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Glycemic Status and Outcome of Neurological Patients with COVID-19 
Admitted at Referral Neuroscience Institute of Bangladesh

Abstract
Background: The presentation of corona virus disease 2019 (COVID-19) may include neurological features 
and patients with neurological disorders may develop concomitant COVID-19 during pandemic.  
Hyperglycemia leads to higher propensity to COVID-19 infection with higher disease severity. Objective: To 
assess the neurological diagnoses, glycemic status and outcome in patients hospitalized primarily for 
neurological problems and subsequently diagnosed as COVID-19. Methods: This retrospective cohort study 
was conducted in National Institute of Neurosciences (NINS) & Hospital, Dhaka, Bangladesh. Patients 
admitted to adult Neurology ward during April to November 2020 primarily for neurological problems and 
diagnosed as confirmed COVID-19 (with positive RT-PCR test for COVID-19) were included. The hospital 
records were reviewed and recorded in a checklist. Outcome of patients referred to COVID-19 dedicated 
hospitals was obtained over telephone. Results: The study included 85 patients with COVID-19 [median age 
60 years (IQR: 45-65); 63.5% male]. Acute ischemic stroke was the most common neurological diagnosis 
(32.9%), followed by acute hemorrhagic stroke and subarachnoid hemorrhage (22.4% and 15.3% 
respectively). Other neurological diagnoses were meningoencephalitis (7.1%), Guillain Barre Syndrome 
(4.7%), Myasthania Gravis (1.2%), brain abscess (1.2%) and intracranial space occupying lesion (1.2%). 
Fourteen percent patients had no definite neurological diagnosis, they were admitted for delirium. History of 
diabetes was present in 18% patients. The mortality was 27% and the proportion of mortality was 
significantly higher in patients known to have DM in comparison to those who were not (p=0.012). The mean 
age and proportion of male sex was significantly higher among those who expired. Conclusion: There is 
high rate of mortality in neurological patients with COVID-19 who have variable neurological diagnosis 
including stroke, autoimmune disease and cerebral infections. Co-existent diabetes further increases the rate 
of mortality. [Journal of National Institute of Neurosciences Bangladesh, July 2021;7(2):97-102]
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Introduction
The corona virus disease 2019 (COVID-19) pandemic, 
caused by severe acute respiratory syndrome coronavirus 
2 (SARS-CoV-2), is undoubtedly the largest and most 
severe pandemic since the 1918 influenza pandemic as 
there are more than 146 million confirmed cases and 
more than three million deaths worldwide1. Although the 
most common and important presentation of COVID-19 
is with respiratory disease, the full clinical spectrum of 
COVID-19 continues to be described2. Preliminary 
findings from case reports and case series have 
uncovered neurological manifestations of the disease3. 
Now it is recognized by the World Health Organization 
(WHO) that the presentation of COVID-19 may include 
neurological features like agitation, delirium, 
encephalopathy, meningo-encephalitis, acute 
disseminated encephalomyelitis (ADEM), stroke, 
Guillain-Barre syndrome (GBS), impaired sense of smell 
and taste even without respiratory symptoms4. A study 
from Wuhan, China observed neurological symptoms in 
more than one third of COVID-19 cases5. Although a 
neurological patient may have co-existent COVID-19 
acquired from community or hospital which may not be 
related to their neurological presentation, suspecting 
SARS-CoV-2 infection as a differential diagnosis in them 
may be important to avoid delayed diagnosis or 
misdiagnosis and to prevent further transmission. On the 
other hand, hyperglycemia is considered to be one of the 
risk factors of severe COVID-19 disease and death6. It is 
still unclear whether the neurological manifestations 
have any relationship to the glycemic status in 
COVID-19.
The neurological manifestations in COVID-19 can be 
considered as direct effects of the virus on the nervous 
system, para-infectious or post-infectious immune- 
mediated disease, and neurological complications of the 
systemic effects of COVID-197. It is still unclear how 
SARS-CoV-2 penetrates the central nervous system 
(CNS). Hematogenous spread of the virus from systemic 
to cerebral circulation is one possibility8, the other being 
the dissemination through cribriform plate and olfactory 
bulb9. It is known that SARS-CoV-2 binds to the 
angiotensin converting enzyme 2 (ACE2) receptors for 
entry into the cells10.  In addition to the vascular 
endothelium and smooth muscle in brain, ACE2 
receptors are strongly expressed in the ventrolateral 
medulla and the nucleus of the tractus solitarium11,12. 
Nevertheless, damage within the CNS or peripheral 
nervous system (PNS) might not be caused directly by 
the virus; rather immune responses to the infection may 
be responsible behind many neurological complications. 

Immune mediated injury is evidenced by elevated 
expression of the cytokine, monokine induced by gamma 
interferon and infiltration of monocytes and 
macrophages in the brain. These findings indicate 
immune cells and release of cytokines and chemokines 
may contribute to tissue damage13. 
Cardiovascular complications are rapidly emerging as a 
key threat in COVID-19. The virus can cause damage to 
the endothelial cells which in turn activates the 
inflammatory and thrombotic cascades14. 
Thrombocytopenia with elevated D-dimer and C-reactive 
protein in severe COVID-19 are consistent with a 
virus-associated microangiopathic process15. Thus severe 
COVID-19 may present with stroke especially in the 
presence of cardiovascular risk factors like diabetes. 
Several authors have reported higher incidence of severe 
COVID-19 and mortality in people with diabetes16,17. 
People with or without history of DM are observed to 
have poor prognosis in COVID-19 if there is 
hyperglycemia on hospital admission suggesting that 
hyperglycemia in the very early phase of the disease may 
play a particular role in determining the seriousness of 
the prognosis18. It is also known that high and aberrantly 
glycosylated ACE2 in the tissue as a result of 
uncontrolled hyperglycemia could favor the cellular 
entry of SARS-CoV-219. Thus hyperglycemia may lead to 
a higher propensity to COVID-19 infection and a higher 
disease severity. Furthermore, new-onset diabetes and 
severe metabolic complications of preexisting diabetes 
have been observed in patients with COVID-1920,21. Thus 
there is a bidirectional relationship between COVID-19 
and diabetes.
The relationship of neurological manifestations and 
hyperglycemia in COVID-19 is still illusive. As a matter 
of fact, both are associated with severe disease. So it may 
be justified to explore the relationship of these two 
features in COVID-19 patients who are hospitalized 
primarily for neurological problems. A better 
understanding of the neurological manifestations and 
hyperglycemia in COVID-19 may help to guide the 
management. In this background, the present study is 
aimed to evaluate the pattern of neurological presentation 
with outcome and their relationship with glycemic status 
in hospitalized COVID-19 patients admitted primarily 
for neurological problems.

Methodology
This study was a retrospective cohort study conducted 
in the National Institute of Neurosciences (NINS) & 
Hospital, Dhaka. Patients admitted to adult Neurology 
ward of NINS during April to November 2020 primarily 

for neurological problems and diagnosed as confirmed 
COVID-19 (with positive RT-PCR test for COVID-19) 
were included. The researchers reviewed the hospital 
records of NINS to identify eligible COVID-19 
patients. Their medical records (bed ticket, history 
sheet, treatment sheet, follow up sheet and nursing 
records) were retrieved from the record section and 
investigation reports were sought from laboratory 
science department of the institute. Any missing or 
uncertain records were clarified through direct 
communication with involved patients or their 
attendants and treating physicians. Demographics, 
neurological diagnosis, capillary blood glucose records, 
laboratory findings and outcome were recorded in a 
checklist. As per hospital protocol, patients were 
referred to COVID-19 dedicated hospitals as soon as 
the RT-PCR report for COVID-19 came positive. 
Outcome of these patients was obtained over telephone. 
Glycemic status was primarily defined as known 
diabetes and not known to have diabetes according to 
the history of previous diagnosis of diabetes and/or past 
history of treatment for diabetes. Each groups were 
further subdivided according to capillary blood glucose 
(CBG) recorded at admission into two groups with a 
cut-off of at 10 mmol/L. Statistical analysis was 
performed using IBM SPSS Statistics for Windows 
version 22.0 (IBM Corp, Armonk, NY, USA). 
Qualitative data were expressed as frequency and 
percentage. Quantitative data were expressed as median 
with interquartile range (IQR) or mean with standard 
deviation (SD). Comparison between groups was made 
by the Mann-Whitney U test, unpaired t-test and χ2 test 
as applicable. Statistical significance was accepted at 
p=0.05. Due to retrospective nature of the study, written 
informed consent could not be taken from the patients 
or their attendants but verbal consent was taken during 
outcome measure over phone call. Confidentiality and 
anonymity of the data was strictly maintained. Prior to 
the commencement of this study, approval of the 
institutional review board (IRB) of National Institute of 
Neurosciences & Hospital, Dhaka was obtained. 

Results
The study included 85 patients with COVID-19 who 
were admitted in the neurology in-patient department 
for primary neurological presentations. The median age 
of the patients was 60 years (IQR: 45-65) and most 
frequent age group was 61-70 years (29.4%), followed 
by 51-60 (20.0%).  Male patients were more common 
(63.5%). Median duration of hospital stay was 4 days 
(IQR 2-6) (Table 1).

Patients came from all around the country, but most 
were residing in Dhaka (23.5%) followed by Cumilla, 
Narayanganj, Manikganj and Laxmipur (9.4%, 7.1%, 
4.7% and 4.7% respectively) (Table 2). 

Acute ischemic stroke was the most common 
neurological diagnosis in these patients (32.9%), 
followed by acute hemorrhagic stroke and 
subarachnoid hemorrhage (22.4% and 15.3% 
respectively). Fourteen percent patients had no definite 
neurological diagnosis, they were admitted for 
delirium. Other neurological diagnoses were 
Meningoencephalitis (7.1%), Guillain Barre Syndrome 
(4.7%), Myasthania Gravis (1.2%), brain abscess 
(1.2%) and intracranial space occupying lesion 
(ICSOL, 1.2%). 

