COVID-19 Scientific Advisory Group
Rapid Evidence Report
Key Research Question: What non-respiratory tract symptoms and manifestations have
been documented in association with COVID-19?
Context
•
•
•

•
•

•

Coronavirus Disease 2019 (COVID-19) is generally considered a respiratory illness with
predominant influenza-like symptoms (eg. fever, dry cough, sore throat).
There is frequent news coverage of ‘unique’ presentations of COVID-19, such as rashes (eg.
“COVID toes”) or gastrointestinal symptoms (eg. diarrhea).
This question was posed to identify the spectrum of non-respiratory tract documented COVID-19
presentations and unusual presentations that may be clinically important, but that did not fall into
the expected upper and lower respiratory tract trajectory of disease.
It is estimated that the most common case definition of cough and fever, if strictly applied, would
miss 7% of hospitalized COVID-19 patients (Docherty et al., 2020).
Given the very large number of documented COVID-19 infections to date (over 3.7 million as of
May 7, 2020) and profusion of case reports, it is challenging to define both the potential clinical
significance of rare findings, and the likelihood that specific newly reported clinical feature may be
diagnostically discriminating in COVID-19. However, prothrombotic features which can affect
multiple clinical presentations are gaining significant attention in defining the pathophysiology of
severe disease.
As of May 4, 2020, COVID-19 testing eligibility criteria for AHS was expanded to include chills,
painful swallowing, stuffy nose, headache, muscle/joint pain, feeling unwell/fatigue/severe
exhaustion, nausea/vomiting/diarrhea/unexplained loss of appetite, loss of smell or taste, and
conjunctivitis.

Key Messages from the Evidence Summary
•

•
•

•

•

COVID-19 infection is increasingly reported to manifest in most systems of the body: cardiopulmonary,
gastrointestinal tract, skin, central nervous system, olfactory/gustatory systems, eyes, blood, and
musculoskeletal system. Some manifestations may be associated primarily with viral infection and others
may be inflammatory or immunologic sequelae, and less likely associated with transmission risk.
Children and younger adults appear to be more commonly affected by specific chilblain-like lesions
(“COVID toes”) on the feet. Adults appear more likely to experience vesicular and livedoid rashes,
although the incidence of rash varies between case series from various jurisdictions.
Gastrointestinal (diarrhea, nausea, vomiting and abdominal pain), thrombotic (arterial thrombi and
pulmonary emboli, as well as possible microcirculatory thrombi), and ocular manifestations
(predominantly conjunctivitis) appear to primarily affect adults rather than children, although this may be
related to a lower proportion of cases in children rather than age-related disease manifestation
differences. Given the evolving understanding of thrombosis risk, VTE prophylaxis is highlighted as an
intervention - AHS guidance for VTE prophylaxis in COVID-19 is available.
Only GI symptoms and certain cutaneous symptoms have been specifically documented to appear as
presenting complaints. Cardiopulmonary, thrombotic, neurological, musculoskeletal, and ocular
complaints appear generally to occur in the context of coexisting or antecedent pulmonary or systemic
symptoms. Some patients may experience predominantly gastrointestinal manifestations over respiratory
manifestations, with 4% of patients experiencing GI symptoms alone in one very large series. In children,
an inflammatory syndrome similar to Kawasaki disease shock syndrome is increasingly reported.
Anosmia and ageusia (inability to smell and taste) appear to be common complaints among COVID-19
patients and have been added to symptom screening questionnaires.
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Committee Discussion

The committee appreciated the breadth of the review. It was suggested that a specific discussion of
manifestations that could be presenting symptoms be provided. It was agreed that the content may be amenable
to presentation as an infographic as well as a full report, as one of the reasons for performing the review was to
synthesize evolving information for care providers.

Pragmatic Considerations and Discussion

1. Clinicians should be aware of the many manifestations of COVID-19 and consider the possibility of
COVID-19 even in the absence of fever, fatigue, or respiratory symptoms to ensure appropriate
investigation of differential diagnoses. Knowledge of the local community prevalence will influence the
likelihood that a particular non-respiratory presentation may be COVID-19 related.
Rationale: COVID-19 manifestations have been identified affecting most major body systems, however
the relative likelihood of many of these presentations seems low given the low numbers of cases reported
compared to the worldwide burden of COVID-19 disease. Currently patients in Alberta presenting for
hospital care without symptoms typically thought to be consistent with COVID-19 are still unlikely to have
COVID-19, based on a recent Alberta screening program involving all patients presenting to the
Emergency Department in 3 hospitals, screening revealed no SARS-CoV-2 infections in 943 cases.

2. The risk of transmission in non-respiratory presentations of COVID-19 would be related to both the type
of interaction or procedure, and the phase of illness of the patient (for example, an immunologically
mediated rash presenting after or in the absence of antecedent respiratory symptoms would be unlikely to
be associated with transmission of infection.)
Rationale: Patients may present with COVID-19-related complaints in the absence of fever and cough,
but could potentially still transmit infection – however, some multisystem COVID-19 manifestations may
be inflammatory or immune responses to infection, in which case transmission risk would be expected to
be low. In addition is thought that patients without “droplet generating” respiratory symptoms likely
transmit infection less. Although gastrointestinal symptoms are relatively common, there have been no
cases of confirmed infection from fecal exposures to date.

Strength of Evidence

The published body of evidence for this topic was relatively large, but consisted mainly of small studies and case
reports. Of 73 included articles from the database search, only five pieces of secondary literature (systematic
reviews and meta-analyses) were identified and only one guideline was included. Most of the evidence was
published as short reports, commentary, or letters to the editor.
The body of evidence on these topics are of very low quality. The sample sizes are generally very small (case
series). In studies that used a defined methodology, the risk of bias was high, as participants were often identified
after hospitalization. Studies that utilized surveys had a high risk of recall bias and selection bias, especially those
that circulated via electronic means like social media. Since so much of the primary literature draws on
emergency department presentation or hospitalization, the analyses presented in the secondary literature may be
inflate the apparent prevalence or represent more severe cases of the disease. The applicability of the evidence
is limited, since the majority of COVID-19 reports are from Europe, China, and the United States and it is unclear
if population differences translate to the Alberta context.
The data varies considerably between reports because the evidence is largely observational studies or small case
series/reports, The pathophysiology of SARS-CoV-2 is still unclear and study participants are often identified from
specific populations rather than from random sampling, so the prevalence and association values of nonrespiratory manifestations will continue to be inconsistent until this bias can be corrected by secondary analyses
or large-scale association studies.
Limitations of this review
This review has several limitations. First, this is a very broad topic to address in a five-day review cycle. The
search was thorough but not exhaustive, and the speed with which evidence is published limits the usefulness of
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the indexing terms in literature databases. Further, we did not include articles published in languages other than
English and only included articles published in 2020, potentially missing reports from early in the pandemic. The
scope of this review limits how detailed and in-depth the report can be in the desired time frame. Each body
system below could be its own review. Additional references were added from outside the literature review to
address evolving topics, specifically, Kawasaki disease and myocardial involvement.
The COVID literature is rapidly evolving. New reports are published daily as more becomes known about the
disease. As a result, most of the evidence collected is observational, with small sample sizes and drawn from
specific populations.

