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Abstract

The novel coronavirus disease 2019 (COVID-19), caused by severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2), was first described in the Hubei region of China and was declared a pandemic by the World
Health Organization (WHO) in March 2020.

The clinical presentation of COVID-19 ranges from asymptomatic/mild symptoms to severe illness with
associated mortality. The most commonly reported symptoms of COVID-19 are cough, myalgia, and
headache. Other well-described features include shortness of breath, fever, sore throat, diarrhea, and smell
or taste abnormalities.

Although COVID-19 infection is primarily a disease of the respiratory system affecting lung parenchyma, it
can affect multiple organ systems and cause variable extra-pulmonary symptoms. A broad spectrum of
neurologic manifestations has been reported in association with SARS-CoV-2 infection, most probably due
to different pathogenic pathways. We report a case of a rare presentation of a COVID-19-positive female
who presented with slurred speech, dizziness, and left-sided weakness without the other common symptoms
of the disease.
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Introduction

Since the outbreak of the novel coronavirus disease 2019 (COVID-19), caused by severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2), in March 2020, there have been various reports of its symptoms and
outcomes focusing mainly on respiratory complications. Recently, many reports have been published
describing the effects of the virus on the nervous system [1]. It was reported that the infection could be
associated with various neurological manifestations, including ischemic stroke, intracerebral hemorrhage,
encephalopathy, anosmia, and neuromuscular diseases [2]. The neurological manifestations usually occur in
association with the other common manifestations of the disease such as fever, cough, shortness of breath,
and other respiratory symptoms but rarely in their absence. We report a case of a 42-year-old COVID-19-
positive female who presented with slurred speech, dizziness, and left-sided weakness in the absence of
respiratory symptoms or fever.

Case Presentation

A 42-year-old obese female with a BMI of 41 presented to the emergency room with slurred speech,
dizziness, and left-sided weakness which started about two hours before presentation. The patient did not
report any cough, fever, shortness of breath, loss of smell, or body aches. She had no pre-existing medical
conditions and was not taking any medications. She was a non-smoker. There were no sick contacts at home.
On examination, she was hemodynamically stable alert, awake, and oriented with oxygen saturation of 98%
in room air. Her pulse rate was 85/minute, her blood pressure 130/85 mmHg, and her Glasgow Coma Score
was 15/15. In neurological examination, she had slurred speech and 3/5 weakness in the left upper and lower
extremity but normal sensations with no neck stiffness. The rest of the neurological examination as well as
chest, cardiovascular, abdominal, and musculoskeletal examination was normal.

The laboratory investigations showed hemoglobin of 12.4 gram/L, white blood cells (WBC) 7.2x109,
lymphocytes 17% and C-reactive protein 8.7 mg/L (normal value 0.1-4.9 mg/L). Blood culture done on
admission was negative for any bacterial growth. All other investigations, including urea and electrolytes,
liver function test, D dimer, and coagulation profile were within normal limits. Her chest x-ray was normal
without evidence of consolidation or infiltration (Figure 7).
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FIGURE 1: Chest X ray showing no pulmonary consolidation or
infilteration.

The patient was within the window of tissue plasminogen activator (TPA) for acute stroke and underwent an
emergent brain CT scan without contrast which showed no evidence of recent major territorial infarction,
intracranial hemorrhage, or focal mass lesions with the normal appearance of the ventricular system and
posterior fossa structures (Figures 2, 3).
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FIGURE 2: Brain CT scan view showed no evidence of intracranial
hemorrhage, or focal mass lesions with the normal appearance of the
ventricular system.
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FIGURE 3: Brain CT scan (sagittal view) showing no evidence of
intracranial hemorrhage, or focal mass lesions.

She was treated with intravenous TPA and was admitted to the intensive care unit (ICU) for monitoring. She
did not have any abnormal electrocardiogram (EKG) rhythm while in ICU and had full recovery of her
neurological symptoms within few hours without any bleeding complications. She was screened for COVID-
19 on admission as per hospital protocol and the result came back later as positive. She was subsequently
discharged in good health and advised home isolation.

Discussion

Since COVID-19 was declared a pandemic by the World Health Organization in March 2020, various reports
have been published outlining its various clinical presentations, with a particular focus on respiratory
symptoms. However, there is growing evidence of the effects of the virus on the nervous system and its
neurological manifestation. Patients infected with COVID-19 may have a wide range of symptoms, ranging
from asymptomatic or mild symptoms to severe disease associated with mortality. The most common
symptoms are cough, breathlessness, and fever. Other symptoms, such as sore throat, malaise, headache,
muscular pain, nausea, vomiting, diarrhea, loss of taste and smell, and respiratory distress have also been
described [3].