Eighteen percent of the patients (15 out of 85) were 
known to have diabetes. The admission capillary blood 
glucose (CBG) records were obtained in 53 patients 
and 25% of them (13 out of 53) had CBG ≥10 mmol/L 
(Figure I).

Eighteen percent of the patients (15 out of 85) were 
known to have diabetes. The admission capillary blood 
glucose (CBG) records were obtained in 53 patients 
and 25% of them (13 out of 53) had CBG ≥10 mmol/L 
(Figure I). 
Among these patients with CBG ≥10 mmol/L, 54% had 
past history of DM, while 46% were not known to have 
DM. On the other hand, 15% of patients with CBG <10 
mmol/L had past history of DM, while 85% did not 
(table 5).

Median CBG was higher in known diabetes group 
(p=0.017) (Figure II). 

HbA1c records were obtained in 24 of the study 
participants (6 known diabetes and 18 not known to 
have diabetes) and represented in figure-3, which 
shows higher median HbA1c in known diabetes group 
(p=0.126). Five out of six patients had HbA1c >7% 
(median 11.5%, IQR 8-13%) in known diabetes group. 
In patients not known to have diabetes, 6 out of 18 
patients had HbA1c ≥6.5% (median 6.2%, IQR 
5.8-10.5%).

Twenty seven percent of patients included in the study 
expired and the rest 73% recovered from COVID-19 
(Figure IV).

The proportion of patients recovered from the illness 
were not different between patient groups with or 
without CBG ≥10 mmol/L on admission (p=0.693). But 
the proportion of recovery was significantly lower in 
patients known to have DM in comparison to those who 
were not (p=0.012) and the rate of death was very high 
among known DM patients (53%) (Table 6).

The mean age and proportion of male sex was also 
significantly higher among those who expired. 
Table 7 shows few laboratory parameters of the study 
participants.

Discussion
PIn this retrospective study, medical records of eighty 
five COVID-19 patients were evaluated who were 
hospitalized primarily for neurological problems. It was 
observed that this group of patients had a variety of 
neurological diagnoses; ischemic stroke being the most 
common of them. The outcomes of the patients were 
also assessed in this study which was remarkably poor. 
One in every four study participants died. In patients 
known to have DM, the mortality rate was even higher 
(one in every two patients died). The death rate was also 
higher in male and older patients. 
The age and sex distribution of the participants nearly 
reflects those of hospitalized COVID-19 patients of the 
country with more predilections for elder age group and 
male sex, who also had higher death rate in comparison 
to younger age group and female sex22,23. As the central 
referral neuroscience institute of the country, people are 
referred to this center from all over the country. 
Noticeable participants were residing in and around 
Dhaka, as this is the area of the country where 
population density is highest and so is the COVID-19 
prevalence. 
The neurological diagnosis comprised all types of 
stroke, few autoimmune neurological syndromes and 
cerebral infection. Among the different types of stroke, 
acute hemorrhagic stroke is the most common cause of 
hospitalization in the study site24. But the current study 
observed higher frequency of ischemic stroke among the 
study participants. It is beyond the capacity of the 
present study to establish any cause-effect relationship 
between COVID-19 positivity and neurological 
diagnoses. But difference in usual hospital admission 
pattern and COVID-19 positivity pattern indicates that 
COVID-19 itself may have precipitated some of the 
neurological conditions observed in the study especially 
ischemic stroke. Studies have already identified 
COVID-19 as an independent risk factor of ischemic 
stroke25,26. Higher proportion of mortality in study 
participants may reflect the additive effect of COVID-19 
over neurological disease or may be related to severe 
COVID-19 precipitating neurological illness.  
The proportion of hyperglycemia in study participants is 
also comparable to those observed in non-neurological 
COVID-19 patients reported in a study from 
Bangladesh27.  But the mortality rate in patients with 
diabetes in the current study is much higher than those 
observed in other studies done in non-neurological 
COVID-19 cases28. Although small number of 
participants with diabetes in the current study dilutes its 
significance, the higher rate of poor outcome should 

alert the clinicians and encourage the researchers to 
carry out further large scale studies.

Conclusion
There is high rate of mortality in neurological patients 
with COVID-19 who had variable neurological 
diagnosis including stroke, autoimmune diseases and 
cerebral infections. Co-existent diabetes further 
increases the rate of poor outcome.
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Introduction
The corona virus disease 2019 (COVID-19) pandemic, 
caused by severe acute respiratory syndrome coronavirus 
2 (SARS-CoV-2), is undoubtedly the largest and most 
severe pandemic since the 1918 influenza pandemic as 
there are more than 146 million confirmed cases and 
more than three million deaths worldwide1. Although the 
most common and important presentation of COVID-19 
is with respiratory disease, the full clinical spectrum of 
COVID-19 continues to be described2. Preliminary 
findings from case reports and case series have 
uncovered neurological manifestations of the disease3. 
Now it is recognized by the World Health Organization 
(WHO) that the presentation of COVID-19 may include 
neurological features like agitation, delirium, 
encephalopathy, meningo-encephalitis, acute 
disseminated encephalomyelitis (ADEM), stroke, 
Guillain-Barre syndrome (GBS), impaired sense of smell 
and taste even without respiratory symptoms4. A study 
from Wuhan, China observed neurological symptoms in 
more than one third of COVID-19 cases5. Although a 
neurological patient may have co-existent COVID-19 
acquired from community or hospital which may not be 
related to their neurological presentation, suspecting 
SARS-CoV-2 infection as a differential diagnosis in them 
may be important to avoid delayed diagnosis or 
misdiagnosis and to prevent further transmission. On the 
other hand, hyperglycemia is considered to be one of the 
risk factors of severe COVID-19 disease and death6. It is 
still unclear whether the neurological manifestations 
have any relationship to the glycemic status in 
COVID-19.
The neurological manifestations in COVID-19 can be 
considered as direct effects of the virus on the nervous 
system, para-infectious or post-infectious immune- 
mediated disease, and neurological complications of the 
systemic effects of COVID-197. It is still unclear how 
SARS-CoV-2 penetrates the central nervous system 
(CNS). Hematogenous spread of the virus from systemic 
to cerebral circulation is one possibility8, the other being 
the dissemination through cribriform plate and olfactory 
bulb9. It is known that SARS-CoV-2 binds to the 
angiotensin converting enzyme 2 (ACE2) receptors for 
entry into the cells10.  In addition to the vascular 
endothelium and smooth muscle in brain, ACE2 
receptors are strongly expressed in the ventrolateral 
medulla and the nucleus of the tractus solitarium11,12. 
Nevertheless, damage within the CNS or peripheral 
nervous system (PNS) might not be caused directly by 
the virus; rather immune responses to the infection may 
be responsible behind many neurological complications. 

Immune mediated injury is evidenced by elevated 
expression of the cytokine, monokine induced by gamma 
interferon and infiltration of monocytes and 
macrophages in the brain. These findings indicate 
immune cells and release of cytokines and chemokines 
may contribute to tissue damage13. 
Cardiovascular complications are rapidly emerging as a 
key threat in COVID-19. The virus can cause damage to 
the endothelial cells which in turn activates the 
inflammatory and thrombotic cascades14. 
Thrombocytopenia with elevated D-dimer and C-reactive 
protein in severe COVID-19 are consistent with a 
virus-associated microangiopathic process15. Thus severe 
COVID-19 may present with stroke especially in the 
presence of cardiovascular risk factors like diabetes. 
Several authors have reported higher incidence of severe 
COVID-19 and mortality in people with diabetes16,17. 
People with or without history of DM are observed to 
have poor prognosis in COVID-19 if there is 
hyperglycemia on hospital admission suggesting that 
hyperglycemia in the very early phase of the disease may 
play a particular role in determining the seriousness of 
the prognosis18. It is also known that high and aberrantly 
glycosylated ACE2 in the tissue as a result of 
uncontrolled hyperglycemia could favor the cellular 
entry of SARS-CoV-219. Thus hyperglycemia may lead to 
a higher propensity to COVID-19 infection and a higher 
disease severity. Furthermore, new-onset diabetes and 
severe metabolic complications of preexisting diabetes 
have been observed in patients with COVID-1920,21. Thus 
there is a bidirectional relationship between COVID-19 
and diabetes.
The relationship of neurological manifestations and 
hyperglycemia in COVID-19 is still illusive. As a matter 
of fact, both are associated with severe disease. So it may 
be justified to explore the relationship of these two 
features in COVID-19 patients who are hospitalized 
primarily for neurological problems. A better 
understanding of the neurological manifestations and 
hyperglycemia in COVID-19 may help to guide the 
management. In this background, the present study is 
aimed to evaluate the pattern of neurological presentation 
with outcome and their relationship with glycemic status 
in hospitalized COVID-19 patients admitted primarily 
for neurological problems.

