
Pakistan Journal of Neurological Pakistan Journal of Neurological 

Sciences (PJNS) Sciences (PJNS) 

Volume 17 Issue 4 Article 7 

12-2022 

Short, Medium and Long Term Neurological Manifestations and Short, Medium and Long Term Neurological Manifestations and 

Outcome in Covid-19 Patients Outcome in Covid-19 Patients 

Sajid Hameed 
Aga Khan University, Karachi 

Bashir Soomro 
Ziauddin University, Karachi 

Samar Iltaf 
.Dow University of Health Sciences, Karachi 

Abdul Malik 
.Liaquat college of Medicine and Dentistry, Karachi 

Anjum Farooq 
Bolan Medical University, Quetta 

See next page for additional authors 

Follow this and additional works at: https://ecommons.aku.edu/pjns 

 Part of the Neurology Commons 

Recommended Citation Recommended Citation 
Hameed, Sajid; Soomro, Bashir; Iltaf, Samar; Malik, Abdul; Farooq, Anjum; Siddiqi, Alam Ibrahim; Awan, 
Safia; and Wasay, Mohammad (2022) "Short, Medium and Long Term Neurological Manifestations and 
Outcome in Covid-19 Patients," Pakistan Journal of Neurological Sciences (PJNS): Vol. 17: Iss. 4, Article 7. 
Available at: https://ecommons.aku.edu/pjns/vol17/iss4/7 

http://www.aku.edu/Pages/home.aspx
http://www.aku.edu/Pages/home.aspx
https://ecommons.aku.edu/pjns
https://ecommons.aku.edu/pjns
https://ecommons.aku.edu/pjns/vol17
https://ecommons.aku.edu/pjns/vol17/iss4
https://ecommons.aku.edu/pjns/vol17/iss4/7
https://ecommons.aku.edu/pjns?utm_source=ecommons.aku.edu%2Fpjns%2Fvol17%2Fiss4%2F7&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/692?utm_source=ecommons.aku.edu%2Fpjns%2Fvol17%2Fiss4%2F7&utm_medium=PDF&utm_campaign=PDFCoverPages
https://ecommons.aku.edu/pjns/vol17/iss4/7?utm_source=ecommons.aku.edu%2Fpjns%2Fvol17%2Fiss4%2F7&utm_medium=PDF&utm_campaign=PDFCoverPages


Short, Medium and Long Term Neurological Manifestations and Outcome in Short, Medium and Long Term Neurological Manifestations and Outcome in 
Covid-19 Patients Covid-19 Patients 

Authors Authors 
Sajid Hameed, Bashir Soomro, Samar Iltaf, Abdul Malik, Anjum Farooq, Alam Ibrahim Siddiqi, Safia Awan, 
and Mohammad Wasay 

This original article is available in Pakistan Journal of Neurological Sciences (PJNS): https://ecommons.aku.edu/
pjns/vol17/iss4/7 

https://ecommons.aku.edu/pjns/vol17/iss4/7
https://ecommons.aku.edu/pjns/vol17/iss4/7


SHORT, MEDIUM AND LONG TERM 
NEUROLOGICAL MANIFESTATIONS AND 
OUTCOME IN COVID-19 PATIENTS

Sajid Hameed1, Bashir Soomro2, Samar Iltaf 3, Abdul Malik4, Anjum Farooq5, Alam Ibrahim Siddiqi6, Sa�a Awan1, Mohammad Wasay1

1.Aga Khan University, Karachi 
2.Ziauddin University, Karachi
3.Dow University of Health Sciences, Karachi 
4.Liaquat college of Medicine and Dentistry, Karachi 
5.Bolan Medical University, Quetta
6.SMBBU and Chandka Medical College Hospital, Larkana

O R I G I N A L  A R T I C L E

1 5P A K I S T A N  J O U R N A L  O F  N E U R O L O G I C A L  S C I E N C E S V O L .  1 7  ( 4 )  O C T - D E C  2 0 2 2

https://doi.org/10.56310/pjns.v17i04.211

Corresponding author: Sajid Hameed  Aga Khan University, Karachi  Email:  drsajidhameed92@gmail.com

Date of submission:November 14, 2022  Date of revision:December 24, 2022  Date of acceptance:December 28, 2022

ABSTRACT
Background and objective:

There  is  a  need  to  improve  the  understanding  of  Covid-19  neurological  complications  in  a  temporal  manner.  The
objective of our study was to find out temporal relationship of neurological manifestations and outcome in Covid-19
Patients.

