospitalization in SE.

Conclusion COVID-19 pandemic and associated lockdown resulted in marked decline
in non-COVID neurological emergencies reporting to ED, with more severe presenta-
tions and significant delay from onset of symptoms to hospitalization.
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Introduction

The severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2) infection, resulting in coronavirus disease 2019
(COVID-19), has emerged as a major public health concern
due to its high human-to-human transmissibility manifest-
ing as large-scale community-based outbreak across various
nations. It was labeled as a global pandemic on March 11,
2020 by World health organization,' and our health care sec-
tor has been at the epicenter of this unprecedented health
emergency. The first case of COVID-19 was reported in India
on January 30, 2020 in Kerala,? and by the end of 3rd week in
March, the number of COVID-19 cases showed a significant
rising trend, and Indian Government imposed a complete
national lockdown to prevent its rapid spread and prepare
the health care system. A complete lockdown meant closure
of all regular out-patient departments and elective surgeries
across the entire nation of 1,300 million population, leaving
the hospitals open for only medical and surgical emergen-
cies. However, the resulting home confinement along with
limitation of transport facilities due to lockdown and possi-
ble disruption in pharmaceutical supply chain meant a sig-
nificant challenge for patients to access essential health care
services.

On the other hand, as the entire health care system started
preparation in anticipation of the worst possible scenario
of the pandemic, the manpower and essential equipment
meant for specialized care including neurological emergen-
cies were diverted toward COVID-19 patients care. A recent
multicenter study reported nearly two-thirds reduction in
emergency visits of patients with acute stroke and those
receiving intravenous thrombolysis in selected apex centers
across India during lockdown.? The aim of our study was to
understand the effect of nationwide lockdown on non-COVID
neurological emergencies attending our emergency depart-
ment (ED), for which we compared the pattern of patients
and their outcome at discharge reaching before and during
lockdown periods. In addition, we assessed the hurdles faced
by such patients to access health care facilities including drug
availability, local health care (LHC) facilities, and emergency
transport services. Our study will help improve patient care
with judicious use of available manpower and resources,
without risking lives of patients or health care workers.

Materials and Methods

This study involves a retrospective chart review of
patients, aged 18 years or above, with neurological
emergencies, including acute stroke,* status epilepticus
(SE),> meningitis,*” encephalitis,® acute inflammatory
demyelinating polyneuropathy,®® and myasthenic cri-
sis,'? visiting ED at All India Institute of Medical Sciences
Rishikesh, Uttarakhand, India, from January 1 to April 30,
2020. The 4-month period included a pre-lockdown period
from January 1 to March 24, 2020 followed by a lockdown
period from March 25 to April 30, 2020. In-hospital neuro-
logical emergencies in non-neurological admissions were
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excluded. The project was approved by the institutional
ethics committee.

Data Extraction

For each patient, medical records were reviewed and following
parameters were extracted: demographic profile, including age
and sex, residential address, diagnosis, delay in hospitalization,
reason for delay, and poor drug compliance, if reported. As per
the medical records, each patient was examined by the neu-
rology team including a neurology consultant. Neurological
examination included assessment of sensorium by Glasgow
Coma scale (GCS), muscle power, sensory system examina-
tion with deep tendon reflexes, and limb incoordination. The
admission disability was assessed on the basis of respective
scales including Hughes Disability Scale'" for Guillain-Barre
syndrome (=Supplementary Table S1 [available in online
version]), Myasthenia Gravis Functional Assessment'? score
(=Supplementary Table S2 [available in online version]),
National Institutes of Health Stroke Scale (NIHSS)* for stroke
(=Supplementary Table S3 [available in online version]), and
British Medical Research Council Scale (BMRC) for tubercular
meningitis' (~Supplementary Table S4 [available in online
version]). Severity of patients was also assessed by need for
mechanical ventilation (MV). Patients with clinical or radio-
logical suspicion of COVID-19 were tested by real time poly-
merase chain reaction (RT-PCR) using Invitrogen SuperScript
I Platinum One-Step Quantitative Kit (Cat. No.11732088)
procured from Indian Council of Medical Research. As per our
hospital protocol, all patients requiring emergency or elective
in-hospital care were initially kept in separate COVID suspect
designated area. Once their COVID-19 RT-PCR reports returned
negative, they were shifted to respective specialty wards.