Key Findings

Due to the broad scope of this review, a summary of the key messages from the evidence synthesis is provided
here. More detail on each manifestation can be found in the Expanded Evidence Synthesis in the appendix of this
document.
73 publications from the literature search and 15 articles that were ad hoc inclusions were included in the full
narrative synthesis. Evidence for cutaneous, gastrointestinal, and ocular manifestations of COVID-19 was
relatively robust, while evidence for neurologic, thrombotic, musculoskeletal, cardiac and olfactory manifestations
was relatively limited.
The overall distribution of respiratory and non-respiratory symptoms has been described in a large study of 16749
hospitalized COVID-19 patients in the UK. This was a unique series because the symptom assessment was not
limited by influenza-like illness (ILI) symptom screening tools, as a more general pandemic protocol was used for
case assessment and sampling. In this work, three distinct predominant symptom clusters were identified:
respiratory (cough, sputum, sore throat, runny nose, ear pain, wheeze, and chest pain); systemic (myalgia, joint
pain and fatigue); and enteric (abdominal pain, vomiting and diarrhea) (Docherty et al., 2020).
After reviewing the literature search results and updated grey literature, the reports were grouped as follows: skin
manifestations, neurological manifestations, musculoskeletal, coagulation system abnormalities, loss of smell and
taste, gastrointestinal, ocular manifestations, and myocardial inflammation.
Reported Skin Manifestations
• 19 articles were included in the evidence synthesis that describe manifestations of COVID-19 in the skin.
A key study of 375 cases in Spain described five clinical patterns of cutaneous manifestations: chilblainslike lesions (19%), urticarial lesions (19%), maculopapules (47%), other vesicular eruptions (9%), and
livedo or necrosis (6%) (Galván Casas et al., 2020). The case reports and smaller studies included here
aligned with these pattern.
• Skin manifestations rarely appear in the absence of other symptoms in adults. The absence of respiratory
or systemic symptoms is most common in children, while rashes in adults appear either very close to the
appearance of other symptoms or after respiratory symptoms have developed. The pathophysiology of
may be related to infection, immunologic consequences of infection, or microvascular thrombosis, and
may be difficult to distinguish from possible reactions to concurrent therapies in some cases, as most
patients described received multiple medications.
• Chilblain-like lesions (frequently described as “COVID toes”) seem to be potentially a specific signal rash
manifestation of COVID-19, and are not usually associated with severe disease, potentially appearing late
after initial infection. This manifestation was more commonly reported in young adults and children, while
vesicular, urticarial and livedoid lesions/acral necrotic lesions tended to be observed in adults.
• Maculopapules represent a common category of cutaneous lesions, and is likely non-specific in the
context of COVID-19 particularly given the numerous medications utilized in patients described in these
series. Multiple reports describe an itchy, generalized rash that usually occurs on the trunk and
extremities with some involvement of the head and face that persists for about a week.
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Reported Neurological Manifestations
• Ten articles were included in the evidence synthesis. Notably, guidelines from Brigham and Women’s
Hospital have been published to support clinicians who are assessing and treating neurologic
manifestations of COVID-19 (McEntire et al., 2020).
The most severe neurologic manifestation of COVID19 is stroke, which is increasingly recognized in
association with COVID-19. Although the exact mechanism is unclear, it is thought potentially either due
to a) coagulopathy b) vascular endothelial injury or c) myocardial injury. Prevalence of COVID-19-related
stroke has been estimated at 2.8 – 5.7% (Asadi-Pooya & Simani, 2020; Mao et al., 2020).
•
Data supporting specific association of other potential COVID-19 neurological manifestations in patient
groups related to age, sex, medical history, or another relevant characteristic is very limited. It appears
rare for neurological symptoms to present without any preceding systemic symptoms, as this was only
described in two case reports.
• Delirium and confusion are the most common neurologic symptoms of COVID-19, followed by dizziness
and headache. Encephalopathy and ophthalmoparesis have been noted in case reports. Rarer
complications include Guillian-Barré Syndrome, Miller Fisher syndrome, necrotizing encephalopathy, and
myelitis (McEntire et al., 2020).
Reported Musculoskeletal Manifestations
• It is generally accepted that myalgia and arthralgia are systemic symptoms of COVID-19 that occasionally
can dominate the clinical presentation. Two case reports were identified that specifically referred to
musculoskeletal complaints.
• Of interest, there was one case report of myositis as the initial COVID-19 symptom with fever and COVID19 chest computed tomography (CT) results, but persistent negative PCR tests until day 11 after
admission.
Reported Blood Coagulation Abnormalities
• Eleven articles were included in the evidence synthesis; among them, there were two larger studies with
more than 50 patients. Coagulopathy appears to be associated with disease severity, advancing age, and
male sex. Generally, coagulopathy complications are described as arising after the onset of other
systemic or respiratory symptoms, rather than as the initial symptom, but may be presenting complaints.
• COVID-19-related stroke has been rising in prominence due to the pro-thrombotic properties of SARSCoV-2. Stroke is described more thoroughly in the “Reported Neurological Manifestations” section of this
report. Other manifestations reported in COVID-19 patients include pulmonary embolism, thrombosis,
acute limb ischemia, and antiphospholipid antibody syndrome. Venous thromboembolism (VTE)
prophylaxis is recommended for patients admitted with COVID-19 and a low threshold for investigation for
thrombosis is suggested. Studies are ongoing regarding optimal prophylaxis and management. AHS
guidance for VTE prophylaxis in COVID-19 is available.
• The coagulopathy observed in COVID-19 is poorly understood. Three main mechanisms for the
hypercoagulable state of COVID-19 patients have been hypothesized: myocardial injury, complementassociated thrombosis, and antiphospholipid antibodies indicative of lupus anticoagulant.
COVID-19 related thrombotic complications appears to be associated with laboratory abnormalities: high
D-dimer concentrations, mildly prolonged INR/ prothrombin time (~ 1–3 s prolongation above normal
range), mild thrombocytopenia (platelet count > 100 ×109/L) and normal or increased fibrinogen levels
initially, with possible low fibrinogen later in disease.
• Anecdotal evidence suggests that thrombi from COVID-19 patients have a different gross appearance
and clinical characteristics than thrombi in non-COVID patients. More evidence is needed to confirm this
finding.
Reported Loss of Smell and Taste
• Two large studies were identified that describe anosmia and ageusia in COVID-19 (Beltrán-Corbellini, et
al., 2020; Lechien et al., 2020).
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•
•
•

In these series, approximately 81-86% of patients develop anosmia, while approximately 90% of COVID19 patients develop ageusia. The loss of smell/taste is reported to last 5-10 days and resolves within 8
days of disease resolution for 73% of patients.
The timing of onset of anosmia and ageusia relative to other symptoms is unclear. Twelve to 36% of
patients report it as the initial symptom, while 65% report it occurs after and 23% report occurrence at the
same time as other systemic symptoms.
The underlying mechanism of COVID-19-related anosmia and ageusia is unknown, but is thought
possibly related to virally-mediated inflammation in the upper aerodigestive tract, or possibly represent a
neurologic symptom.