Methods:
This was a multi-center observational study from six centers in Pakistan. Data of covid patients with six months follow
up was retrospectively collected from the hospital records. Time periods were divided into short-term (< 1 month),
medium-term (2-3 months) and long-term (>4 months). SPSS version 26.0 (SPSS Inc., Chicago, IL, USA) was used
to analyze the data.

Results:
Neurological  manifestations  were  reported  in  208  out  of  905  covid  patients.  One-hundred-twenty-five  (60%)
developed  neurological  manifestations  within  one  month,  62  (30%)  developed  within  2-3  months  and  21  (10%)
developed between 4-6 months. Most common manifestations within one month included cerebrovascular disease
(59%), neuromuscular disorders (14%) and neuropsychiatric disorders (10%). Common manifestations in 2-3 months
group  included  neuromuscular  manifestations  (32%),  neuropsychiatric  manifestations  (19%),  cerebrovascular
diseases (14 %), myalgia or musculoskeletal pain (14%), and vertigo, hearing problems or tinnitus (14%). Common
manifestations in 4-6 months group included neuromuscular disorders (33%) cerebrovascular diseases (19%), fatigue
/ malaise (9%) anosmia/dysgeusia (9%) and Bell’s palsy (25%). The long-term patients differed from the short-term
patients by a mean younger age on presentation (44.7 vs. 59 years), female predominance (52% vs. 28%), higher
asymptomatic Covid infection (29% vs. 14%), better clinical outcomes (mean mRS of 1.6 vs. 3), and low mortality (0
vs 18%).

Conclusion:
Neurological  manifestations  of  covid  infection  may  differ  based  on  time  duration  since  infection.  Vascular
complications are high in early period while neuromuscular manifestations are high in late period.

Key words:  Coronavirus disease 2019; Covid; neurology; long term; SARS-COV-2; long covid; stroke
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INTRODUCTION
Neurological manifestations involving both central and 
peripheral nervous systems have been reported in a 
range of 4.8%-36.4% in patients with coronavirus 
disease 2019 (Covid), especially the patients having 
moderate to severe covid, resulting in increased 
morbidity and mortality.1-5 In a recent systematic 
review, the pooled prevalence of the most common 
neurological manifestations were reported as fatigue 
(32%), myalgia (20%), dysgeusia (21%), anosmia / 
dysosmia (19%) and headache (13%).6 However, most 
of these cases are mild, transient, and occur during the 
acute phase of covid illness. The long-term neurological 
manifestations in relation to the covid infection have 
not been studied in detail.

It is important to study temporal relationship of 
neurological manifestations after covid infection 
because it may help in understanding pathophysiology 
and effects of covid virus in nervous system. Some of 
these neurological manifestations especially stroke 
occur early in course while neuromuscular 
manifestations and behavioral symptoms may occur 
late in course. The objective of our study was to find out 
temporal relationship of Neurological Manifestations 
and outcome in Covid-19 Patients. 
 
METHODS
Study design: Retrospective cross-sectional multi-center 
observational study.

Place and duration of study: This is a multi-center 
observational study conducted from July 2020 to April 
2021. Six centers from Pakistan (Aga Khan University 
Karachi , Ziauddin University Karachi, Liaquat college of 
Medicine and Dentistry Karachi , Dow University of 
Health Sciences Karachi , Bolan Medical University 
Quetta, SMBBU and Chandka Medical College Hospital 
Larkana) participated in this study. Both inpatients and 
outpatients were included in our study. 

Sample size: A total of 208 patients met the inclusion 
criteria and were included in the study.

Sampling technique: Non-probability consecutive 
sampling.

Inclusion criteria: Inclusion criteria included (i) adult 
patient aged 18 years or above; (ii) history of covid 
infection, confirmed by at least one of the following: (a) 
reverse transcriptase-polymerase chain reaction (PCR) 

assay of a nasopharyngeal swab, (b) serum antibody 
testing for covid, or (c) serum covid antigen testing; and 
(iii) a new neurological manifestation within six months 
of covid infection.