While COVID-19 is primarily a respiratory disease that affects pulmonary parenchyma, it can also affect
multiple organs and cause variable extrapulmonary symptoms. As the COVID-19 pandemic progresses,
reports of neurological manifestations are increasing; to date, 901 patients have been reported having
neurological symptoms [4]. Because of the emergence of new strains and the continuation of the pandemic,
it is expected that 50-80% of the world's population might become infected, which may lead to a significant
overall increase in the number of patients with COVID-19 neurological manifestations.

Symptoms and neurological events associated with COVID-19 are rare and may affect three different
systems: the central nervous system (CNS), the peripheral nervous system, and the musculoskeletal system
[5]. It seems that the virus enters and damages the CNS by systemic hematogenous spread or neuronal
retrograde dissemination, however, the precise pathogenesis of COVID-19 in the nervous system remains
unclear [6]. Neurological manifestations of COVID-19 range from milder manifestations such as headache,
anosmia to serious complications such as seizures, strokes, intracerebral bleeding, encephalopathies,
anosmia, and neuromuscular disorders [1]. Recent studies of neurological manifestations have shown an
increase in the frequency and variability of neurological outcomes.

A retrospective study that included 222 COVID-19 patients with neurologic manifestations from 46 centers
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in France reported that the most common neurological manifestations of COVID-19 are encephalopathy
(30.2%), acute ischemic cerebrovascular syndrome (25.7%), encephalitis (9.5%), and Guillain-Barre
syndrome (6.8%). The study found that the clinical spectrum and outcomes of neurological events
associated with COVID-19 infection were broad and heterogeneous, suggesting that the underlying
pathogenic processes were different [7].

Another retrospective study conducted in Wuhan, China, involved 221 cases of COVID-19 and revealed that
11 patients (5.0%) had an acute ischemic stroke [8]. Oxley et al. reported five cases of large-blood vessel
strokes in patients who tested positive for COVID-19 under the age of 50, two of whom were asymptomatic
[9]. Fu et al. reported two cases of COVID-19 pneumonia with acute ischemic stroke in middle-aged
patients. Both patients presented with tongue palsy, dysarthria, and limb muscle weakness as initial
manifestations of the disease and in the absence of brain CT scan abnormalities [10]. Similarly, Zhai et al.
report a case of ischemic stroke (lacunar infarction) in a 79-year-old man who presented with right limbs
weakness dysarthria and tongue deviation and was diagnosed later with COVID-19 [11].

Our case presented with slurred speech, dizziness, and left-sided weakness in absence of fever, respiratory
symptoms and CT scan evidence of ischemic stroke or intracranial hemorrhage and is one of the rare
reported cases of neurological manifestations of COVID-19 infection. Our case report also shows the safe
use of TPA in this patient population as well as a unique neurological presentation in the absence of
respiratory symptoms. A retrospective study from Wuhan, China, that involved 214 COVID-19-positive
patients reported two cases similar to our case that presented with sudden onset of hemiplegia without
fever or upper respiratory tract symptom [12].

Conclusions

While COVID-19 is primarily a respiratory disease that affects pulmonary parenchyma, it can also affect
multiple organs and cause variable extrapulmonary symptoms. The neurological symptoms and
manifestations of COVID-19 are rare and the proportion of patients with neurological manifestations is
small compared with that of the respiratory disease. As the pandemic progresses, the reports of neurological
manifestations are expected to increase. Clinicians should be familiar with the link between COVID-19
infection and various neurological manifestations for early diagnosis and management. As the neurological
manifestations of the disease are variable and can occur in the presence or absence of other symptoms and
CT scan evidence of brain insult, we recommend reporting all cases of these manifestations.

Additional Information
Disclosures

Human subjects: Consent was obtained or waived by all participants in this study. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

References

1.  Whittaker A, Anson M, Harky A: Neurological manifestations of COVID- 19: a systematic review and current
update. Acta Neurol Scand. 2020, 142:14-22. 10.1111/ane.13266

2. Berlit P, Bosel ], Gahn G: Neurological manifestations of COVID-19 - guideline of the German Society of
Neurology. Neurol Res Pract. 2020, 2:51. 10.1186/s42466-020-00097-7

3. Harapan BN, Yoo HJ: Neurological symptoms, manifestations, and complications associated with severe
acute respiratory syndrome coronavirus 2 (SARS-CoV-2) and coronavirus disease 19 (COVID-19). ] Neurol.
2021, 6:221919. 10.1007/500415-021-10406-y