Outcome

The primary outcome was to study the impact of lockdown
during the COVID-19 pandemic on number of patients
with neurological emergencies visiting ED per week in
pre-lockdown and during lockdown period. Secondary out-
comes were disease severity at admission, need for MV, delay
in seeking medical attention, reasons for delay in hospitaliza-
tion, in-hospital mortality, and reason for poor compliance to
treatment leading to neurological worsening, if any.

Statistical Analysis

Continuous and normally distributed variables were repre-
sented as mean + SD (standard deviation) and compared by
using independent t-test between “pre-lockdown” and “during
lockdown” group, while continuous but nonparametric vari-
ables were represented as median (range) and compared using
Mann-Whitney U test. Fischer’s exact test was used for compar-
ing categorical variables. Multivariate binary logistic regression
was used to find independent predictors of in-hospital mortal-
ity which included variables with p <0-1 on univariate analysis.
Structural break in the time series analysis was done by using
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Chow’s test. All analyses were done by using Statistical Package
for Social Sciences 21 version (SPSS, IBM, Chicago, Illinois,
United States) software. A variable with a two-tailed p-value of
less than 0-05 was considered statistically significant.

Results

Of 611 neurological cases presenting to ED during the study
period, 335 met the inclusion criteria. Overall, 40 patients
were excluded for various reasons (=Fig. 1), and the results are
therefore based on data of 295 patients. While 244 patients
presented in pre-lockdown, 51 presented during lockdown
period. Overall, stroke comprised the major bulk of neuro-
logical emergencies with 159 (53-4%) patients, followed by
SE with 69 (23-4%) and tubercular meningitis with 43 (14.6%)
patients. Since there were only two cases of nontubercular
meningitis and a single case of never mental disorder during
lockdown, they were excluded from further analysis for statis-
tically meaningful results.

Comparison of Demographic Characteristics of the
Patients During Pre-Lockdown and Lockdown Period
The sociodemographic characteristics were comparable. The
median age of patients was 54 (range = 18-90) years, with
166 (68%) being males. While age and sex distribution were
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comparable in both periods, a significant reduction was
recorded in number of rural patients with neurological emer-
gencies visiting our ED during lockdown (43.1 vs. 66%, p=
0.001; ~Table 1).

Primary Outcome

Time series analysis revealed significant structural break in num-
ber of patients with neurological emergencies visiting ED during
lockdown (10.2 visits per week) compared with the pre-lock-
down period (22.1 visits per week, p < 0.0001; =Fig. 2). The
percentage reduction in weekly ED visits for stroke, SE and tuber-
cular meningitis (TBM) were 57.02, 53.8, and 36.8%, respectively.
However, the proportion of neurological emergencies based on
diagnoses were comparable in both periods (~Table 1).

Secondary Outcomes

We analyzed the secondary outcomes including disease
severity, delay in hospitalization, poor compliance to treat-
ment for underlying comorbid illnesses, and in-hospital
mortality among overall neurological emergencies along
with subgroup analysis in stroke, SE, and TBM.

Disease Severity
Overall, patients presenting during lockdown had more severe
disease. Among patients with stroke, the median NIHSS score

‘ Number of medical records identified and screened (n = 3749) |

|

‘ Total number of neurological cases (n = 611)

l

| Number of patients with neurological emergencies (n = 335) ‘

Excluded:
* Lack of complete medical

v

v

records (n = 16)
* Uncertain diagnosis (n=20)
* In-hospital neurological

on basis of inclusion and exclusion criteria (n = 295)

Number of patients included in study after assessing the eligibility

emergencies (n=4)

\

Pre-lockdown Phase (n=244) ‘

| During- lockdown (n = 51) |

! l

Data collection based on medical records

* Socio-demographic profile

* Reason for poor compliance to medication

* Disease severity and disability documented in terms of: NIHSS/GCS/HUGHES/MRC/MGFA
* Time and Reason for delay in seeking medical attention