Exclusion criteria: Patients were excluded if minimum 
six months follow up data (since date of covid infection) 
was unavailable for surviving patients. Patients were 
also excluded if the onset of presenting neurological 
complaint preceded the covid infection. Patients with 
diagnosis of septic metabolic encephalopathy and pre 
covid stroke and diabetic neuropathies were excluded. 

Data collection: Data was retrospectively collected on 
a pre-specified questionnaire. Data was retrieved from 
hospital medical records and hospital based covid 
registries. The questionnaire included information 
about the patient demographics, covid status, covid 
treatment, neurological manifestations, timing of 
neurological manifestations, and outcome. 

We defined the time periods as follows: (i) 
short-term, occurring within one month of the diagnosis 
of covid infection; (ii) medium-term, occurring after one 
month and up to three months after covid infection; 
and (iii) long-term, occurring at four or more than four 
months after covid infection. Disability was measured 
by modified Rankin score (mRS). All patients were 
evaluated and diagnosed by trained neurologist. 
Neurological manifestations were diagnosed based on 
clinical evaluation by neurologists and diagnostic tests 
including CT scan, MRI, EEG, EMG, CSF analysis etc.
 
Data analysis: Baseline characteristics were 
described using numbers and percentages for 
categorical variables. Continuous variables were 
reported as mean ± SD. Chi-square test was 
performed to examine differences in categorical 
variables between post-covid duration. Differences in 
continuous variables were examined using ANOVA. 
SPSS version 26.0 (SPSS Inc., Chicago, IL, USA) was 
used to analyze the data.

Ethical considerations: Study protocol was approved 
by Ethics review committee of Aga khan University and 
other participating centers. Data was collected from 
medical records. No data relating to patients 
identification was collected from any participating 
center. All patients admitted to Aga Khan University 
Hospital are asked to provide consent for use of medical 
records in research without patients’ identification.
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RESULTS
A total of 1595 patients with a diagnosis of covid were 
presented during the study period across different 
centers. Out of these 1595 patients, six months follow 
up data was available for 965 (60%) patients. Out of 

964 charts reviewed 59 (6%) excluded due to exclusion 
criteria or incomplete data. Out of 905 patients 
included in study 208 (23%) patients met the inclusion 
criteria and were included in our study (Figure 1).

Mean age was 53.7 ± 17.0 years (range: 18-86 
years). One-hundred-forty-four (69%) patients were 
male and 64 (31%) were female with a male to female 
ratio of 2.25:1. Hypertension (46%, n=95) and 
diabetes mellitus (38%, n=78) were the most common 
comorbidities. Covid was mostly diagnosed with a 
positive nasopharyngeal PCR in 76% (n=159) of the 
patients, followed by positive serum antibody testing 

(18%, n=37), and serum antigen testing (6%, n=12). 
Most of the patients (81%, n=168) presenting with 
neurological manifestations had respiratory symptoms 
with covid infection. Covid was managed with 
supplemental oxygen (61%, n=127), parenteral 
steroids (59%, n=122), and antiviral medicines (28%, 
n=58). Thirty-two patients (15%) required mechanical 
ventilation (Table 1).

Figure 1: Flow Diagram: Patients enrolled
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Cerebrovascular diseases (42%, n=87) were the most 
common neurological manifestation, followed by 
neuromuscular disorders (21%, n=44) and 
neuropsychiatric disorders (12.5%, n=26). Twelve 
patients (6%) had two or more neurological 
manifestations. Mean modified Rankin score (mRS) 
was 2.9 ± 1.9 (Table 1). The mRS score in 88 (42.3%) 
patients was 0-2, in 96 (46.2%) patients was 3-5. 
Mortality reported was 11.5% (n=24), out of which 
75% (18/24) was in patients with cerebrovascular 
disease.