Methodology
This study was a retrospective cohort study conducted 
in the National Institute of Neurosciences (NINS) & 
Hospital, Dhaka. Patients admitted to adult Neurology 
ward of NINS during April to November 2020 primarily 

for neurological problems and diagnosed as confirmed 
COVID-19 (with positive RT-PCR test for COVID-19) 
were included. The researchers reviewed the hospital 
records of NINS to identify eligible COVID-19 
patients. Their medical records (bed ticket, history 
sheet, treatment sheet, follow up sheet and nursing 
records) were retrieved from the record section and 
investigation reports were sought from laboratory 
science department of the institute. Any missing or 
uncertain records were clarified through direct 
communication with involved patients or their 
attendants and treating physicians. Demographics, 
neurological diagnosis, capillary blood glucose records, 
laboratory findings and outcome were recorded in a 
checklist. As per hospital protocol, patients were 
referred to COVID-19 dedicated hospitals as soon as 
the RT-PCR report for COVID-19 came positive. 
Outcome of these patients was obtained over telephone. 
Glycemic status was primarily defined as known 
diabetes and not known to have diabetes according to 
the history of previous diagnosis of diabetes and/or past 
history of treatment for diabetes. Each groups were 
further subdivided according to capillary blood glucose 
(CBG) recorded at admission into two groups with a 
cut-off of at 10 mmol/L. Statistical analysis was 
performed using IBM SPSS Statistics for Windows 
version 22.0 (IBM Corp, Armonk, NY, USA). 
Qualitative data were expressed as frequency and 
percentage. Quantitative data were expressed as median 
with interquartile range (IQR) or mean with standard 
deviation (SD). Comparison between groups was made 
by the Mann-Whitney U test, unpaired t-test and χ2 test 
as applicable. Statistical significance was accepted at 
p=0.05. Due to retrospective nature of the study, written 
informed consent could not be taken from the patients 
or their attendants but verbal consent was taken during 
outcome measure over phone call. Confidentiality and 
anonymity of the data was strictly maintained. Prior to 
the commencement of this study, approval of the 
institutional review board (IRB) of National Institute of 
Neurosciences & Hospital, Dhaka was obtained. 

Results
The study included 85 patients with COVID-19 who 
were admitted in the neurology in-patient department 
for primary neurological presentations. The median age 
of the patients was 60 years (IQR: 45-65) and most 
frequent age group was 61-70 years (29.4%), followed 
by 51-60 (20.0%).  Male patients were more common 
(63.5%). Median duration of hospital stay was 4 days 
(IQR 2-6) (Table 1).

Patients came from all around the country, but most 
were residing in Dhaka (23.5%) followed by Cumilla, 
Narayanganj, Manikganj and Laxmipur (9.4%, 7.1%, 
4.7% and 4.7% respectively) (Table 2). 

Acute ischemic stroke was the most common 
neurological diagnosis in these patients (32.9%), 
followed by acute hemorrhagic stroke and 
subarachnoid hemorrhage (22.4% and 15.3% 
respectively). Fourteen percent patients had no definite 
neurological diagnosis, they were admitted for 
delirium. Other neurological diagnoses were 
Meningoencephalitis (7.1%), Guillain Barre Syndrome 
(4.7%), Myasthania Gravis (1.2%), brain abscess 
(1.2%) and intracranial space occupying lesion 
(ICSOL, 1.2%). 

Eighteen percent of the patients (15 out of 85) were 
known to have diabetes. The admission capillary blood 
glucose (CBG) records were obtained in 53 patients 
and 25% of them (13 out of 53) had CBG ≥10 mmol/L 
(Figure I).

Eighteen percent of the patients (15 out of 85) were 
known to have diabetes. The admission capillary blood 
glucose (CBG) records were obtained in 53 patients 
and 25% of them (13 out of 53) had CBG ≥10 mmol/L 
(Figure I). 
Among these patients with CBG ≥10 mmol/L, 54% had 
past history of DM, while 46% were not known to have 
DM. On the other hand, 15% of patients with CBG <10 
mmol/L had past history of DM, while 85% did not 
(table 5).

Median CBG was higher in known diabetes group 
(p=0.017) (Figure II). 

HbA1c records were obtained in 24 of the study 
participants (6 known diabetes and 18 not known to 
have diabetes) and represented in figure-3, which 
shows higher median HbA1c in known diabetes group 
(p=0.126). Five out of six patients had HbA1c >7% 
(median 11.5%, IQR 8-13%) in known diabetes group. 
In patients not known to have diabetes, 6 out of 18 
patients had HbA1c ≥6.5% (median 6.2%, IQR 
5.8-10.5%).

Twenty seven percent of patients included in the study 
expired and the rest 73% recovered from COVID-19 
(Figure IV).

The proportion of patients recovered from the illness 
were not different between patient groups with or 
without CBG ≥10 mmol/L on admission (p=0.693). But 
the proportion of recovery was significantly lower in 
patients known to have DM in comparison to those who 
were not (p=0.012) and the rate of death was very high 
among known DM patients (53%) (Table 6).

The mean age and proportion of male sex was also 
significantly higher among those who expired. 
Table 7 shows few laboratory parameters of the study 
participants.

Discussion
PIn this retrospective study, medical records of eighty 
five COVID-19 patients were evaluated who were 
hospitalized primarily for neurological problems. It was 
observed that this group of patients had a variety of 
neurological diagnoses; ischemic stroke being the most 
common of them. The outcomes of the patients were 
also assessed in this study which was remarkably poor. 
One in every four study participants died. In patients 
known to have DM, the mortality rate was even higher 
(one in every two patients died). The death rate was also 
higher in male and older patients. 
The age and sex distribution of the participants nearly 
reflects those of hospitalized COVID-19 patients of the 
country with more predilections for elder age group and 
male sex, who also had higher death rate in comparison 
to younger age group and female sex22,23. As the central 
referral neuroscience institute of the country, people are 
referred to this center from all over the country. 
Noticeable participants were residing in and around 
Dhaka, as this is the area of the country where 
population density is highest and so is the COVID-19 
prevalence. 
The neurological diagnosis comprised all types of 
stroke, few autoimmune neurological syndromes and 
cerebral infection. Among the different types of stroke, 
acute hemorrhagic stroke is the most common cause of 
hospitalization in the study site24. But the current study 
observed higher frequency of ischemic stroke among the 
study participants. It is beyond the capacity of the 
present study to establish any cause-effect relationship 
between COVID-19 positivity and neurological 
diagnoses. But difference in usual hospital admission 
pattern and COVID-19 positivity pattern indicates that 
COVID-19 itself may have precipitated some of the 
neurological conditions observed in the study especially 
ischemic stroke. Studies have already identified 
COVID-19 as an independent risk factor of ischemic 
stroke25,26. Higher proportion of mortality in study 
participants may reflect the additive effect of COVID-19 
over neurological disease or may be related to severe 
COVID-19 precipitating neurological illness.  
The proportion of hyperglycemia in study participants is 
also comparable to those observed in non-neurological 
COVID-19 patients reported in a study from 
Bangladesh27.  But the mortality rate in patients with 
diabetes in the current study is much higher than those 
observed in other studies done in non-neurological 
COVID-19 cases28. Although small number of 
participants with diabetes in the current study dilutes its 
significance, the higher rate of poor outcome should 

alert the clinicians and encourage the researchers to 
carry out further large scale studies.

Conclusion
There is high rate of mortality in neurological patients 
with COVID-19 who had variable neurological 
diagnosis including stroke, autoimmune diseases and 
cerebral infections. Co-existent diabetes further 
increases the rate of poor outcome.
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Introduction
The corona virus disease 2019 (COVID-19) pandemic, 
caused by severe acute respiratory syndrome coronavirus 
2 (SARS-CoV-2), is undoubtedly the largest and most 
severe pandemic since the 1918 influenza pandemic as 
there are more than 146 million confirmed cases and 
more than three million deaths worldwide1. Although the 
most common and important presentation of COVID-19 
is with respiratory disease, the full clinical spectrum of 
COVID-19 continues to be described2. Preliminary 
findings from case reports and case series have 
uncovered neurological manifestations of the disease3. 
Now it is recognized by the World Health Organization 
(WHO) that the presentation of COVID-19 may include 
neurological features like agitation, delirium, 
encephalopathy, meningo-encephalitis, acute 
disseminated encephalomyelitis (ADEM), stroke, 
Guillain-Barre syndrome (GBS), impaired sense of smell 
and taste even without respiratory symptoms4. A study 
from Wuhan, China observed neurological symptoms in 
more than one third of COVID-19 cases5. Although a 
neurological patient may have co-existent COVID-19 
acquired from community or hospital which may not be 
related to their neurological presentation, suspecting 
SARS-CoV-2 infection as a differential diagnosis in them 
may be important to avoid delayed diagnosis or 
misdiagnosis and to prevent further transmission. On the 
other hand, hyperglycemia is considered to be one of the 
risk factors of severe COVID-19 disease and death6. It is 
still unclear whether the neurological manifestations 
have any relationship to the glycemic status in 
COVID-19.
The neurological manifestations in COVID-19 can be 
considered as direct effects of the virus on the nervous 
system, para-infectious or post-infectious immune- 
mediated disease, and neurological complications of the 
systemic effects of COVID-197. It is still unclear how 
SARS-CoV-2 penetrates the central nervous system 
(CNS). Hematogenous spread of the virus from systemic 
to cerebral circulation is one possibility8, the other being 
the dissemination through cribriform plate and olfactory 
bulb9. It is known that SARS-CoV-2 binds to the 
angiotensin converting enzyme 2 (ACE2) receptors for 
entry into the cells10.  In addition to the vascular 
endothelium and smooth muscle in brain, ACE2 
receptors are strongly expressed in the ventrolateral 
medulla and the nucleus of the tractus solitarium11,12. 
Nevertheless, damage within the CNS or peripheral 
nervous system (PNS) might not be caused directly by 
the virus; rather immune responses to the infection may 
be responsible behind many neurological complications. 