Reported Gastrointestinal (GI) Manifestations
• The body of literature is relatively robust for GI manifestations of COVID-19. A high-quality systematic
review and meta-analysis was released by the American Gastroenterological Association (AGA) on May
4, 2020 and includes best practice recommendations and clinical implications of COVID-19 in
gastroenterology (Sultan et al., 2020), and 13 other publications were included in this review.
• Pooled prevalence of GI symptoms in this meta-analysis was 10%, which is lower than previously
thought. GI symptoms occur most commonly in middle-aged patients (around 50 years old), with no
difference in gender.
• Diarrhea (7.7%), nausea/vomiting (7.8%), and abdominal pain (3.6%) (sometimes observed as back or
testicular pain) are the most frequently observed GI symptoms. The majority of studies from China listed
lower prevalence estimates than elsewhere, potentially due to case definition evolution as the initial
epidemic progressed. When Chinese studies were removed from the analysis, the prevalence of diarrhea
increased to 18% and of nausea/vomiting to 15%.
• Liver biochemical enzyme abnormalities are reported inconsistently. Sultan (2020) reports a prevalence
of elevated aspartate transaminase (AST) of 15% and elevated alanine transaminase (ALT) of 15%
(defined as any value above ULN), while other studies report no change.
• In a report of 16749 hospitalized patients in the UK with documented COVID-19, 29% of all patients had
GI symptoms at admission, mostly in association with respiratory symptoms, and 4% had enteric
symptoms alone (Docherty et al., 2020).
Reported Ophthalmic Manifestations
• Seven articles were included in the evidence synthesis for this review.
• The prevalence of ophthalmic symptoms of COVID-19 varies widely in case series, from 1% to 32%
(Loffredo et al., 2020; Ulhaq & Soraya, 2020). Overall, the pooled prevalence is estimated to be 5.5%
(Ulhaq & Soraya, 2020). Underreporting of mild eye symptoms in the absence of targeted screening
questions is one possible reason for this variance and low prevalence.
• The primary eye complaint described is conjunctivitis, with symptoms including foreign body sensation,
redness, and discharge with or without vision impairment. Swelling of the pre-auricular lymph nodes has
also been observed.
• The relationship between systemic/respiratory symptoms and ophthalmic symptoms remains unclear, with
conflicting reports of the emergence of symptoms (relative to systemic/respiratory symptoms) and the
duration of ophthalmic symptoms.
• Despite evidence of viral conjunctivitis and ophthalmic involvement in COVID-19, tears or conjunctival
swabs do not appear to be a good sample collection site. Nasopharyngeal swabs are preferred for
molecular SARS-CoV-2 testing.
Reported Myocardial Inflammation and Cardiomyopathy
• Myocardial injury in COVID-19 is associated with higher mortality, but it is unclear if cardiac injury is
related directly to viral myocarditis or from indirect complications of COVID-19. Several cases of
myocarditis have been described, and one case was reported with an endomyocardial biopsy revealing a
T lymphocytic inflammatory infiltrate, with RT-PCR negative for SARSCoV-2. This was felt to be
suggestive of reverse Takotsubo cardiomyopathy rather than viral myocarditis.
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Other Manifestations
• One case report was identified where persistent hiccups were the presenting complaint, followed rapidly
by systemic symptoms upon admission to the medical unit.
• There are increasing media reports of Kawasaki disease (KD), a prolonged febrile illness of children
which can cause cardiac complications, as a possible consequence of COVID-19. The pathophysiology
and epidemiologic link for this association is not clear. Physicians looking after children should recognize
that persistent fever, skin, and oral manifestations should prompt consideration of KD, as therapy may
prevent cardiac complications.
• A small case series reported a severe variant presentation reminiscent of Kawasaki disease shock
syndrome, with clinical features of an antecedent diarrhea syndrome followed by a hyperinflammatory
syndrome with multiorgan involvement (Riphagen et al., 2020). The children tested negative for
SARSCoV-2 by RTPCR but were reportedly antibody positive. Cardinal clinical features included fever,
conjunctivitis, rash, and antecedent diarrhea.
Evolving Evidence
The evidence for this topic is evolving very quickly – new reports are published daily. This review should be
revisited in 2-4 weeks for updating.
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List of Abbreviations
AHS: Alberta Health Services
COVID-19: Coronavirus Disease-2019
SAG: Scientific Advisory Group
KRS: Knowledge Resource Services
GI: Gastrointestinal
AST: Aspartate transaminase
ALT: Alanine transaminase
CT: Computed Tomography
AGA: American Gastroenterological Association
ILI: Influenza-like illness
KD: Kawasaki Disease
RT-PCR: Reverse Transcriptase Polymerase Chain Reaction
ULN: Upper Limit of Normal