Temporal Relation of Neurological Manifestations 
with Covid Infection

1. Short-Term (<1 month)
Majority of the patients with neurological 
manifestations presented during this period (60%, 
n=125). Mean age was 59 + 15 years with male 
predominance (72%). More than half (59%) of these 
patients had a cerebrovascular disease, followed by 
neuromuscular disorders (14%, n=17) and 
neuropsychiatric disorders (10%, n=13). Interestingly, 
all the patients with unexplained encephalopathy 
presented during this period. Mortality was the highest 
during this period (18.4% of total patients during this 
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period, 23/125), which comprised of 96% of the total 
mortality (23/24). Mean mRS of the discharged 
patients was 3.

Among cerebrovascular disorders, ischemic stroke was 
the most frequently seen type (77%, n=57), followed 
by hemorrhagic stroke (15%, n=11), and CVT (5%, 
n=4). All the mortality within this group occurred within 
the first month (n=18; ischemic stroke, 13; 
hemorrhagic stroke, 5). No mortality was seen in 
patients with CVT.

Among neuromuscular disorders (n=14), 41% (n=7) 
were diagnosed with a myopathy (3 of them also had 
an accompanying neuropathy). GBS was seen in 4 
(24%) patients, 3 had AIDP and 1 had AMSAN variant 
of GBS. Most of the patients with severe headache (9 
out of 10), CNS infection (5 out of 6), unexplained 
new-onset seizures (6 out of 7) with one having status 
epilepticus, and neuropsychiatric manifestations (13 
out of 26) also presented during the short-term period 
(Table 2). 

2.Medium-Term (2-3 months)
Sixty-two patients presented within this period having a 
male predominance (71%). Mean age was younger 
than the previous (short-term) group, 47 + 16.7 years. 
Neuromuscular manifestations (32%, n=20) were the 
most common in this group, followed by 
neuropsychiatric manifestations (19%, n=12), 
cerebrovascular diseases (14.5%, n=9), myalgia or 
musculoskeletal pain (14.5%, n=9), and vertigo, 
hearing problems or tinnitus (14.5%, n=9). All the 
patients with myalgia and musculoskeletal pain in our 
study presented during the medium-term period. 
Interestingly, only one patient presented with 
new-onset seizures or severe headache. Mortality was 
only seen in 2% (compared to 18% in the short-term 
period). Mean mRS of the discharged patients was 
reported to be 2 (vs. 3 in short-term).

Among neuromuscular manifestations, 30% had 
myopathy (one had accompanying neuropathy), and 
25% had GBS (all AIDP variant). 15% of the patients 
(n=3) each had diagnosed with Bell’s palsy or meralgia 
paresthetica, which were not seen during the 
short-term period. One-third of the patients with 
movement disorders, ataxia, and memory issues 
presented within this period (Table 2).

3.Long-Term (>4 months)
Neurological manifestations were seen in 21 patients 
during this period. This group had a younger mean age 
on presentation (44.7 + 17.7 years) and a mild female 
predominance (52%). Neuromuscular disorders (33%, 
n=7) were the most common manifestation followed 
by cerebrovascular diseases (19%, n=4), fatigue / 
malaise (9.5%) and anosmia/dysgeusia (9.5%). Bell’s 
palsy was seen in 4 out of 7 (57%) patients with 
neuromuscular disorders. Only one patient presented 
with psychiatric manifestations. No patient presented 
with severe headache, myelitis, or myalgia. No 
mortality was seen. Mean mRS was 1.6 (Table 2). 
 
Approximately 40% (83 out of 208) of our patients 
presented after one month of covid infection. The 
long-term patients differed from the short-term patients 
by a mean younger age on presentation (44.7 vs. 59 
years), female predominance (52% vs. 28%), higher 
asymptomatic covid infection (29% vs. 14%), better 
clinical outcomes (mean mRS of 1.6 vs. 3), and low 
mortality (0 vs 18%). These patients also required less 
intubation (5% vs. 22%), BiPAP use (10% vs. 29%), 
supplemental oxygen requirements (38% vs 75%), 
decreased steroid use (29% vs. 72%), and less antiviral 
drug administration (14% vs. 38%) during the acute 
covid infection. 