Immune mediated injury is evidenced by elevated 
expression of the cytokine, monokine induced by gamma 
interferon and infiltration of monocytes and 
macrophages in the brain. These findings indicate 
immune cells and release of cytokines and chemokines 
may contribute to tissue damage13. 
Cardiovascular complications are rapidly emerging as a 
key threat in COVID-19. The virus can cause damage to 
the endothelial cells which in turn activates the 
inflammatory and thrombotic cascades14. 
Thrombocytopenia with elevated D-dimer and C-reactive 
protein in severe COVID-19 are consistent with a 
virus-associated microangiopathic process15. Thus severe 
COVID-19 may present with stroke especially in the 
presence of cardiovascular risk factors like diabetes. 
Several authors have reported higher incidence of severe 
COVID-19 and mortality in people with diabetes16,17. 
People with or without history of DM are observed to 
have poor prognosis in COVID-19 if there is 
hyperglycemia on hospital admission suggesting that 
hyperglycemia in the very early phase of the disease may 
play a particular role in determining the seriousness of 
the prognosis18. It is also known that high and aberrantly 
glycosylated ACE2 in the tissue as a result of 
uncontrolled hyperglycemia could favor the cellular 
entry of SARS-CoV-219. Thus hyperglycemia may lead to 
a higher propensity to COVID-19 infection and a higher 
disease severity. Furthermore, new-onset diabetes and 
severe metabolic complications of preexisting diabetes 
have been observed in patients with COVID-1920,21. Thus 
there is a bidirectional relationship between COVID-19 
and diabetes.
The relationship of neurological manifestations and 
hyperglycemia in COVID-19 is still illusive. As a matter 
of fact, both are associated with severe disease. So it may 
be justified to explore the relationship of these two 
features in COVID-19 patients who are hospitalized 
primarily for neurological problems. A better 
understanding of the neurological manifestations and 
hyperglycemia in COVID-19 may help to guide the 
management. In this background, the present study is 
aimed to evaluate the pattern of neurological presentation 
with outcome and their relationship with glycemic status 
in hospitalized COVID-19 patients admitted primarily 
for neurological problems.

Methodology
This study was a retrospective cohort study conducted 
in the National Institute of Neurosciences (NINS) & 
Hospital, Dhaka. Patients admitted to adult Neurology 
ward of NINS during April to November 2020 primarily 

for neurological problems and diagnosed as confirmed 
COVID-19 (with positive RT-PCR test for COVID-19) 
were included. The researchers reviewed the hospital 
records of NINS to identify eligible COVID-19 
patients. Their medical records (bed ticket, history 
sheet, treatment sheet, follow up sheet and nursing 
records) were retrieved from the record section and 
investigation reports were sought from laboratory 
science department of the institute. Any missing or 
uncertain records were clarified through direct 
communication with involved patients or their 
attendants and treating physicians. Demographics, 
neurological diagnosis, capillary blood glucose records, 
laboratory findings and outcome were recorded in a 
checklist. As per hospital protocol, patients were 
referred to COVID-19 dedicated hospitals as soon as 
the RT-PCR report for COVID-19 came positive. 
Outcome of these patients was obtained over telephone. 
Glycemic status was primarily defined as known 
diabetes and not known to have diabetes according to 
the history of previous diagnosis of diabetes and/or past 
history of treatment for diabetes. Each groups were 
further subdivided according to capillary blood glucose 
(CBG) recorded at admission into two groups with a 
cut-off of at 10 mmol/L. Statistical analysis was 
performed using IBM SPSS Statistics for Windows 
version 22.0 (IBM Corp, Armonk, NY, USA). 
Qualitative data were expressed as frequency and 
percentage. Quantitative data were expressed as median 
with interquartile range (IQR) or mean with standard 
deviation (SD). Comparison between groups was made 
by the Mann-Whitney U test, unpaired t-test and χ2 test 
as applicable. Statistical significance was accepted at 
p=0.05. Due to retrospective nature of the study, written 
informed consent could not be taken from the patients 
or their attendants but verbal consent was taken during 
outcome measure over phone call. Confidentiality and 
anonymity of the data was strictly maintained. Prior to 
the commencement of this study, approval of the 
institutional review board (IRB) of National Institute of 
Neurosciences & Hospital, Dhaka was obtained. 

Results
The study included 85 patients with COVID-19 who 
were admitted in the neurology in-patient department 
for primary neurological presentations. The median age 
of the patients was 60 years (IQR: 45-65) and most 
frequent age group was 61-70 years (29.4%), followed 
by 51-60 (20.0%).  Male patients were more common 
(63.5%). Median duration of hospital stay was 4 days 
(IQR 2-6) (Table 1).

Patients came from all around the country, but most 
were residing in Dhaka (23.5%) followed by Cumilla, 
Narayanganj, Manikganj and Laxmipur (9.4%, 7.1%, 
4.7% and 4.7% respectively) (Table 2). 

Acute ischemic stroke was the most common 
neurological diagnosis in these patients (32.9%), 
followed by acute hemorrhagic stroke and 
subarachnoid hemorrhage (22.4% and 15.3% 
respectively). Fourteen percent patients had no definite 
neurological diagnosis, they were admitted for 
delirium. Other neurological diagnoses were 
Meningoencephalitis (7.1%), Guillain Barre Syndrome 
(4.7%), Myasthania Gravis (1.2%), brain abscess 
(1.2%) and intracranial space occupying lesion 
(ICSOL, 1.2%). 

Eighteen percent of the patients (15 out of 85) were 
known to have diabetes. The admission capillary blood 
glucose (CBG) records were obtained in 53 patients 
and 25% of them (13 out of 53) had CBG ≥10 mmol/L 
(Figure I).

Eighteen percent of the patients (15 out of 85) were 
known to have diabetes. The admission capillary blood 
glucose (CBG) records were obtained in 53 patients 
and 25% of them (13 out of 53) had CBG ≥10 mmol/L 
(Figure I). 
Among these patients with CBG ≥10 mmol/L, 54% had 
past history of DM, while 46% were not known to have 
DM. On the other hand, 15% of patients with CBG <10 
mmol/L had past history of DM, while 85% did not 
(table 5).

Median CBG was higher in known diabetes group 
(p=0.017) (Figure II). 

HbA1c records were obtained in 24 of the study 
participants (6 known diabetes and 18 not known to 
have diabetes) and represented in figure-3, which 
shows higher median HbA1c in known diabetes group 
(p=0.126). Five out of six patients had HbA1c >7% 
(median 11.5%, IQR 8-13%) in known diabetes group. 
In patients not known to have diabetes, 6 out of 18 
patients had HbA1c ≥6.5% (median 6.2%, IQR 
5.8-10.5%).

Twenty seven percent of patients included in the study 
expired and the rest 73% recovered from COVID-19 
(Figure IV).

The proportion of patients recovered from the illness 
were not different between patient groups with or 
without CBG ≥10 mmol/L on admission (p=0.693). But 
the proportion of recovery was significantly lower in 
patients known to have DM in comparison to those who 
were not (p=0.012) and the rate of death was very high 
among known DM patients (53%) (Table 6).

The mean age and proportion of male sex was also 
significantly higher among those who expired. 
Table 7 shows few laboratory parameters of the study 
participants.

Discussion
PIn this retrospective study, medical records of eighty 
five COVID-19 patients were evaluated who were 
hospitalized primarily for neurological problems. It was 
observed that this group of patients had a variety of 
neurological diagnoses; ischemic stroke being the most 
common of them. The outcomes of the patients were 
also assessed in this study which was remarkably poor. 
One in every four study participants died. In patients 
known to have DM, the mortality rate was even higher 
(one in every two patients died). The death rate was also 
higher in male and older patients. 
The age and sex distribution of the participants nearly 
reflects those of hospitalized COVID-19 patients of the 
country with more predilections for elder age group and 
male sex, who also had higher death rate in comparison 
to younger age group and female sex22,23. As the central 
referral neuroscience institute of the country, people are 
referred to this center from all over the country. 
Noticeable participants were residing in and around 
Dhaka, as this is the area of the country where 
population density is highest and so is the COVID-19 
prevalence. 
The neurological diagnosis comprised all types of 
stroke, few autoimmune neurological syndromes and 
cerebral infection. Among the different types of stroke, 
acute hemorrhagic stroke is the most common cause of 
hospitalization in the study site24. But the current study 
observed higher frequency of ischemic stroke among the 
study participants. It is beyond the capacity of the 
present study to establish any cause-effect relationship 
between COVID-19 positivity and neurological 
diagnoses. But difference in usual hospital admission 
pattern and COVID-19 positivity pattern indicates that 
COVID-19 itself may have precipitated some of the 
neurological conditions observed in the study especially 
ischemic stroke. Studies have already identified 
COVID-19 as an independent risk factor of ischemic 
stroke25,26. Higher proportion of mortality in study 
participants may reflect the additive effect of COVID-19 
over neurological disease or may be related to severe 
COVID-19 precipitating neurological illness.  
The proportion of hyperglycemia in study participants is 
also comparable to those observed in non-neurological 
COVID-19 patients reported in a study from 
Bangladesh27.  But the mortality rate in patients with 
diabetes in the current study is much higher than those 
observed in other studies done in non-neurological 
COVID-19 cases28. Although small number of 
participants with diabetes in the current study dilutes its 
significance, the higher rate of poor outcome should 

alert the clinicians and encourage the researchers to 
carry out further large scale studies.

Conclusion
There is high rate of mortality in neurological patients 
with COVID-19 who had variable neurological 
diagnosis including stroke, autoimmune diseases and 
cerebral infections. Co-existent diabetes further 
increases the rate of poor outcome.
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Parameters
Age Groups (Years)
• ≤ 20 Years
• 21 to 30 Years
• 31 to 40 Years
• 41 to 50 Years
• 51 to 60 Years
• 61 to 70 Years
• 70 to 80 Years
• >80 Years
Age (years; Median, IQR)
Gender
• Male
• Female
Hospital stay (days; Median, IQR)

Frequency

5
5
6
16
17
25
7
4
60

54
31
4

Percent

5.9
5.9
7.1
18.8
20.0
29.4
8.2
4.7

45-65

63.5
36.5
2-6

Table 1: Age, gender and duration of hospital stay of 
study participants (n=85)

IQR: interquartile range.