Expanded Evidence Synthesis

The full narrative synthesis of the evidence is included below. The key findings presented in the main body of the
report are drawn from the reviews presented here.
Reported Skin Manifestations
19 published articles were included that describe manifestations of COVID-19 in the skin. Almost of the published
literature exists as letters, with the current body of evidence mostly consisting of case reports and small case
series. Four articles with larger populations (n >50) were identified that describe the patterns seen in cutaneous
manifestations of COVID-19. There has been increasing recognition of possible skin manifestations of COVID-19
in a large Chinese report of 1099 patients, rash was reported in 2 (0.2%) (Guan et al, 2020), in contrast, in a
series of 88 COVID-19 patients assessed by a dermatologist in Italy, 18 (20.4%) developed skin manifestations,
44% at disease onset and 56% after hospitalization. Often, skin complaints were preceded by systemic symptoms
such as cough, fever, or gastrointestinal complaints (Piccolo et al., 2020; Landa et al., 2020, Galván Casas et al.,
2020; Marzano et al., 2020; Recalcati, 2020a; Fernandez-Nieto et al., 2020). Given the number of cases
worldwide, it is unlikely that a specific and common COVID rash exists, and many associations may not prove to
be infection related. In most series, patients received multiple medications, and medication related side effects or
other concurrent primary skin diseases could not be ruled out. Finally, there is a paucity of biopsy correlation
reported thus far and whether there are prognostic or diagnostic correlates to any specific rash remains unclear
and preliminary.
Classification systems for the relatively small number of existing reported skin manifestations have been
proposed including the suggestion that two pathophysiologic categories of dermatologic manifestations include
vascular lesions and inflammatory lesions (Bouaziz et al., 2020). Recalcati (2020) observed three clinical types of
skin manifestation: erythematous rash, widespread urticaria, and chickenpox-like vesicles primarily affecting the
trunk. A potentially more inclusive set of five clinical patterns, was observed in a large consensus study of cases
described by Spanish dermatologists (n=375) (Galván Casas et al., 2020), who
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described “chilblains like” lesions, other vesicular eruptions, urticarial lesions, maculopapular rash, and livedoid
rash. These patterns are further described below from that series, and from additional case studies.
1) Maculopapules (47%)
As suggested by Galván Casas (2020), maculopapular rashes make up a large proportion of COVID-19
associated skin manifestations. Accordingly, this is a broad category of rashes. Seven articles were
included that describe this manifestation – five case reports, one small case series and one crosssectional analysis (n=14). Given the common scenario of multiple medications being used in moderately
to severely ill patients the specificity of this presentation in COVID-19 is felt to be low.
Maculopapular rashes generally appeared after or close to the initial symptom onset (Amatore et al.,
2020; Avellana Moreno et al., 2020; Hunt & Koziatek, 2020; Rivera-Oyola, 2020; Galván Casas et al.,
2020). The rash lasts for approximately 8 days and is itchy in approximately 60% of cases (Galván Casas
et al., 2020). Reports from Amatore (2020), Avellana Moreno (2020), Hunt & Koziatek (2020), Mahé
(2020), and Rivera-Oyola (2020) all describe a rash that is fairly generalized, but is usually seen on the
trunk and extremities, with some involvement of the head and face.
There is limited evidence on whether these occur without respiratory or systemic symptoms. Recalcati et
al. (2020b) describes cutaneous symptoms without systemic symptoms in children and young adults, and
this is also reported by Amatore et al. (2020). Patients in the group with urticaria and maculopapular
eruptions were receiving drugs more commonly than those with pseudo-chilblain or vesicular lesions, but
less than those with maculopapules or livedoid lesions, congruent with the association of maculopapular
rash and disease severity (Galván Casas et al., 2020).
One unusual case was reported by Estébanez et al. (2020), where a yellowish papular rash was
observed 13 days after COVID-19 testing. In this case, the lesions persisted after corticosteroid treatment
and became erythematous plaques that were both hardened and pruritic. This case may belong to a
family that was not identified by Galván Casas (2020) or may represent an existing clinical pattern with an
expanded case definition
2) Chillblains-like lesions (19% of cases)
Chillblains-like manifestations have been dubbed “COVID Toes” in the media and are more common in
children and young adults (Landa et al, 2020; Piccolo et al., 2020; Galván Casas et al., 2020; FernandezNieto et al., 2020). These lesions appear on the toes, soles, fingers, extremities and heels of patients
(Landa et al., 2020). It is characterized by red to violet macules, plaques and nodules, usually at the distal
aspects of toes and fingers (Fernandez-Nieto et al., 2020; Galván Casas et al., 2020; Piccolo et al., 2020;
Alramthan & Aldaraji, 2020; Bouaziz et al., 2020; Sigal et al., 2020). An Italian survey of probable COVID19 cases (untested due to the lockdown) performed through social media suggested that of 63 reported
skin lesions, the feet alone were mostly affected (85.7%) followed by feet/hands together (7%) and hands
alone (6%) (Piccolo et al., 2020). Further, of 54 uploaded images, 31 (57%) showed erythematousoedematous lesions and 23 (42%) showed blistering lesions. Pain and/or itch were present in 27% of
cases, with both in 21% of cases; lesions were asymptomatic in 25% of cases (Piccolo et al., 2020). A
history of perniosis is not common in these cases (Galván Casas et al., 2020).
3) Urticarial lesions (19%)
Two articles (3 patients in total) reported urticarial lesions associated with COVID-19. In each of the three
cases, the generalized rash appeared within two days (before or after) systemic symptoms such as sore
throat, myalgia, and fever (Damme, Berlingin, Suassez & Accaputo, 2020; Henry, Ackerman, Sancelme,
Finon & Esteve, 2020). In one included patient, the rash was relatively localized to the forearms (Damme
et al., 2020). In all cases, the rash did not extend to the face (Damme et al., 2020; Henry et al., 2020).
No consistency was seen the ages of the cases – they include a 71-year old male, a 39-year old female
(Damme et al., 2020) and a 29-year old female (Henry et al., 2020).
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4) Other vesicular eruptions (9%)
One study was identified that described chickenpox-like lesions as a manifestation of COVID-19
(Marzano et al. 2020). Marzano (2020 describes a case series of 22 Italian patients. The rash (varicellalike papulovesicular exanthem) was usually observed on the trunk, but also in limbs in 18% of cases. The
rash did not spread to the face or mucous membranes, and generally only had mild itching in 41% of
cases (Marzano et al., 2020). Male patients were over-represented (73%) and the median age was 60
years.
Galván Casas (2020) notes that vesicular lesions appeared in middle aged patients, lasted for a mean of
10.4 days, appeared more commonly (15%) before other symptoms and were associated with
intermediateintermediate severity. Itching was common (68%). These patterns are consistent with
Marzano (2020).
5) Livedo or necrosis (6%)
One small case series (n=2) (Manalo, Smith, Cheeley &amp; Jacobs, 2020) was identified in addition to