* In-hospital mortality

Data analysis for pre and during lockdown phase comparison

Fig. 1 Flow diagram for this study.
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Table 1 Comparison of the baseline characteristics of the patients between the pre-lockdown and during the lockdown period

Diagnosis Parameters Pre-lockdown During lockdown | p-Value
n =244 n=>51
Total Age (y), median (range) 55 (18-90) 53 (18-85) 0.44
Sex (male), n (%) 166 (68.0) 32(62.7) 0.51
Patients from rural areas, n (%) 161 (66.0) 22 (43.1) <0.01
Stroke Cases of stroke, n (%) 133 (54.5) 26 (51.0) 0.65
Age (y), median (range) 60 (19-90) 62 (22-85) 0.36
Sex (male), n % 90 (67.7) 8(69.2) 0.87
Patients from rural areas, n (%) 86 (64.7) 0(38.5) 0.01
Status epilepticus Cases of status epilepticus, n (%) 57 (23.4) 12 (23.5) >0.99
Age (y), median (range) 45 (18-80) 39.5(18-70) 0.15
Sex (male), n % 41(71.9) 6 (50.0) 0.13
Patients from rural areas, n (%) 37 (64.9) 6 (50.0) 0.33
Tubercular meningitis Cases of tubercular meningitis, n (%) 33(13.5) 10 (19.6) 0.32
Age (y), median (range) 43 (19-76) 21(18-55) 0.02
Sex (male), n % 23(69.7) 7 (70.0) 0.98
Patients from rural areas, n (%) 24(72.7) 5(50.0) 0.17
Nontubercular meningitis Cases of nontubercular meningitis, n (%) | 9(3.6) 2(3.9) >0.99
Age (y), median (range) 60 (23-85) 72.5(70-75) 0.25
Sex (male), n % 6 (66.7) 1(50.0) 0.65
Patients from rural areas, n (%) 6 (66.7) 1(50.0) 0.65
Neuromuscular disease Cases of neuromuscular disorders, n (%) | 12 (4.9) 1(2.0) 0.48
Age (y), median (range) 37 (20-71) 60 (60-60) 0.16
Sex (male), n % 6 (50.0) 0(0.0)
Patients from rural areas, n (%) 8(66.7) 0(0.0)
was significantly higher during lockdown compared with
pre-lockdown period (median 18 [range = 1-27] vs. median 27
[range =4-38],p=0.001; =Fig.3). A similar trend was observed
in TBM (p = 0.001), but not in SE (p = 0.10). Significantly higher 30
number of patients required MV (p < 0.0001) during lockdown
compared with pre-lockdown period (~Table 2). Similarly, sig- 257
nificantly larger proportion of acute stroke patients required A
decompressive craniotomy during lockdown as compared £ 20 Y v
with pre-lockdown period (8 [6.0%] vs. 6 [23.1%], p < 0.0001). a \ / \
5 151 \ / \
Delay in Seeking Medical Attention with £ \/ AN
Associated Reasons 2 107

Overall, there was a significant delay from the onset of symptoms
to hospitalization during lockdown compared with pre-lock-
down period (median 7 days [0-56] vs. median 2 days [0-35],
p <0.0001). Subgroup analysis revealed significant median delay
in hospitalization for stroke, SE, and TBM. Common reasons for
delay in seeking health care and hospitalization in pre-lock-
down period were financial constraints (25.4%) and lack of
transportation (15.6%). During lockdown period, poor availabil-
ity of transportation (43.1%) and fear of contracting COVID-19
(39.2%) were the common reasons (p < 0.0001; =Table 2).
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Fig. 2 Number of weekly emergency department visits for neurolog-
ical emergencies, with mean (solid horizontal line) and two standard
deviations (dashed horizontal lines) marked. The vertical solid line
indicates (weeks 13-16) correspond to the India’s lockdown period.
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Fig. 3 Box and whisker plot showing effect of lockdown on sever-
ity score at admission for various neurological emergencies. BMRC,
British Medical Research Council Score for Meningitis; GCS, Glasgow
Coma Scale; NIHSS, National Institute of Health Stroke Severity Score.