District of residence
Dhaka
Cumilla
Narayanganj
Manikganj
Laxmipur
Others

Frequency
20
8
6
4
4
43

Percent
23.5
9.4
7.1
4.7
4.7
50.6

Table 2: Distributions of study participants according to 
residence (n=85)
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Introduction
The corona virus disease 2019 (COVID-19) pandemic, 
caused by severe acute respiratory syndrome coronavirus 
2 (SARS-CoV-2), is undoubtedly the largest and most 
severe pandemic since the 1918 influenza pandemic as 
there are more than 146 million confirmed cases and 
more than three million deaths worldwide1. Although the 
most common and important presentation of COVID-19 
is with respiratory disease, the full clinical spectrum of 
COVID-19 continues to be described2. Preliminary 
findings from case reports and case series have 
uncovered neurological manifestations of the disease3. 
Now it is recognized by the World Health Organization 
(WHO) that the presentation of COVID-19 may include 
neurological features like agitation, delirium, 
encephalopathy, meningo-encephalitis, acute 
disseminated encephalomyelitis (ADEM), stroke, 
Guillain-Barre syndrome (GBS), impaired sense of smell 
and taste even without respiratory symptoms4. A study 
from Wuhan, China observed neurological symptoms in 
more than one third of COVID-19 cases5. Although a 
neurological patient may have co-existent COVID-19 
acquired from community or hospital which may not be 
related to their neurological presentation, suspecting 
SARS-CoV-2 infection as a differential diagnosis in them 
may be important to avoid delayed diagnosis or 
misdiagnosis and to prevent further transmission. On the 
other hand, hyperglycemia is considered to be one of the 
risk factors of severe COVID-19 disease and death6. It is 
still unclear whether the neurological manifestations 
have any relationship to the glycemic status in 
COVID-19.
The neurological manifestations in COVID-19 can be 
considered as direct effects of the virus on the nervous 
system, para-infectious or post-infectious immune- 
mediated disease, and neurological complications of the 
systemic effects of COVID-197. It is still unclear how 
SARS-CoV-2 penetrates the central nervous system 
(CNS). Hematogenous spread of the virus from systemic 
to cerebral circulation is one possibility8, the other being 
the dissemination through cribriform plate and olfactory 
bulb9. It is known that SARS-CoV-2 binds to the 
angiotensin converting enzyme 2 (ACE2) receptors for 
entry into the cells10.  In addition to the vascular 
endothelium and smooth muscle in brain, ACE2 
receptors are strongly expressed in the ventrolateral 
medulla and the nucleus of the tractus solitarium11,12. 
Nevertheless, damage within the CNS or peripheral 
nervous system (PNS) might not be caused directly by 
the virus; rather immune responses to the infection may 
be responsible behind many neurological complications. 

Immune mediated injury is evidenced by elevated 
expression of the cytokine, monokine induced by gamma 
interferon and infiltration of monocytes and 
macrophages in the brain. These findings indicate 
immune cells and release of cytokines and chemokines 
may contribute to tissue damage13. 
Cardiovascular complications are rapidly emerging as a 
key threat in COVID-19. The virus can cause damage to 
the endothelial cells which in turn activates the 
inflammatory and thrombotic cascades14. 
Thrombocytopenia with elevated D-dimer and C-reactive 
protein in severe COVID-19 are consistent with a 
virus-associated microangiopathic process15. Thus severe 
COVID-19 may present with stroke especially in the 
presence of cardiovascular risk factors like diabetes. 
Several authors have reported higher incidence of severe 
COVID-19 and mortality in people with diabetes16,17. 
People with or without history of DM are observed to 
have poor prognosis in COVID-19 if there is 
hyperglycemia on hospital admission suggesting that 
hyperglycemia in the very early phase of the disease may 
play a particular role in determining the seriousness of 
the prognosis18. It is also known that high and aberrantly 
glycosylated ACE2 in the tissue as a result of 
uncontrolled hyperglycemia could favor the cellular 
entry of SARS-CoV-219. Thus hyperglycemia may lead to 
a higher propensity to COVID-19 infection and a higher 
disease severity. Furthermore, new-onset diabetes and 
severe metabolic complications of preexisting diabetes 
have been observed in patients with COVID-1920,21. Thus 
there is a bidirectional relationship between COVID-19 
and diabetes.
The relationship of neurological manifestations and 
hyperglycemia in COVID-19 is still illusive. As a matter 
of fact, both are associated with severe disease. So it may 
be justified to explore the relationship of these two 
features in COVID-19 patients who are hospitalized 
primarily for neurological problems. A better 
understanding of the neurological manifestations and 
hyperglycemia in COVID-19 may help to guide the 
management. In this background, the present study is 
aimed to evaluate the pattern of neurological presentation 
with outcome and their relationship with glycemic status 
in hospitalized COVID-19 patients admitted primarily 
for neurological problems.

Methodology
This study was a retrospective cohort study conducted 
in the National Institute of Neurosciences (NINS) & 
Hospital, Dhaka. Patients admitted to adult Neurology 
ward of NINS during April to November 2020 primarily 

for neurological problems and diagnosed as confirmed 
COVID-19 (with positive RT-PCR test for COVID-19) 
were included. The researchers reviewed the hospital 
records of NINS to identify eligible COVID-19 
patients. Their medical records (bed ticket, history 
sheet, treatment sheet, follow up sheet and nursing 
records) were retrieved from the record section and 
investigation reports were sought from laboratory 
science department of the institute. Any missing or 
uncertain records were clarified through direct 
communication with involved patients or their 
attendants and treating physicians. Demographics, 
neurological diagnosis, capillary blood glucose records, 
laboratory findings and outcome were recorded in a 
checklist. As per hospital protocol, patients were 
referred to COVID-19 dedicated hospitals as soon as 
the RT-PCR report for COVID-19 came positive. 
Outcome of these patients was obtained over telephone. 
Glycemic status was primarily defined as known 
diabetes and not known to have diabetes according to 
the history of previous diagnosis of diabetes and/or past 
history of treatment for diabetes. Each groups were 
further subdivided according to capillary blood glucose 
(CBG) recorded at admission into two groups with a 
cut-off of at 10 mmol/L. Statistical analysis was 
performed using IBM SPSS Statistics for Windows 
version 22.0 (IBM Corp, Armonk, NY, USA). 
Qualitative data were expressed as frequency and 
percentage. Quantitative data were expressed as median 
with interquartile range (IQR) or mean with standard 
deviation (SD). Comparison between groups was made 
by the Mann-Whitney U test, unpaired t-test and χ2 test 
as applicable. Statistical significance was accepted at 
p=0.05. Due to retrospective nature of the study, written 
informed consent could not be taken from the patients 
or their attendants but verbal consent was taken during 
outcome measure over phone call. Confidentiality and 
anonymity of the data was strictly maintained. Prior to 
the commencement of this study, approval of the 
institutional review board (IRB) of National Institute of 
Neurosciences & Hospital, Dhaka was obtained. 

Results
The study included 85 patients with COVID-19 who 
were admitted in the neurology in-patient department 
for primary neurological presentations. The median age 
of the patients was 60 years (IQR: 45-65) and most 
frequent age group was 61-70 years (29.4%), followed 
by 51-60 (20.0%).  Male patients were more common 
(63.5%). Median duration of hospital stay was 4 days 
(IQR 2-6) (Table 1).

Patients came from all around the country, but most 
were residing in Dhaka (23.5%) followed by Cumilla, 
Narayanganj, Manikganj and Laxmipur (9.4%, 7.1%, 
4.7% and 4.7% respectively) (Table 2). 

Acute ischemic stroke was the most common 
neurological diagnosis in these patients (32.9%), 
followed by acute hemorrhagic stroke and 
subarachnoid hemorrhage (22.4% and 15.3% 
respectively). Fourteen percent patients had no definite 
neurological diagnosis, they were admitted for 
delirium. Other neurological diagnoses were 
Meningoencephalitis (7.1%), Guillain Barre Syndrome 
(4.7%), Myasthania Gravis (1.2%), brain abscess 
(1.2%) and intracranial space occupying lesion 
(ICSOL, 1.2%). 

Eighteen percent of the patients (15 out of 85) were 
known to have diabetes. The admission capillary blood 
glucose (CBG) records were obtained in 53 patients 
and 25% of them (13 out of 53) had CBG ≥10 mmol/L 
(Figure I).

Eighteen percent of the patients (15 out of 85) were 
known to have diabetes. The admission capillary blood 
glucose (CBG) records were obtained in 53 patients 
and 25% of them (13 out of 53) had CBG ≥10 mmol/L 
(Figure I). 
Among these patients with CBG ≥10 mmol/L, 54% had 
past history of DM, while 46% were not known to have 
DM. On the other hand, 15% of patients with CBG <10 
mmol/L had past history of DM, while 85% did not 
(table 5).

Median CBG was higher in known diabetes group 
(p=0.017) (Figure II). 

HbA1c records were obtained in 24 of the study 
participants (6 known diabetes and 18 not known to 
have diabetes) and represented in figure-3, which 
shows higher median HbA1c in known diabetes group 
(p=0.126). Five out of six patients had HbA1c >7% 
(median 11.5%, IQR 8-13%) in known diabetes group. 
In patients not known to have diabetes, 6 out of 18 
patients had HbA1c ≥6.5% (median 6.2%, IQR 
5.8-10.5%).

Twenty seven percent of patients included in the study 
expired and the rest 73% recovered from COVID-19 
(Figure IV).

The proportion of patients recovered from the illness 
were not different between patient groups with or 
without CBG ≥10 mmol/L on admission (p=0.693). But 
the proportion of recovery was significantly lower in 
patients known to have DM in comparison to those who 
were not (p=0.012) and the rate of death was very high 
among known DM patients (53%) (Table 6).

The mean age and proportion of male sex was also 
significantly higher among those who expired. 
Table 7 shows few laboratory parameters of the study 
participants.