the pattern identified by Galván Casas (2020). The livedoid lesions were more common in older adults
and are not strongly associated with disease severity (Galván Casas et al., 2020). The livedo-like lesion
was characterized by a lacy, asymptomatic rash on the legs (Manalo et al., 2020). In the two cases
identified by Manalo (2020), there was little similarity between the two patients, the rash was transient
(lasting less than 24 hrs) and did not have similar preceding events. Finally, a case series of 5 patients
with severe SARSCoV-2 infections with features of retiform purpura or livedo racemosa had biopsy or
autopsy findings of microvascular injury and thrombosis, consistent with activation of the alternative
pathway (AP) and lectin pathway (LP) of complement with thrombotic microvascular injury (Magro et al).
In these patients complement deposition was also noted in lung septal microvasculature.
Reported Neurological Manifestations
Ten publications were identified that describe the neurological manifestations of COVID-19. Of these, there was
one clinical guideline, one systematic review, and one large case series (n=58); the rest were case reports or
small case series.
Nervous system involvement appears to be common in COVID-19. Guidelines from Brigham & Women’s Hospital
suggest that 36-69% of hospitalized patients experience neurological symptoms (McEntire et al., 2020) which is
supported by the included systematic review (Asadi-Pooya & Simani, 2020). There does not appear to be a
pattern of patient groups related to age, gender, medical history, or other relevant characteristic. It is rare that
neurological symptoms appear without any preceding systemic symptom (Joob & Wiwanitkit, 2020; Singhania,
Bansal & Singhania, 2020).
Overall, the literature is still highly variable on the prevalence of neurologic symptoms in COVID 19. The
guidelines suggest that delirium and confusion are common (McEntire et al, 2020). Headache is less common
(ranging from 6-13%) as is dizziness (ranging from 9-18%) (McEntire et al., 2020; Asadi-Pooya & Simani, 2020).
Impaired sense of taste and smell has been noted as a potential neurologic symptom, but the exact mechanism of
this symptom is unclear (McEntire et al., 2020).
More severe neurological manifestations have been noted as a result of the coagulopathic properties of SARSCoV-2, such as stroke (2.8-5%), thrombosis (0.5%), and other cerebrovascular problems (McEntire et al., 2020;
Asadi-Pooya & Simani, 2020). A case series from Wuhan in China reports a hospital-based prevalence of acute
stroke of 5.7% in patients affected with COVID-19 (Mao et al., 2020). A recent case series (n=5) from Mount Sinai
Hospital in New York suggests that ischemic strokes due to large vessel occlusions can be seen in the young
(Bonow, Fonarow, O’Gara & Yancy, 2020). Encephalitis and encephalomyelitis were documented in two unique
case reports (Ye, Ren & Lv, 2020; Zhang, Rodricks & Hirsh, 2020) as well as in the secondary literature (McEntire
et al., 2020; Asadi-Pooya & Simani, 2020). Ophthalmoparesis with cranial nerve palsies have been observed in a
case report of two patients with COVID-19 (Dinkin et al., 2020).
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Cases of rarer complications are also emerging including Guillian-Barré Syndrome, Miller Fisher syndrome,
necrotizing encephalopathy, and myelitis (McEntire et al., 2020).
One case series of five infants with neurological symptoms of COVID-19 was identified in the search. The
otherwise healthy infants displayed neurological symptoms at admission, such as axial hypotonia or drowsiness
and moaning sounds, or both (Nathan, Prevost & Corvol, 2020). They rapidly recovered and were discharged 1-3
days after admission (Nathan, Prevost & Corvol, 2020).
Interested readers are referred to the full Brigham and Women’s Hospital guidelines (McEntire et al., 2020) for
recommendations on the clinical range and treatment of neurological symptoms of COVID-19.
Reported Musculoskeletal Manifestations
Two articles were included that related to specific musculoskeletal complaints in COVID-10. Both are case reports
published as letters, as it is generally accepted that arthralgia and myalgia are systemic symptoms of COVID 19.
One report from Thailand was published early in the pandemic and describes arthralgia as a complaint due to the
possibility of a COVID-19 case being misdiagnosed as Dengue (Joob & Wiwanitkit, 2020).
One case report from France described a case of myositis as the initial COVID-19 symptom, with a fever
appearing on day 4 and a chest CT showing bilateral ground-glass opacities (Beydon et al., 2020). This case was
also notable for the persistent negative nasopharyngeal PCR tests, with SARS-CoV-2 first detected in
bronchoalveolar lavage fluid on day 11 after admission.
Reported Blood Coagulation Abnormalities
Eleven publications were included that relate to abnormal clotting properties observed in people infected with
SARS-CoV-2. One review was included, two were large studies with >50 patients, and the rest were small case
series or reports.
Abnormalities in blood coagulation in the context of COVID-19 are poorly understood. There have been multiple
reports of pulmonary embolism (Berre, Marteau, Emmerich, & Zins, 2020; Sulemane, Baltabaeva, Barron,
Chester & Rahman-Haley, 2020), thrombotic complications (Klok et al., 2020; Lee, Fralick & Sholzberg, 2020;
Magro et al., 2020), limb ischemia due to arterial thrombosis (Perini, Nabulsi, Bianchini Massoni, Azzarone,
Freyrie, 2020; Bellosta et al., 2020; Zhang, Xiao & Zhang et al., 2020), and antibodies associated with
antiphospholipid syndrome (Zhang, Xiao & Zhang, 2020; Bowles et al., 2020).
Three reports suggest a hyper-coagulant state in patients, via different potential mechanisms. Complementassociated thrombosis is suggested by Magro et al. (2020), and complement-associated injury helps explain both
the dermatologic, pulmonary, and thrombotic pathology seen in patients. Anti-phospholipid antibodies were
observed by Bowles et al. (2020) and Zhang, Xiao & Zhang et al. (2020) suggesting the presence of lupus
anticoagulant. Myocardial injury has also been suggested as a mechanism for hypercoagulability in COVID-19
patients (Bonow et al., 2020)
Coagulopathy appears to be associated with COVID-19 severity (Lee, Fralick & Sholzberg, 2020), advancing age
(Bellosta et al., 2020; Klok et al., 2020), and male sex (Klok et al., 2020; Bowles et al., 2020; Bellosta et al.,
2020). Pulmonary embolism was the most common complication in a study of 184 COVID-positive ICU patients
(Klok et al., 2020), although there were several independent reports of acute limb ischemia (Bellosta et al., 2020,
Perini et al., 2020; Zhang, Xiao & Zhang, 2020; Berre et al., 2020) with both venous and arterial involvement
(Bellosta et al., 2020; Klok et al., 2020). Generally, coagulopathy complications arose after other systemic or
respiratory symptoms, instead of as the initial symptom (Berre et al., 2020; Magro et al., 2020; Sulemane et al.,
2020; Zhang, Xiao & Zhang, 2020; Perini et al., 2020; Bellosta et al., 2020). Stroke related to COVID-19
coagulopathy is described more thoroughly in the “Reported Neurological Manifestations” of this report.
High D-dimer concentrations (≥ 2 times above normal range) were noted in patients with coagulation
abnormalities, and were associated with poorer outcomes (Lee, Fralick & Sholzberg, 2020; Bellosta et al., 2020;
Sulemane et al., 2020). Other laboratory values associated with COVID thrombosis include mildly prolonged
prothrombin time (~ 1–3 s prolongation above normal range), mild thrombocytopenia (platelet count > 100 ×109/L)