Reasons for Poor Compliance to Ongoing Treatment
for Preexisting Comorbidities

Overall, poor compliance to treatment for preexisting med-
ical comorbidities increased from 34.4% in pre-lockdown
to 64.7% during lockdown (p < 0.0001), the most common
cause being nonavailability of medications (p < 0.0001).
Other reasons including financial constraints and inacces-
sibility to LHC were comparable in both periods (=Table 2).

Predictors of In-Hospital Mortality Stratified According
to Disease

Of 295 patients with neurological emergencies, 82 were
shifted to nearby tertiary care centers after stabilization in
our ED—due to complete bed occupancy—with diversion of
health care resources including MV for COVID-19 patients
was another reason during lockdown period. The latter
included 74 (30.3%) patients in pre-lockdown and 8 (15.7%)
during lockdown period (p = 0.001). Of 213 admitted
patients, 35 died with 20 (8.2%) in pre-lockdown and 15
(29.4%) during lockdown period (p = 0.001). Univariate
analysis involving 213 patients treated in-hospital revealed
“lockdown” along with “nonavailability of LHC,” “delay in
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hospitalization,” and “need for MV” being significantly asso-
ciated with mortality. However, on multivariate analysis
only “need for MV” appeared an independent predictor for
mortality. Interestingly, subgroup analysis involving stroke
patients revealed “lockdown,” “nonavailability of LHC,” “delay
in hospitalization,” “NIHSS score at presentation,” and “need
for MV,” all independently influencing mortality. While uni-
variate analysis in SE-yielded “lockdown,” “delay in hospi-
talization,” “severity score at presentation,” and “need for
MV” as significant predictors, only “delay in hospitalization”
remained an independent mortality predictor on multivari-
ate analysis. In TBM patients, “severity score at presentation”
and “need for MV” were significant predictors on univariate
analysis, but “severity score at presentation” remained the
only independent predictor of mortality on multivariate
analysis (=Table 3).

Discussion

Lockdown is an unprecedented situation resorted to by several
countries to prevent spread of COVID-19 pandemic. Studies
assessing the impact of lockdown on hospital based patient care
are lacking. An Italian study evaluating ED visits reported 50%
reduction in minor stroke and transient ischemic attack cases,
and 30% reduction in cases requiring thrombolysis and bridg-
ing therapy (combine intravenous thrombolysis and thrombec-
tomy).”> Another study reported a 39% decline in nationwide use
of stroke imaging in the United States during early COVID-19
pandemic.'® A couple of studies analyzing cardiac emergencies
reported 40% reduction in myocardial infarction-related admis-
sions'” and 38% reduction in number of cardiac catheterization
laboratory activation.'®* We observed a 53.8% reduction in neu-
rological emergencies visiting ED during lockdown. Despite
high incidence of stroke in our country (105-152/100,000 per-
sons per year),' nearly 50% decrement was recorded in acute
stroke cases visiting our ED, which is comparable with studies
analyzing stroke and cardiac emergencies.>?02!

A delay in initiation of appropriate therapy in acute
ischemic stroke requiring thrombolysis and SE has
been associated with a relatively higher mortality and
morbidity.?»** Delay in administration of antitubercular
therapy in TBM results in poor outcome.’” Thus, avoidance or
delay in seeking appropriate medical care may significantly
aggravate neurological emergencies. An Italian study ana-
lyzing stroke cases reported a longer onset-to-door and
door-to-treatment time and a 40% rise in cases undergoing
primary thrombectomies because most stroke cases arrived
late and in serious cerebrovascular state.'”> Another study
reported significantly longer delay to intervention (median
10.4 minutes [interquartile range {IQR}: 8.4-13.8] vs. 9.4
minute [7.9-12.6], p < 0.0001) and reduction in the pro-
portion of out-of-hospital cardiac arrest [OHCA] patients
reaching ED alive [22.8-12.8% {p < 0.0001}]) during the pan-
demic.?* We observed a significant delay of approximately
5 days (2.5 times) from onset of illness to hospitalization
during lockdown, with relatively higher severity score
at presentation as compared with pre-lockdown period.
“Delay in hospitalization” was a significant predictor of poor