Discussion
PIn this retrospective study, medical records of eighty 
five COVID-19 patients were evaluated who were 
hospitalized primarily for neurological problems. It was 
observed that this group of patients had a variety of 
neurological diagnoses; ischemic stroke being the most 
common of them. The outcomes of the patients were 
also assessed in this study which was remarkably poor. 
One in every four study participants died. In patients 
known to have DM, the mortality rate was even higher 
(one in every two patients died). The death rate was also 
higher in male and older patients. 
The age and sex distribution of the participants nearly 
reflects those of hospitalized COVID-19 patients of the 
country with more predilections for elder age group and 
male sex, who also had higher death rate in comparison 
to younger age group and female sex22,23. As the central 
referral neuroscience institute of the country, people are 
referred to this center from all over the country. 
Noticeable participants were residing in and around 
Dhaka, as this is the area of the country where 
population density is highest and so is the COVID-19 
prevalence. 
The neurological diagnosis comprised all types of 
stroke, few autoimmune neurological syndromes and 
cerebral infection. Among the different types of stroke, 
acute hemorrhagic stroke is the most common cause of 
hospitalization in the study site24. But the current study 
observed higher frequency of ischemic stroke among the 
study participants. It is beyond the capacity of the 
present study to establish any cause-effect relationship 
between COVID-19 positivity and neurological 
diagnoses. But difference in usual hospital admission 
pattern and COVID-19 positivity pattern indicates that 
COVID-19 itself may have precipitated some of the 
neurological conditions observed in the study especially 
ischemic stroke. Studies have already identified 
COVID-19 as an independent risk factor of ischemic 
stroke25,26. Higher proportion of mortality in study 
participants may reflect the additive effect of COVID-19 
over neurological disease or may be related to severe 
COVID-19 precipitating neurological illness.  
The proportion of hyperglycemia in study participants is 
also comparable to those observed in non-neurological 
COVID-19 patients reported in a study from 
Bangladesh27.  But the mortality rate in patients with 
diabetes in the current study is much higher than those 
observed in other studies done in non-neurological 
COVID-19 cases28. Although small number of 
participants with diabetes in the current study dilutes its 
significance, the higher rate of poor outcome should 

alert the clinicians and encourage the researchers to 
carry out further large scale studies.

Conclusion
There is high rate of mortality in neurological patients 
with COVID-19 who had variable neurological 
diagnosis including stroke, autoimmune diseases and 
cerebral infections. Co-existent diabetes further 
increases the rate of poor outcome.
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Neurological diagnosis
Acute ischemic stroke
Acute hemorrhagic stroke
Subarachnoid hemorrhage
Delirium
Meningoencephalitis
GBS
Myasthenia Gravis
Brain abscess
ICSOL

Frequency
28
19
13
12
6
4
1
1
1

Percent
32.9
22.4
15.3
14.1
7.1
4.7
1.2
1.2
1.2

Table 3: Distributions of study participants according 
neurological diagnosis (n=85)

GBS: Guillain Barre syndrome; ICSOL: Intracranial space 
occupying lesion.

Past history of DM

With past history of
DM (n=13)
Without past history of
DM (n=40)
Total

CBG on admission (mmol/L)
≥10 mmol/L

7 (54%)

6 (46%)
13

<10 mmol/L 

6 (15%)

34 (85%)
40

P Value

0.005

Table 5: Glycemic status of the study participants 
according to history of DM and CBG on admission (n=53)

*By χ2 test; Percentages are on column total; DM: Diabetes 
mellitus;CBG: Capillary blood glucose

Figure I: Glycemic status of study participants; (a) Presence of 
past history of diabetes (n=85); (b) CBG on admission (n=53); 
CBG: capillary blood glucose 

Figure II: Comparison of CBG on admission between 
participants with (n=13) and without (n=40) history of 
Diabetes; CBG: Capillary blood glucose; p-value by 
Mann-Whitney U test

Figure III: Comparison of HbA1c between participants with 
(n=6) and without (n=18) history of Diabetes; HbA1c: 
Hemoglobin A1c; p-value by Mann-Whitney U test
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Introduction
The corona virus disease 2019 (COVID-19) pandemic, 
caused by severe acute respiratory syndrome coronavirus 
2 (SARS-CoV-2), is undoubtedly the largest and most 
severe pandemic since the 1918 influenza pandemic as 
there are more than 146 million confirmed cases and 
more than three million deaths worldwide1. Although the 
most common and important presentation of COVID-19 
is with respiratory disease, the full clinical spectrum of 
COVID-19 continues to be described2. Preliminary 
findings from case reports and case series have 
uncovered neurological manifestations of the disease3. 
Now it is recognized by the World Health Organization 
(WHO) that the presentation of COVID-19 may include 
neurological features like agitation, delirium, 
encephalopathy, meningo-encephalitis, acute 
disseminated encephalomyelitis (ADEM), stroke, 
Guillain-Barre syndrome (GBS), impaired sense of smell 
and taste even without respiratory symptoms4. A study 
from Wuhan, China observed neurological symptoms in 
more than one third of COVID-19 cases5. Although a 
neurological patient may have co-existent COVID-19 
acquired from community or hospital which may not be 
related to their neurological presentation, suspecting 
SARS-CoV-2 infection as a differential diagnosis in them 
may be important to avoid delayed diagnosis or 
misdiagnosis and to prevent further transmission. On the 
other hand, hyperglycemia is considered to be one of the 
risk factors of severe COVID-19 disease and death6. It is 
still unclear whether the neurological manifestations 
have any relationship to the glycemic status in 
COVID-19.
The neurological manifestations in COVID-19 can be 
considered as direct effects of the virus on the nervous 
system, para-infectious or post-infectious immune- 
mediated disease, and neurological complications of the 
systemic effects of COVID-197. It is still unclear how 
SARS-CoV-2 penetrates the central nervous system 
(CNS). Hematogenous spread of the virus from systemic 
to cerebral circulation is one possibility8, the other being 
the dissemination through cribriform plate and olfactory 
bulb9. It is known that SARS-CoV-2 binds to the 
angiotensin converting enzyme 2 (ACE2) receptors for 
entry into the cells10.  In addition to the vascular 
endothelium and smooth muscle in brain, ACE2 
receptors are strongly expressed in the ventrolateral 
medulla and the nucleus of the tractus solitarium11,12. 
Nevertheless, damage within the CNS or peripheral 
nervous system (PNS) might not be caused directly by 
the virus; rather immune responses to the infection may 
be responsible behind many neurological complications. 

Immune mediated injury is evidenced by elevated 
expression of the cytokine, monokine induced by gamma 
interferon and infiltration of monocytes and 
macrophages in the brain. These findings indicate 
immune cells and release of cytokines and chemokines 
may contribute to tissue damage13. 
Cardiovascular complications are rapidly emerging as a 
key threat in COVID-19. The virus can cause damage to 
the endothelial cells which in turn activates the 
inflammatory and thrombotic cascades14. 
Thrombocytopenia with elevated D-dimer and C-reactive 
protein in severe COVID-19 are consistent with a 
virus-associated microangiopathic process15. Thus severe 
COVID-19 may present with stroke especially in the 
presence of cardiovascular risk factors like diabetes. 
Several authors have reported higher incidence of severe 
COVID-19 and mortality in people with diabetes16,17. 
People with or without history of DM are observed to 
have poor prognosis in COVID-19 if there is 
hyperglycemia on hospital admission suggesting that 
hyperglycemia in the very early phase of the disease may 
play a particular role in determining the seriousness of 
the prognosis18. It is also known that high and aberrantly 
glycosylated ACE2 in the tissue as a result of 
uncontrolled hyperglycemia could favor the cellular 
entry of SARS-CoV-219. Thus hyperglycemia may lead to 
a higher propensity to COVID-19 infection and a higher 
disease severity. Furthermore, new-onset diabetes and 
severe metabolic complications of preexisting diabetes 
have been observed in patients with COVID-1920,21. Thus 
there is a bidirectional relationship between COVID-19 
and diabetes.
The relationship of neurological manifestations and 
hyperglycemia in COVID-19 is still illusive. As a matter 
of fact, both are associated with severe disease. So it may 
be justified to explore the relationship of these two 
features in COVID-19 patients who are hospitalized 
primarily for neurological problems. A better 
understanding of the neurological manifestations and 
hyperglycemia in COVID-19 may help to guide the 
management. In this background, the present study is 
aimed to evaluate the pattern of neurological presentation 
with outcome and their relationship with glycemic status 
in hospitalized COVID-19 patients admitted primarily 
for neurological problems.

Methodology
This study was a retrospective cohort study conducted 
in the National Institute of Neurosciences (NINS) & 
Hospital, Dhaka. Patients admitted to adult Neurology 
ward of NINS during April to November 2020 primarily 

for neurological problems and diagnosed as confirmed 
COVID-19 (with positive RT-PCR test for COVID-19) 
were included. The researchers reviewed the hospital 
records of NINS to identify eligible COVID-19 
patients. Their medical records (bed ticket, history 
sheet, treatment sheet, follow up sheet and nursing 
records) were retrieved from the record section and 
investigation reports were sought from laboratory 
science department of the institute. Any missing or 
uncertain records were clarified through direct 
communication with involved patients or their 
attendants and treating physicians. Demographics, 
neurological diagnosis, capillary blood glucose records, 
laboratory findings and outcome were recorded in a 
checklist. As per hospital protocol, patients were 
referred to COVID-19 dedicated hospitals as soon as 
the RT-PCR report for COVID-19 came positive. 
Outcome of these patients was obtained over telephone. 
Glycemic status was primarily defined as known 
diabetes and not known to have diabetes according to 
the history of previous diagnosis of diabetes and/or past 
history of treatment for diabetes. Each groups were 
further subdivided according to capillary blood glucose 
(CBG) recorded at admission into two groups with a 
cut-off of at 10 mmol/L. Statistical analysis was 
performed using IBM SPSS Statistics for Windows 
version 22.0 (IBM Corp, Armonk, NY, USA). 
Qualitative data were expressed as frequency and 
percentage. Quantitative data were expressed as median 
with interquartile range (IQR) or mean with standard 
deviation (SD). Comparison between groups was made 
by the Mann-Whitney U test, unpaired t-test and χ2 test 
as applicable. Statistical significance was accepted at 
p=0.05. Due to retrospective nature of the study, written 
informed consent could not be taken from the patients 
or their attendants but verbal consent was taken during 
outcome measure over phone call. Confidentiality and 
anonymity of the data was strictly maintained. Prior to 
the commencement of this study, approval of the 
institutional review board (IRB) of National Institute of 
Neurosciences & Hospital, Dhaka was obtained. 