Non-respiratory manifestations of COVID-19 • 11
and, in late disease and decreased fibrinogen levels (< 2 g/L [5.88 µmol/L]) (Lee, Fralick & Sholzberg, 2020),
while in other studies a normal or elevated fibrinogen has been observed (Spiezia et al., 2020.) Therefore a high
index of suspicion for thrombosis assessment, and routine use of venous thromboembolism (VTE) prophylaxis
has been recommended. Alberta Health Services guidance is available for VTE prophylaxis in COVID-19 (AHS
VTE Working Group, 2020). Studies regarding intermediate or high dose prophylaxis are planned (Bikdeli et al,
2020).
Anecdotally, Bellosta et al. (2020) noted that the thrombi extracted from patients in their study were appeared
markedly different than thrombi in non-COVID patients. COVID thrombi have a typical gelatinous appearance and
are striped black and grey (images are available here) (Bellosta et al., 2020). More histological evidence is
needed to confirm the reason for this morphology.
Reported Loss of Smell and Taste
Two publications were included that described the extent of olfactory and gustatory involvement in COVID-19.
Loss of smell and taste as a symptom of COVID-19 has been reported in the media, but limited evidence was
identified in the search. Both included studies were peer-reviewed and included large (>50) case numbers.
A large retrospective cohort of European centres (n=417) found that 86% of patients lost their sense of smell and
89% of patients lost their sense of taste (Lechien et al., 2020). A Spanish case-control study (case n=79, control n
= 40) showed that among COVID-19 patients with new-onset smell/taste disorders, 81% presented with smell
disorders and 90% with taste disorder (Beltrán-Corbellini et al., 2020). Smoking and nasal obstruction increase
the odds ratio of a smell/taste disorder from 4.5 to 21.4 (Beltrán-Corbellini, et al., 2020). It is unclear if specific
populations are affected by loss of smell and taste. The reported mean age in the two studies is very different –
62 years (Beltrán-Corbellini et al., 2020) vs. 36 years (Lechien et al., 2020). This may be an artifact of the fact that
the population in Beltrán-Corbellini (2020) was hospitalized patients, while Lechien (2020) utilized a questionnaire
that was sent to COVID-19 positive patients following testing. No significant difference was shown related to
gender (Beltrán-Corbellini et al., 2020).
Onset of anosmia and ageusia relative to other symptoms varies, with 12%-36% reporting it as the initial
manifestation (Beltrán-Corbellini, et al., 2020; Lechien et al., 2020), while others report loss of smell and taste
after (65%) or at the same time (23%) as other symptoms (Lechien et al., 2020). The underlying mechanism of
COVID-19-related anosmia and ageusia is unknown, but is thought possibly related to virally-mediated
inflammation in the upper aerodigestive tract, possibly a neurological symptom. Changes in sense of smell are
observed as a spectrum – 80% of patients were anosmic, 20% were hyposmic. 13% reported phantosmia, and
32% reported parosmia (Lechien et al. 2020). There is a significant positive association between loss of smell and
taste. In patients without gustatory dysfunction, 44% have no olfactory dysfunction, whereas 37% and 9% of
patients had anosmia or hyposmia (Lechien et al., 2020).
On average, the loss of smell and taste lasted 7.5±3.2 days (Beltrán-Corbellini et al., 2020), but was also seen to
persist past the resolution of other symptoms in the majority (63%) of cases (Lechien et al., 2020). Symptom
recovery was observed within 8 days following disease resolution in 73% of patients (Lechien et al., 2020).
Although it may seem trivial, loss of smell and taste significantly affects the patient’s quality of life. (Lechien et al.,
2020).
Reported Gastrointestinal Manifestations
Fourteen publications related to gastrointestinal (GI) symptoms were identified for inclusion. The body of evidence
for this manifestation is relatively large but is hampered by methodological shortcomings. The American
Gastroenterological Association (AGA) (Sultan et al., 2020) has recently (May 4, 2020) released a large
systematic review and meta-analysis on GI manifestations of COVID-19. In addition to this article, eight small
case reports/series and five larger analysis studies (including >50 patients) were included in this synthesis.
Reports of the prevalence of GI symptoms vary wildly in the literature due to persistent methodological bias in
sample collection. Estimates range from 18.6% (Pan et al., 2020) to 61% (Lin et al., 2020). The analysis by Sultan
et al. (2020) shows that the probable true prevalence of any GI symptom is lower than previously thought at 10%
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of cases. Patients with GI symptoms appear to be middle-aged (around age 50) on average, with no difference in
gender (Pan et al., 2020; Poggiali, Ramos, Bastoni, Vercelli & Magnacavallo, 2020)
The most common GI symptoms associated with COVID-19 are diarrhea, nausea/vomiting, and abdominal pain
(Sultan et al., 2020; Henry, de Oliveira, Santos, Benoit & Lippi, 2020; Lin et al., 2020; Pan et al., 2020; Gahide,
Frandon & Vendrell, 2020; Azwar, Kirana, Kurniawan, Handayani & Setiati, 2020). Some case reports suggested
back pain (Pazgan-Simon, Rorat, Bucyńska, Zińczuk & Simon, 2020; Poggiali et al., 2020; Kim, Thomsen, Sell &
Goldsmith, 2020) and testicular pain (Kim et al., 2020) as associated symptoms.. Anorexia was reported in three
studies (Lin et al., 2020; Poggiali et al., 2020; Redd et al., 2020), although this may be a result of the GI
symptoms rather than the infection itself. GI symptoms are often described as concurrent with respiratory and
systemic symptoms (Pan et al., 2020;; Redd et al., 2020; Wei et al., 2020), and the prevalence of GI symptoms
without respiratory symptoms is unclear (Sultan et al., 2020) but has been noted (Pautrat & Chergui, 2020). In a
large study of 16749 inpatients with COVID-19 in the UK 4% had GI symptoms without other symptoms (Docherty
et al, 2020). Chest imaging following suspicion of SARS-CoV-2 infection confirmed COVID-19 to complement or
in the absence of molecular testing (Yang, Zhao, Yan, Zhang, Wang & Li, 2020; Pautrat & Chergui, 2020; Poggiali
et al., 2020; Pazgan-Simon et al., 2020; Lin et al., 2020; Li, Chu, Luo, Huang, Hao & Fan, 2020; Gahide, Frandon
& Vendrell, 2020; Fu, Qian & Fu, 2020).
Diarrhea and nausea/vomiting have a similar pooled prevalence of 7.7% and 7.8%, respectively, compared to the
pooled prevalence of abdominal pain (3.6%) (Sultan et al., 2020). It was noted in Sultan (2020) that the
preponderance of studies from China skew the evidence downwards – when Chinese studies were removed from
the analysis, the prevalence of diarrhea rises to 18.3% and of nausea/vomiting to 15%. GI symptoms are variably
associated with disease severity – Abdominal pain was significantly associated with increased COVID-19 severity
(OR 3.93 [95% CI 1.64–9.38), while nausea/vomiting were significantly associated with a marginally increased
odds of severe COVID-19 (OR 1.65 [95% CI 1.06–2.57), and diarrhea was not associated with disease severity
(OR 1.24 [95% CI 0.90–1.71) (Henry et al., 2020).
Liver biochemical abnormalities have been noted in cases where GI symptoms are reported, but this is not seen
consistently. Sultan (2020) reports a pooled prevalence of elevated aspartate transaminase (AST) of 15.0% (13.6
to 16.5) and elevated alanine transaminase (ALT) of 15.0% (13.6 to 16.4); Pan (2020), Poggiali (2020), and
Pazgan-Simon (2020) also report elevated liver enzymes associated with GI symptoms. Wei (2020) and Redd
(2020) report no difference in liver enzymes.
Despite the evidence for GI involvement in COVID-19, stool should not be relied upon as sampling site, as only
70% of samples from stool were positive after respiratory testing was negative (Sultan et al., 2020).
For best practices and further information about best practices and clinical implications of COVID-19 in
gastroenterology, it is highly recommended that interested parties read the full report (Sultan et al., 2020)
released by the AGA.
Reported Ophthalmic Manifestations
Seven articles were included that related to ocular/ophthalmic symptoms of COVID-19. Two meta-analyses were
identified, and the rest are case reports or small case series.
The prevalence of ophthalmic symptoms varies widely, from 1% (Loffredo et al., 2020) to 32% (Ulhaq & Soraya,
2020). Notably in these two meta-analyses, all of the included studies were from China – there is very limited data
from Europe or North America. Overall, pooled prevalence was calculated to be 5.5% (Ulhaq & Soraya, 2020).
The primary eye complaint associated with COVID-19 is conjunctivitis (Chen et al., 2020; Khavandi, Tabibsadeh,
Naderan, & Shoar, 2020; Loffredo et al., 2020; Salducci & La Torre, 2020), however, the report that did not
specifically name conjunctivitis referred to similar symptoms such as foreign body sensation, redness, and
discharge with or without vision blurring (Daruich, Martin & Bremond-Gignac, 2020). There was one case report of
keratoconjunctivitis (Cheema et al., 2020). Swelling of the preauricular lymph nodes has also been observed
(Salducci & La Torre, 2020; Cheema et al., 2020; Chen et al., 2020).
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The relationship between systemic/respiratory symptoms and ocular symptoms is unclear. Loffredo (2020) and
Chen (2020) suggest that non-ophthalmic symptoms come first, while case reports from Khavandi (2020),
Cheema (2020), Daruich (2020), and Salducci (2020) suggest that conjunctivitis can be observed prior to the
development of respiratory or systemic symptoms. It is unclear how long ophthalmic symptoms last, with two
reports suggesting at least 10 days (Cheema et al., 2020; Khavandi et al., 2020), while one report suggested a
duration of 3 days (Chen et al., 2020).
Despite evidence of viral conjunctivitis and ophthalmic involvement in COVID-19, tears are not a good sample
collection site. Three studies reported that it was difficult to detect SARS-CoV-2 in tears (Ulhaq & Soraya, 2020;
Cheema et al., 2020; Loffredo et al., 2020), and that a nasopharyngeal swab was preferred for molecular testing.
Reported Myocardial Inflammation and Cardiomyopathy
Myocardial injury in COVID-19 is associated with higher mortality, but it is unclear if cardiac injury is related
directly to viral myocarditis or from indirect complications of COVID-19. Several cases of myocarditis have been
described, and one case was reported with an endomyocardial biopsy revealing a T lymphocytic inflammatory
infiltrate, with RT-PCR negative for SARSCoV-2. This was felt to be suggestive of reverse Takotsubo
cardiomyopathy rather than viral myocarditis.
Other Manifestations
Only one case report was identified that did not involve any of the body systems described above as an initial
presentation of COVID-19 (Prince & Sergel, 2020). A 62-year old male presented to emergency with persistent
hiccups and unintended weight loss, and denied fever, nasal congestion, sore throat, chest pain or shortness of
breath. A chest CT revealed bilateral ground glass opacities consistent with COVID-19, and upon arrival at the
medical unit the man had developed a fever and elevated heart rate.
There is increasing attention on Kawasaki disease (KD), a prolonged febrile illness of children which can cause
cardiac complications, as a possible consequence of COVID-19 in the media (Lord, 2020).A media report
suggested that more than an atypically large number of cases of KD have been noted in Montreal although none
have tested positive for COVID-19 (Szlarski, 2020). 4 children have been hospitalized with KD in New York City,
with similar reports from the UK and Italy. A preprint case report described a single case, identifying also that a
series of 2143 predominantly minimally symptomatic children with suspect or confirmed COVID-19 identified no
cases of Kawasaki disease (Jones et al., 2020). A 6-month old child presented with a rash, conjunctivitis and dry
cracked lips, with note of edematous hands and legs, and prominent tongue papillae as well, thus meeting KD
criteria. She received ASA and IVIG and had a normal echocardiogram and was confirmed COVID-19 positive.
The pathophysiology and epidemiologic link for this association is not clear, but physicians looking after children
should recognize that persistent fever, skin, and oral manifestations should prompt consideration of KD as
therapy may prevent cardiac complications (Veena et al., 2020.)
A severe, variant presentation thought to represent Kawasaki disease shock syndrome has been reported in 8
children in the UK, with clinical features of an antecedent diarrhea syndrome followed by a hyperinflammatory
syndrome with multiorgan involvement (Riphagen et al., 2020). The children tested negative for SARSCoV-2 but
were said to be antibody positive. Six of the children were Afro-Caribbean and 4 had COVID-19 household
exposures. The clinical presentations included unrelenting fever (38–40°C), variable rash, conjunctivitis,
peripheral edema, and generalised extremity pain with significant gastrointestinal symptoms. All progressed to
warm, vasoplegic shock, refractory to volume resuscitation and eventually required vasoactive support. (Riphagen
et al., 2020)