DISCUSSION
Neurological manifestations differed between our 
different groups based on temporal profiles. 
Cerebrovascular diseases were overall the most 
common neurological diagnoses comprising of 42% 
(n=87) of the total patients. Majority of these patients 
presented within the short-term as compared to long 
term (59% vs. 19%). Other studies have also reported 
cerebrovascular diseases during the acute covid 
infection, with a median time ranging between 1 – 16.5 
days from covid symptom onset to cerebrovascular 
disease.1,2,7,8 Cerebrovascular diseases also 

constituted most of the mortality in our cohort (75%; 
18/24). Similar poor outcome and a higher mortality 
was previously reported in covid patients with 
cerebrovascular disease.1,9 Apart from cerebrovascular 
diseases, the neuropsychiatric manifestations (10%), 
headache (7%), and seizures (5%) were common in the 
short-term period. These manifestations may be related 
to the ACE2 receptor binding with alteration of 
renin-angiotensin system, direct viral CNS invasion, 
cytokine storm, or systemic and metabolic 
disturbances.10  
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The long-term patients, as compared to the short-term, 
had a higher percentage of neuromuscular disorders 
(33% vs. 14%), Bell’s palsy (19% vs. 0%), fatigue and 
malaise (9.5% vs. 0%), dementia and cerebellar ataxia 
(5% vs. 0%, each). Among neuromuscular 
manifestation myopathy was the most common entity 
seen. A higher number of these patients had a history 
of intubation and a prolonged hospital stay. Multiple 
studies reported a higher incidence of myopathy, 
particularly the critical-illness myopathy, among the 
critical covid patients .11,12 

Another important finding in our study was that three 
patients were diagnosed with meralgia paresthetica, all 
presenting during the medium-term. Case reports of 
meralgia paresthetica have been documented in covid 
patients most likely due to prone positioning.13,14 

Similarly, nine patients presented with myalgia, and all 
of them within the medium-term period, suggesting a 
post-infectious etiology. Myalgia and fatigue are 
proposed to be due to an underlying myopathy.15 

Unfortunately, an electrodiagnostic study (EMG/NCS) 
was not performed in our patients with myalgia or 
fatigue.

Headache is considered one of the commonest 
covid-related neurological manifestation but it was 
seen in only 5% (n=10) of our patients.3,5,6 A similar 
percentage (4.2%) was reported in a recent study from 
Saudi Arabia.1 We propose that the small number of 
headache cases in our cohort is due to the fact that 
most of the covid-related headaches are transient, 
mild, and do not require a neurological evaluation. 

Pathophysiology of medium and long-term neurological 
syndromes following covid infection is largely elusive. 
However, the experience with previous pandemics and 
epidemics have suggested the following two main 
mechanisms (i) autoimmune mechanisms, and (ii) 
persistence of viral infection within the nervous system 
after the direct invasion, resulting in either continuous 

viral replication or virus may remain latent and reactive 
later with host immunosuppression.16 The brain 
autopsy studies on covid patients have confirmed the 
presence of SARS-COV-2 RNA in more than half of the 
examined patients, with SARS-CoV-2 viral proteins also 
found in multiple cranial nerves.17 Further studies will 
unravel the true pathophysiology of long-term 
neurological manifestations in covid patients.

The gender disparity in our study with a M:F of 2.25:1 
can be explained by few observations. First, Fabiao et 
al. reported an increased severity of covid infection in 
men, with a relative risk of 1.29 (95%CI: 1.19 to 1.40; 
P<0.01) compared to the women, even when adjusted 
for age.18 Second, cerebrovascular diseases are the 
most common neurological diagnoses in our study and 
they are epidemiologically more common in men. Third, 
in our society, men are more readily to consult a doctor 
for bothersome problems as compared to women.

There are many limitations to these findings. Number of 
patients have co-morbidities especially hypertension 
and diabetes which may lead to vascular and 
neuromuscular complications directly. Majority of 
patients were treated with steroids and antiviral 
medications which may potentially cause myopathy 
and behavioral complications. It is possible that some 
of these manifestations are not entirely attributable to 
covid infection. Data is also limited by retrospective 
nature of study. Patients with mild neurological 
manifestations may not report or it was not recorded in 
chart. 

CONCLUSION
Neurological manifestations of covid infection may 
differ based on time duration since infection. Vascular 
complications are high in early period while 
neuromuscular manifestations are high in late period. 
Since this is a descriptive data, an association between 
neurological disorders and covid infection cannot be 
readily made, further studies are required. 
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