Results
The study included 85 patients with COVID-19 who 
were admitted in the neurology in-patient department 
for primary neurological presentations. The median age 
of the patients was 60 years (IQR: 45-65) and most 
frequent age group was 61-70 years (29.4%), followed 
by 51-60 (20.0%).  Male patients were more common 
(63.5%). Median duration of hospital stay was 4 days 
(IQR 2-6) (Table 1).

Patients came from all around the country, but most 
were residing in Dhaka (23.5%) followed by Cumilla, 
Narayanganj, Manikganj and Laxmipur (9.4%, 7.1%, 
4.7% and 4.7% respectively) (Table 2). 

Acute ischemic stroke was the most common 
neurological diagnosis in these patients (32.9%), 
followed by acute hemorrhagic stroke and 
subarachnoid hemorrhage (22.4% and 15.3% 
respectively). Fourteen percent patients had no definite 
neurological diagnosis, they were admitted for 
delirium. Other neurological diagnoses were 
Meningoencephalitis (7.1%), Guillain Barre Syndrome 
(4.7%), Myasthania Gravis (1.2%), brain abscess 
(1.2%) and intracranial space occupying lesion 
(ICSOL, 1.2%). 

Eighteen percent of the patients (15 out of 85) were 
known to have diabetes. The admission capillary blood 
glucose (CBG) records were obtained in 53 patients 
and 25% of them (13 out of 53) had CBG ≥10 mmol/L 
(Figure I).

Eighteen percent of the patients (15 out of 85) were 
known to have diabetes. The admission capillary blood 
glucose (CBG) records were obtained in 53 patients 
and 25% of them (13 out of 53) had CBG ≥10 mmol/L 
(Figure I). 
Among these patients with CBG ≥10 mmol/L, 54% had 
past history of DM, while 46% were not known to have 
DM. On the other hand, 15% of patients with CBG <10 
mmol/L had past history of DM, while 85% did not 
(table 5).

Median CBG was higher in known diabetes group 
(p=0.017) (Figure II). 

HbA1c records were obtained in 24 of the study 
participants (6 known diabetes and 18 not known to 
have diabetes) and represented in figure-3, which 
shows higher median HbA1c in known diabetes group 
(p=0.126). Five out of six patients had HbA1c >7% 
(median 11.5%, IQR 8-13%) in known diabetes group. 
In patients not known to have diabetes, 6 out of 18 
patients had HbA1c ≥6.5% (median 6.2%, IQR 
5.8-10.5%).

Twenty seven percent of patients included in the study 
expired and the rest 73% recovered from COVID-19 
(Figure IV).

The proportion of patients recovered from the illness 
were not different between patient groups with or 
without CBG ≥10 mmol/L on admission (p=0.693). But 
the proportion of recovery was significantly lower in 
patients known to have DM in comparison to those who 
were not (p=0.012) and the rate of death was very high 
among known DM patients (53%) (Table 6).

The mean age and proportion of male sex was also 
significantly higher among those who expired. 
Table 7 shows few laboratory parameters of the study 
participants.

Discussion
PIn this retrospective study, medical records of eighty 
five COVID-19 patients were evaluated who were 
hospitalized primarily for neurological problems. It was 
observed that this group of patients had a variety of 
neurological diagnoses; ischemic stroke being the most 
common of them. The outcomes of the patients were 
also assessed in this study which was remarkably poor. 
One in every four study participants died. In patients 
known to have DM, the mortality rate was even higher 
(one in every two patients died). The death rate was also 
higher in male and older patients. 
The age and sex distribution of the participants nearly 
reflects those of hospitalized COVID-19 patients of the 
country with more predilections for elder age group and 
male sex, who also had higher death rate in comparison 
to younger age group and female sex22,23. As the central 
referral neuroscience institute of the country, people are 
referred to this center from all over the country. 
Noticeable participants were residing in and around 
Dhaka, as this is the area of the country where 
population density is highest and so is the COVID-19 
prevalence. 
The neurological diagnosis comprised all types of 
stroke, few autoimmune neurological syndromes and 
cerebral infection. Among the different types of stroke, 
acute hemorrhagic stroke is the most common cause of 
hospitalization in the study site24. But the current study 
observed higher frequency of ischemic stroke among the 
study participants. It is beyond the capacity of the 
present study to establish any cause-effect relationship 
between COVID-19 positivity and neurological 
diagnoses. But difference in usual hospital admission 
pattern and COVID-19 positivity pattern indicates that 
COVID-19 itself may have precipitated some of the 
neurological conditions observed in the study especially 
ischemic stroke. Studies have already identified 
COVID-19 as an independent risk factor of ischemic 
stroke25,26. Higher proportion of mortality in study 
participants may reflect the additive effect of COVID-19 
over neurological disease or may be related to severe 
COVID-19 precipitating neurological illness.  
The proportion of hyperglycemia in study participants is 
also comparable to those observed in non-neurological 
COVID-19 patients reported in a study from 
Bangladesh27.  But the mortality rate in patients with 
diabetes in the current study is much higher than those 
observed in other studies done in non-neurological 
COVID-19 cases28. Although small number of 
participants with diabetes in the current study dilutes its 
significance, the higher rate of poor outcome should 

alert the clinicians and encourage the researchers to 
carry out further large scale studies.

Conclusion
There is high rate of mortality in neurological patients 
with COVID-19 who had variable neurological 
diagnosis including stroke, autoimmune diseases and 
cerebral infections. Co-existent diabetes further 
increases the rate of poor outcome.
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Parameters
WBC count (X109/L)
Neutrophil (%)
Lymphocyte (%)
Platelet (X109/L)
ESR (mm in 1st hour)
Creatinine (mg/dl)

IQR
10-15
68-89
10-24

183-302
19-51

0.71-1.32

n
33
33
33
33
33
39

Median 
12
76
18
234
24

0.88

Range
6-20
53-92
4-40

132-522
7-113

0.52-7.86

Table 7: Laboratory parameters on study participants

Variables

Age (mean±SD)
Sex
• Male
• Female
History of DM 
CBG on admission
• ≥10 mmol/L
• <10 mmol/L

Outcome
Expired

64.7±11.7

19 (35%)
4 (13%)
8 (53%)

5 (38%)
13 (32%)

Recovered
52.0±18.4

35 (65%)
27 (87%)
7 (47%)

8 (62%)
27 (68%)

*P Value

0.003

0.026

0.012

0.693

Table 6: Comparison of characteristics of the participants 
according to mortality (n=85)

*By unpaired t-test and χ2 test; Percentages are on row total; 
DM: Diabetes mellitus; SD: standard deviation; CBG: 
Capillary blood glucose

IQR: interquartile range

Figure IV: Outcome of study participants (n=85) in terms of 
mortality
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Introduction
The corona virus disease 2019 (COVID-19) pandemic, 
caused by severe acute respiratory syndrome coronavirus 
2 (SARS-CoV-2), is undoubtedly the largest and most 
severe pandemic since the 1918 influenza pandemic as 
there are more than 146 million confirmed cases and 
more than three million deaths worldwide1. Although the 
most common and important presentation of COVID-19 
is with respiratory disease, the full clinical spectrum of 
COVID-19 continues to be described2. Preliminary 
findings from case reports and case series have 
uncovered neurological manifestations of the disease3. 
Now it is recognized by the World Health Organization 
(WHO) that the presentation of COVID-19 may include 
neurological features like agitation, delirium, 
encephalopathy, meningo-encephalitis, acute 
disseminated encephalomyelitis (ADEM), stroke, 
Guillain-Barre syndrome (GBS), impaired sense of smell 
and taste even without respiratory symptoms4. A study 
from Wuhan, China observed neurological symptoms in 
more than one third of COVID-19 cases5. Although a 
neurological patient may have co-existent COVID-19 
acquired from community or hospital which may not be 
related to their neurological presentation, suspecting 
SARS-CoV-2 infection as a differential diagnosis in them 
may be important to avoid delayed diagnosis or 
misdiagnosis and to prevent further transmission. On the 
other hand, hyperglycemia is considered to be one of the 
risk factors of severe COVID-19 disease and death6. It is 
still unclear whether the neurological manifestations 
have any relationship to the glycemic status in 
COVID-19.
The neurological manifestations in COVID-19 can be 
considered as direct effects of the virus on the nervous 
system, para-infectious or post-infectious immune- 
mediated disease, and neurological complications of the 
systemic effects of COVID-197. It is still unclear how 
SARS-CoV-2 penetrates the central nervous system 
(CNS). Hematogenous spread of the virus from systemic 
to cerebral circulation is one possibility8, the other being 
the dissemination through cribriform plate and olfactory 
bulb9. It is known that SARS-CoV-2 binds to the 
angiotensin converting enzyme 2 (ACE2) receptors for 
entry into the cells10.  In addition to the vascular 
endothelium and smooth muscle in brain, ACE2 
receptors are strongly expressed in the ventrolateral 
medulla and the nucleus of the tractus solitarium11,12. 
Nevertheless, damage within the CNS or peripheral 
nervous system (PNS) might not be caused directly by 
the virus; rather immune responses to the infection may 
be responsible behind many neurological complications. 