Methods
Literature Search
A literature search was conducted by Lauren Seal from Knowledge Resources Services (KRS) within the
Knowledge Management Department of Alberta Health Services. KRS searched databases for articles published
in 2020 and included: Medline, CINAHL, TRIP Pro, Google Scholar, and LitCovid. Briefly, the search strategy
involved combinations of subject headings and related including:
- SARS-CoV-2 or novel coronavirus or COVID
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-

Atypical presentation or non-respiratory symptoms
Thrombosis (MeSH), Pulmonary Embolism (MeSH), Neurologic Manifestations (MeSH), Gastrointestinal
Diseases (MeSH), Exanthema (MeSH), Frostbite (MeSH), Skin diseases (MeSH), Ophthalmology
(MeSH), Appendicitis (MeSH)

Articles identified by KRS in their search were initially screened by title against the inclusion/exclusion criteria
listed in Table 1 below. 137 articles were identified by KRS with references and abstracts provided for further
review, and 15 articles were identified ad hoc. 69 articles were excluded from the review in accordance with the
inclusion/exclusion criteria stated below. 73 articles were included in the full narrative synthesis.
Table 1. Inclusion and exclusion criteria for results of the literature search
Inclusion Criteria
- Describes non-respiratory presentation of
COVID-19
- Primary literature, any design
- Secondary literature
- Grey literature
- Published in 2020
- English language or can be translated by
Google scholar
- Any jurisdiction

Exclusion Criteria
- Article is not from a credible source
- Article does not have a clear research
question or issue
- Presented data/evidence is not sufficient
to address the research questions
- Non-human study
- Does not describe extrapulmonary
presentation
- Opinion, editorial, commentary without
data

Critical Evaluation of the Evidence
Exclusion criteria for study quality were adapted from the Mixed Methods Appraisal Tool (MMAT) (Hong et al.,
2018). Potential articles were evaluated on three criteria: 1) Peer reviewed or from a reputable source; 2) Clear
research question or issue; 3) Whether the presented data/evidence is appropriate to address the research
question. Preprints and non peer-reviewed literature (such as commentaries and letters from credible journals)
are not excluded out of hand due to the novelty of COVID-19 and the speed with which new evidence is available.
Table 2 below is a narrative summary of the body of evidence included in this review. The categories, format, and
suggested information for inclusion were adapted from the Oxford Centre for Evidence-Based Medicine, the
Cochrane Library, and the AGREE Trust (Urwin, Gavinder & Graziadio, 2020; Viswanathan et al, 2012; Wynants
et al., 2020; Brouwers et al., 2010).
Table 2. Narrative overview of the literature included in this review.
Description
Volume

The vast majority of the evidence for this topic was small case reports, case series, or
observational studies. Out of 73 included studies, only 5 pieces of secondary literature
were identified, and one guideline was identified. Most of the literature was published
as short reports, commentary, or letters to the editor.

Quality

The body of evidence on this topic is low quality. The sample sizes in general are very
small, with some larger case series. There were some larger observational studies that
improved confidence in the reports of non-pulmonary manifestations. The risk of bias
was often high, as participants were often identified after hospitalization making
assessment of initial presenting symptoms less reliable. Studies that utilized surveys
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had a high risk of recall bias and selection bias, especially those that circulated via
electronic means like social media.
The low quality of the primary evidence limits the quality of the secondary evidence.
Since so much of the primary literature draws on emergency department presentation
or hospitalization, the analyses presented in the secondary literature may be showing
higher prevalence or representing more severe cases of the disease.
One study was a high-quality systematic review, with rigorous inclusion/exclusion
criteria and appropriate methodology to limit duplication and assess heterogeneity
(Sultan et al., 2020). However, it is not a peer-reviewed study so must be considered
with caution.
Applicability

The applicability of the evidence is limited, since the majority of COVID-19 reports are
from Europe, China, and the United States and it is unclear if population differences
translate to the Alberta context.