4. Ellul MA, Benjamin L, Singh B, et al.: Neurological associations of COVID-19. Lancet Neurol. 2020, 19:767-
783.

5.  Leonardi M, Padovani A, McArthur JC: Neurological manifestations associated with COVID- 19: a review and
a call for action. ] Neurol. 2020, 267:1573-1576. 10.1007/s00415-020-09896-z

6.  Zubair AS, McAlpine LS, Gardin T, Farhadian S, Kuruvilla DE, Spudich S: Neuropathogenesis and neurologic
manifestations of the coronaviruses in the age of coronavirus disease 2019: a review. JAMA Neurol. 2020,
77:1018-1027. 10.1001/jamaneurol.2020.2065

7. Meppiel E, Peiffer-Smadja N, Maury A: Neurologic manifestations associated with COVID-19: a multicentre
registry. Clin Microbiol Infect. 2020, 27:458-466. 10.1016/j.cmi.2020.11.005

8. LiY,LiM, Wang M, et al.: Acute cerebrovascular disease following COVID- 19: a single-center,
retrospective, observational study. Stroke Vasc Neurol. 2020, 5: 10.1136/svn-2020-000431

9. Oxley TJ, Mocco J, Majidi S, et al.: Large-vessel stroke as a presenting feature of COVID-19 in the young . N
Engl ] Med. 2020, 382:60. 10.1056/NEJMc2009787

10. FuB, ChenY, Li P: The 2019 novel coronavirus disease with secondary ischemic stroke: two cases reports .

2021 Mohamed et al. Cureus 13(3): e13887. DOI 10.7759/cureus.13887 50f6


https://dx.doi.org/10.1111/ane.13266
https://dx.doi.org/10.1111/ane.13266
https://dx.doi.org/10.1186/s42466-020-00097-7
https://dx.doi.org/10.1186/s42466-020-00097-7
https://dx.doi.org/10.1007/s00415-021-10406-y
https://dx.doi.org/10.1007/s00415-021-10406-y
https://www.sciencedirect.com/science/article/pii/S1474442220302210?casa_token=4ESVHJGsFrMAAAAA:DVOTXYvrJV-gLzEnyNOVQMQYG3am4aP0AIYopOEY0KL8ea9IXXIm14qGViRdvCtyezIWe3RR_A
https://dx.doi.org/10.1007/s00415-020-09896-z
https://dx.doi.org/10.1007/s00415-020-09896-z
https://dx.doi.org/10.1001/jamaneurol.2020.2065
https://dx.doi.org/10.1001/jamaneurol.2020.2065
https://dx.doi.org/10.1016/j.cmi.2020.11.005
https://dx.doi.org/10.1016/j.cmi.2020.11.005
https://dx.doi.org/10.1136/svn-2020-000431
https://dx.doi.org/10.1136/svn-2020-000431
https://dx.doi.org/10.1056/NEJMc2009787
https://dx.doi.org/10.1056/NEJMc2009787
https://bmcneurol.biomedcentral.com/articles/10.1186/s12883-020-02033-3

Cureus

BMC Neurol. 2021, 21:4.
11.  Zhai P, Ding Y, Li Y: The impact of COVID-19 on ischemic stroke . Diagn Pathol. 2020, 15:78.

10.1186/513000-020-00994-0
12. Mao L, Jin H, Wang M: Neurologic manifestations of hospitalized patients with coronavirus disease 2019 in
Wuhan, China. JAMA Neurol. 2020, 77:683-690. 10.1001/jamaneurol.2020.1127

2021 Mohamed et al. Cureus 13(3): e13887. DOI 10.7759/cureus.13887 6 0of 6


https://dx.doi.org/10.1186/s13000-020-00994-0
https://dx.doi.org/10.1186/s13000-020-00994-0
https://dx.doi.org/10.1001/jamaneurol.2020.1127
https://dx.doi.org/10.1001/jamaneurol.2020.1127

	Neurological Manifestations of COVID-19 in Absence of Respiratory Symptoms or Fever
	Abstract
	Introduction
	Case Presentation
	FIGURE 1: Chest X ray showing no pulmonary consolidation or infilteration.
	FIGURE 2: Brain CT scan view showed no evidence of intracranial hemorrhage, or focal mass lesions with the normal appearance of the ventricular system.
	FIGURE 3: Brain CT scan (sagittal view) showing no evidence of intracranial hemorrhage, or focal mass lesions.

	Discussion
	Conclusions
	Additional Information
	Disclosures

	References