Immune mediated injury is evidenced by elevated 
expression of the cytokine, monokine induced by gamma 
interferon and infiltration of monocytes and 
macrophages in the brain. These findings indicate 
immune cells and release of cytokines and chemokines 
may contribute to tissue damage13. 
Cardiovascular complications are rapidly emerging as a 
key threat in COVID-19. The virus can cause damage to 
the endothelial cells which in turn activates the 
inflammatory and thrombotic cascades14. 
Thrombocytopenia with elevated D-dimer and C-reactive 
protein in severe COVID-19 are consistent with a 
virus-associated microangiopathic process15. Thus severe 
COVID-19 may present with stroke especially in the 
presence of cardiovascular risk factors like diabetes. 
Several authors have reported higher incidence of severe 
COVID-19 and mortality in people with diabetes16,17. 
People with or without history of DM are observed to 
have poor prognosis in COVID-19 if there is 
hyperglycemia on hospital admission suggesting that 
hyperglycemia in the very early phase of the disease may 
play a particular role in determining the seriousness of 
the prognosis18. It is also known that high and aberrantly 
glycosylated ACE2 in the tissue as a result of 
uncontrolled hyperglycemia could favor the cellular 
entry of SARS-CoV-219. Thus hyperglycemia may lead to 
a higher propensity to COVID-19 infection and a higher 
disease severity. Furthermore, new-onset diabetes and 
severe metabolic complications of preexisting diabetes 
have been observed in patients with COVID-1920,21. Thus 
there is a bidirectional relationship between COVID-19 
and diabetes.
The relationship of neurological manifestations and 
hyperglycemia in COVID-19 is still illusive. As a matter 
of fact, both are associated with severe disease. So it may 
be justified to explore the relationship of these two 
features in COVID-19 patients who are hospitalized 
primarily for neurological problems. A better 
understanding of the neurological manifestations and 
hyperglycemia in COVID-19 may help to guide the 
management. In this background, the present study is 
aimed to evaluate the pattern of neurological presentation 
with outcome and their relationship with glycemic status 
in hospitalized COVID-19 patients admitted primarily 
for neurological problems.

Methodology
This study was a retrospective cohort study conducted 
in the National Institute of Neurosciences (NINS) & 
Hospital, Dhaka. Patients admitted to adult Neurology 
ward of NINS during April to November 2020 primarily 

for neurological problems and diagnosed as confirmed 
COVID-19 (with positive RT-PCR test for COVID-19) 
were included. The researchers reviewed the hospital 
records of NINS to identify eligible COVID-19 
patients. Their medical records (bed ticket, history 
sheet, treatment sheet, follow up sheet and nursing 
records) were retrieved from the record section and 
investigation reports were sought from laboratory 
science department of the institute. Any missing or 
uncertain records were clarified through direct 
communication with involved patients or their 
attendants and treating physicians. Demographics, 
neurological diagnosis, capillary blood glucose records, 
laboratory findings and outcome were recorded in a 
checklist. As per hospital protocol, patients were 
referred to COVID-19 dedicated hospitals as soon as 
the RT-PCR report for COVID-19 came positive. 
Outcome of these patients was obtained over telephone. 
Glycemic status was primarily defined as known 
diabetes and not known to have diabetes according to 
the history of previous diagnosis of diabetes and/or past 
history of treatment for diabetes. Each groups were 
further subdivided according to capillary blood glucose 
(CBG) recorded at admission into two groups with a 
cut-off of at 10 mmol/L. Statistical analysis was 
performed using IBM SPSS Statistics for Windows 
version 22.0 (IBM Corp, Armonk, NY, USA). 
Qualitative data were expressed as frequency and 
percentage. Quantitative data were expressed as median 
with interquartile range (IQR) or mean with standard 
deviation (SD). Comparison between groups was made 
by the Mann-Whitney U test, unpaired t-test and χ2 test 
as applicable. Statistical significance was accepted at 
p=0.05. Due to retrospective nature of the study, written 
informed consent could not be taken from the patients 
or their attendants but verbal consent was taken during 
outcome measure over phone call. Confidentiality and 
anonymity of the data was strictly maintained. Prior to 
the commencement of this study, approval of the 
institutional review board (IRB) of National Institute of 
Neurosciences & Hospital, Dhaka was obtained. 

Results
The study included 85 patients with COVID-19 who 
were admitted in the neurology in-patient department 
for primary neurological presentations. The median age 
of the patients was 60 years (IQR: 45-65) and most 
frequent age group was 61-70 years (29.4%), followed 
by 51-60 (20.0%).  Male patients were more common 
(63.5%). Median duration of hospital stay was 4 days 
(IQR 2-6) (Table 1).

Patients came from all around the country, but most 
were residing in Dhaka (23.5%) followed by Cumilla, 
Narayanganj, Manikganj and Laxmipur (9.4%, 7.1%, 
4.7% and 4.7% respectively) (Table 2). 

Acute ischemic stroke was the most common 
neurological diagnosis in these patients (32.9%), 
followed by acute hemorrhagic stroke and 
subarachnoid hemorrhage (22.4% and 15.3% 
respectively). Fourteen percent patients had no definite 
neurological diagnosis, they were admitted for 
delirium. Other neurological diagnoses were 
Meningoencephalitis (7.1%), Guillain Barre Syndrome 
(4.7%), Myasthania Gravis (1.2%), brain abscess 
(1.2%) and intracranial space occupying lesion 
(ICSOL, 1.2%). 

Eighteen percent of the patients (15 out of 85) were 
known to have diabetes. The admission capillary blood 
glucose (CBG) records were obtained in 53 patients 
and 25% of them (13 out of 53) had CBG ≥10 mmol/L 
(Figure I).

Eighteen percent of the patients (15 out of 85) were 
known to have diabetes. The admission capillary blood 
glucose (CBG) records were obtained in 53 patients 
and 25% of them (13 out of 53) had CBG ≥10 mmol/L 
(Figure I). 
Among these patients with CBG ≥10 mmol/L, 54% had 
past history of DM, while 46% were not known to have 
DM. On the other hand, 15% of patients with CBG <10 
mmol/L had past history of DM, while 85% did not 
(table 5).

Median CBG was higher in known diabetes group 
(p=0.017) (Figure II). 

HbA1c records were obtained in 24 of the study 
participants (6 known diabetes and 18 not known to 
have diabetes) and represented in figure-3, which 
shows higher median HbA1c in known diabetes group 
(p=0.126). Five out of six patients had HbA1c >7% 
(median 11.5%, IQR 8-13%) in known diabetes group. 
In patients not known to have diabetes, 6 out of 18 
patients had HbA1c ≥6.5% (median 6.2%, IQR 
5.8-10.5%).

Twenty seven percent of patients included in the study 
expired and the rest 73% recovered from COVID-19 
(Figure IV).

The proportion of patients recovered from the illness 
were not different between patient groups with or 
without CBG ≥10 mmol/L on admission (p=0.693). But 
the proportion of recovery was significantly lower in 
patients known to have DM in comparison to those who 
were not (p=0.012) and the rate of death was very high 
among known DM patients (53%) (Table 6).

The mean age and proportion of male sex was also 
significantly higher among those who expired. 
Table 7 shows few laboratory parameters of the study 
participants.

Discussion
PIn this retrospective study, medical records of eighty 
five COVID-19 patients were evaluated who were 
hospitalized primarily for neurological problems. It was 
observed that this group of patients had a variety of 
neurological diagnoses; ischemic stroke being the most 
common of them. The outcomes of the patients were 
also assessed in this study which was remarkably poor. 
One in every four study participants died. In patients 
known to have DM, the mortality rate was even higher 
(one in every two patients died). The death rate was also 
higher in male and older patients. 
The age and sex distribution of the participants nearly 
reflects those of hospitalized COVID-19 patients of the 
country with more predilections for elder age group and 
male sex, who also had higher death rate in comparison 
to younger age group and female sex22,23. As the central 
referral neuroscience institute of the country, people are 
referred to this center from all over the country. 
Noticeable participants were residing in and around 
Dhaka, as this is the area of the country where 
population density is highest and so is the COVID-19 
prevalence. 
The neurological diagnosis comprised all types of 
stroke, few autoimmune neurological syndromes and 
cerebral infection. Among the different types of stroke, 
acute hemorrhagic stroke is the most common cause of 
hospitalization in the study site24. But the current study 
observed higher frequency of ischemic stroke among the 
study participants. It is beyond the capacity of the 
present study to establish any cause-effect relationship 
between COVID-19 positivity and neurological 
diagnoses. But difference in usual hospital admission 
pattern and COVID-19 positivity pattern indicates that 
COVID-19 itself may have precipitated some of the 
neurological conditions observed in the study especially 
ischemic stroke. Studies have already identified 
COVID-19 as an independent risk factor of ischemic 
stroke25,26. Higher proportion of mortality in study 
participants may reflect the additive effect of COVID-19 
over neurological disease or may be related to severe 
COVID-19 precipitating neurological illness.  
The proportion of hyperglycemia in study participants is 
also comparable to those observed in non-neurological 
COVID-19 patients reported in a study from 
Bangladesh27.  But the mortality rate in patients with 
diabetes in the current study is much higher than those 
observed in other studies done in non-neurological 
COVID-19 cases28. Although small number of 
participants with diabetes in the current study dilutes its 
significance, the higher rate of poor outcome should 

alert the clinicians and encourage the researchers to 
carry out further large scale studies.

Conclusion
There is high rate of mortality in neurological patients 
with COVID-19 who had variable neurological 
diagnosis including stroke, autoimmune diseases and 
cerebral infections. Co-existent diabetes further 
increases the rate of poor outcome.
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