© 2021. Association for Helping Neurosurgical Sick People.
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Table 2 Effects of lockdown on various outcome parameters stratified according the neurological emergencies

Outcome Total Stroke SE TBM
PL DL p-Value | PL DL p-Value | PL DL p-Value | PL DL p-Value
n=244 | n=51 n=133 | n=26 n=57 | n=12 n=33 | n=10
Primary 22.1 10.2 <0.01 12.1 5.2 <0.0001 5.2 2.4 0.04 3.8 2.4 0.21
outcome
ED visits per
week
Secondary outcomes
Severity,’ 18 27 0.001 9 7.5 0.10 2 3 0.001
median (range) (1-27) (4-38) (3-15) | (3-15) (1-3) | (1-3)
Need for MV, 67 28 <0.0001 15 17 <0.0001 31 9 0.22 12 2 0.46
n (%) (27.5) | (54.9) (11.3) | (65.4) (54.4) | (75) (36.4) | (20.0)
DH (days), 2 7 <0.0001 2 7 <0.0001 2 2.5 <0.0001 12 30 <0.0001
median (range) | (0-35) (0-56) (0-10) (0-10) (1-4) | (1-4) (2-35) | (12—
56)
Reasons for delay, n (%)
Lack of 38 22 <0.0001 16 12 <0.0001 13 5(41.7) | 0.28 5 5 0.04
transport (15.6) (43.1) (12.0) (46.2) (22.8) (15.2) | (50.0)
Fear of 2(0.8) |20 <0.0001 | 1(0.8) | 8(30.8) | <0.0001 | 0(0.0) | 5 (41.7) 0(0.0)| 5
COVID-19 (39.2) (50.0)
Financial issues | 62 6 0.04 30 4(15.4) | 0.60 15 1(83) | 027 12 0(0.0)
(254) | (11.8) (22.6) (26.3) (36.4)
Poor compli- 84 33 <0.0001 56 20 0.004 15 9 0.002 3 2 0.57
ance, n (%) (34.4) | (64.7) (42.1) | (76.9) (26.3) | (75.0) (9.09) | (20.0)
Reasons for poor compliance, n (%)
Nonavailability | 4(1.6) | 14 <0.0001 | 1(0.8) | 8(30.8) | <0.001 1(1.8) | 5(41.7) | 0.004 1(3.0) | 0(0.0)
of drugs (27.5)
Financial issues | 44 10 0.84 30 6(23.1) | 0.81 7 1(8.3) | >0.99 13.0)| 2 0.13
(18.0) | (19.6) (22.6) (12.3) (20.0)
Inaccessibility | 36 9 0.67 25 6(23.1) | 0.60 7 3(25.0) | 0.36 1(3.0) | 0(0.0)
to LHC (14.8) | (17.6) (18.8) (12.3)

Abbreviations: BMRC, British Medical Research Council; COVID-19, coronavirus disease 2019; DL, during lockdown; DH, delay in hospitalization; ED,
emergency department; GCS, Glasgow Coma Scale; LHC, local health care; MV, mechanical ventilation; NIHSS, National Institutes of Health Stroke

Scale; PL, pre-lockdown; SE, status epilepticus; TBM, tubercular meningitis.

Note: Total cases of neurological emergencies included stroke, meningitis, status epilepticus, and neuromuscular disorders. However, subgroup analysis
for nontubercular meningitis and neuromuscular disorders was not done due to small sample size.
For severity scoring: NIHSS for stroke, GCS at admission for seizure, and BMRC for tubercular meningitis.

outcome for neurological emergencies on univariate analy-
sis, but appeared an independent predictor of poor outcome
in stroke and SE on multivariate analysis. A one-and-a-half
times rise in delay in hospitalization in TBM was observed.
Although it appeared nonsignificant, probably related to the
small sample size, it likely contributed to “severity at pre-
sentation,” an independent predictor of poor outcome.
During pandemic, several factors might have influenced
ED visits, including Government regulations and strict
instructions to stay at home, fear of contracting COVID-19 in
hospital, financial constraints, restricted transportation facil-
ities during lockdown, and poor availability of LHC services
resulting in failure to recognize impending neurological
emergency in a patient.'®?> Although lack of transport facil-
ities and financial constraints were major reasons for delay
in hospitalization in pre-lockdown, the former along with
fear of contracting COVID-19 were the significant reasons for
the same during lockdown, in our study. Although we lack
data on the socioeconomic status of our patients, financial
constraints as a reason for a longer delay in hospitalization

Journal of Neurosciences in Rural Practice Vol. 12 No. 3/2021

was significantly common in pre-lockdown period. A near
complete halt in majority of industrial work during lock-
down resulted in a significant rise in unemployment, with
laborers and daily wage workers quickly running out of
their meagre reserve.?® Possibly, a significant proportion of
these patients might have failed to reach hospitals, especially
when transport facilities were already restricted during
lockdown.

India is a developing country, with 63% of its population
residing in villages.”” Although public transport facilities
are cheaper, it is mostly lacking?® and even population from
lower socioeconomic strata have to spend their valuable
earnings on private transport facilities for commuting, even
during medical emergencies.? Indian villages mostly consist
of population from lower socioeconomic strata, and it was
not unlikely to observe a significant decline in rural patients
visiting ED during lockdown period (p = 0.004), although rest
of the demographic profile including age and sex remained
comparable in both periods, similar to the observation
reported in a study analyzing OHCA in France.?
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Poor compliance to ongoing treatment for preexisting
comorbidities appeared a major reason of neurological worsen-
ing and ED visit, with poor availability of medications includ-
ing antihypertensive (27.8%), antidiabetic (11.1%), antiplatelets
(11.1%), and antiepileptics (33.3%) during lockdown being the
most common influencing factors. It assumes significance for
neurological emergencies, especially stroke and SE. It highlights
the importance of maintenance of pharmaceutical supply chain,
even in unprecedented conditions including lockdown as dis-
ruption may significantly affect patients with chronic illnesses,
well controlled on medications, including those with hyperten-
sion, diabetes, chronic stroke, and epilepsy.

In addition to lockdown, delay in hospitalization, NIHSS at
presentation and need for MV, poor availability of LHC services
influenced the outcome in stroke patients. LHC services pro-
vide patients immediate medical attention and urgent referral
to a tertiary care center for appropriate specialized therapy, if
needed. Adjustment in social norms and health care system
during lockdown had affected the delivery of services by local
medical facilities in nonurban areas leading to delay in seeking
specialized care.*

Our study reveals a significant decline in non-COVID neuro-
logical emergencies visiting ED, with possibly a high non-COVID
morbidity and mortality going unnoticed, especially in rural
population during COVID-19 pandemic. This assumes impor-
tance as the role of a strict lockdown in protecting old and frail
people has become unclear.®! Thus, maintenance of continuous
health care access and pharmaceutical supply chain up to the
grass root levels may improve outcomes. Retrospective design,
single-center study, short study period, and small sample size
are the major limitations of our study. However, the outcome
parameters were sufficiently robust and the results are in keep-
ing with those reported from Europe and the United States. A
multicenter study is desirable to confirm our findings. We have
excluded in-hospital non-neurology patients developing neuro-
logical emergencies in the due course to maintain homogene-
ity of the data as we mainly focused on primary neurological
emergencies visiting our ED.

Conclusion

COVID-19 pandemic and associated policies including lock-
down resulted in marked reduction in number of neurolog-
ical emergencies seeking medical attention. Neurological
emergencies presenting to ED during lockdown had more
severe disease, and there was a significant delay from the
onset of symptoms to hospitalization. Lockdown was inde-
pendently associated with poor outcome at discharge, espe-
cially in patients with stroke Maintenance of continuous
health care access and pharmaceutical supply chain concern-
ing non-COVID illnesses is essential.
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