Consistency

Since the evidence is largely uncontrolled observational studies or small case
series/reports, the data varies wildly. The pathophysiology of SARS-CoV-2 is still
unclear and study participants are often identified from specific populations rather than
from random sampling, so the prevalence and association values will continue to be
inconsistent until this bias can be corrected.

Search Strategy
Medline/Pubmed
1 exp Coronavirus/ or exp Coronavirus Infections/ or coronaviru*.mp. or "corona virus*".mp. or ncov*.mp. or ncov*.mp. or "novel cov".mp. or COVID-19.mp. or COVID19.mp. or COVID-2019.mp. or COVID2019.mp. or SARSCOV-2.mp. or SARSCOV-2.mp. or SARSCOV2.mp. or SARSCOV19.mp. or Sars-Cov-19.mp. or SarsCov-19.mp.
or SARSCOV2019.mp. or Sars-Cov-2019.mp. or SarsCov-2019.mp. or "severe acute respiratory syndrome cov
2".mp. or "2019 ncov".mp. or "2019ncov".mp. (21255)
2 exp Thrombosis/ (128422)
3 exp Pulmonary Embolism/ (38505)
4 exp Stroke/ (132297)
5 "macrovascular thrombosis".mp. (17)
6 microthrombrosis.mp. (0)
7 exp Hypoxia/ (66554)
8 "silent hypox*".mp. (2)
9 "happy hypox*".mp. (0)
10 exp Neurologic Manifestations/ (1134944)
11 (neurologic* adj2 present*).mp. (3768)
12 "cerebrovascular accident*".mp. (6860)
13 exp Gastrointestinal Diseases/ (947973)
14 gastrointestinal*.mp. (363614)
15 enteritis.mp. (15643)
16 gastroenteritis.mp. (25390)
17 diarrhea.mp. (100601)
18 exp Exanthema/ (7449)
19 rash.mp. (25991)
20 dermatologic*.mp. (53912)
21 Livedo Reticularis/ (294)

Non-respiratory manifestations of COVID-19 • 16
22 exp Chilblains/ (347)
23 pernio.mp. (231)
24 (atypical adj2 present*).mp. (8970)
25 (atypical adj2 manifest*).mp. (1723)
26 "covid toes".mp. (0)
27 "covid-19 toes".mp. (0)
28 dermatotropic*.mp. (37)
29 "skin errupt*".mp. (1)
30 "skin manifest*".mp. (5592)
31 epidermis.mp. (50417)
32 epidermal.mp. (133627)
33 exp Skin Diseases/ (1008969)
34 (non-respiratory adj2 present*).mp. (5)
35 (non-respiratory adj2 manifest*).mp. (11)
36 (non-respiratory adj2 symptom*).mp. (56)
37 2 or 3 or 4 or 5 or 6 or 7 or 8 or 9 or 10 or 11 or 12 or 13 or 14 or 15 or 16 or 17 or 18 or 19 or 20 or 21 or 22
or 23 or 24 or 25 or 26 or 27 or 28 or 29 or 30 or 31 or 32 or 33 or 34 or 35 or 36 (3714451)
38 1 and 37 (3341)
39 limit 38 to yr="2020" (140)
40 limit 39 to (editorial or "expression of concern" or interview or newspaper article or retracted publication or
"retraction of publication") (5)
41 39 not 40 (135)
CINAHL
S1
(MH "Coronavirus+")
S2
(MH "Coronavirus Infections+")
S3
coronaviru*
S4
"corona virus"
S5
ncov*
S6
n-cov*
S7
COVID-19 OR COVID19 OR COVID-2019 OR COVID2019
S8
SARS-COV-2 OR SARSCOV-2 OR SARSCOV2 OR SARSCOV19 OR SARS-COV-19 OR SARSCOV-19
OR SARSCOV2019 OR SARS-COV-2019 OR SARSCOV-2019
S9
"severe acute respiratory syndrome cov 2" OR "severe acute respiratory syndrome coronavirus*"
S10
"2019 ncov" OR 2019ncov OR Hcov*
S11
S1 OR S2 OR S3 OR S4 OR S5 OR S6 OR S7 OR S8 OR S9 OR S10 4,919
S12
thrombosis
36,596
S13
(MH "Thrombosis+")
38,115
S14
(MH "Pulmonary Embolism")
10,180
S15
(MH "Stroke+") 72,405
S16
macrovascular thrombosis OR microthrombosis 59
S17
(MH "Anoxia+") 7,377
S18
"silent hypoxic" OR "silent hypoxia" OR "happy hypoxic" OR "happy hypoxia"
0
S19
"silent hypoxic" OR "silent hypoxia" OR "happy hypoxic" OR "happy hypoxia"
10
S20
(MH "Neurologic Manifestations+")
384,854
S21
neurologic* N2 present* OR neurologic* N2 symptom* 5,656
S22
"cerebrovascular accident"
60,072
S23
(MH "Gastrointestinal Diseases+")
164,403
S24
gastrointestinal OR enteritis OR gastroenteritis OR diarrhea
88,324
S25
(MH "Exanthema")
3,464
S26
(MH "Frostbite")
497
S27
(MH "Skin Diseases+") 137,868
S28
rash OR pernio OR dermatologic* OR "livedo reticularis" OR chilblains OR "covid toes" OR "covid-19
toes" OR dermatotropic* OR "skin errupt*" OR "skin manifest*" OR epidermis OR epidermal
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33,493
S29
atypical N2 present* OR atypical N2 manifest* OR atypical N2 symptom* OR non-respiratory N2 present*
OR non-respiratory N2 manifest* OR non-respiratory N2 symptom*
3,577
S30
S12 OR S13 OR S14 OR S15 OR S16 OR S17 OR S18 OR S19 OR S20 OR S21 OR S22 OR S23 OR
S24 OR S25 OR S26 OR S27 OR S28 OR S29 858,626
S31
S11 AND S30 207
S32
S11 AND S30 Limiters - Published Date: 20200101-51
TRIP Pro/Google Advanced
(coronavirus OR “corona virus” OR sars-cov-2 OR covid-19) AND (thrombosis OR embolism OR stroke or
hypoxia or “happy hypoxia” OR “silent hypoxia” OR neurologic OR “cerebrovascular accident” OR gastrointestinal
OR enteritis OR gastroenteritis OR diarrhea or rash OR dermatologic OR “livedo reticularis” OR chilblains OR
pernio OR “covid toes” OR “covid-19 toes” OR “atypical symptom” OR “atypical presentation” OR “atypical
manifestation” OR “non-respiratory symptom” OR “non-respiratory presentation” OR “non-respiratory
manifestation”) from:2020
LitCovid/WHO Database
(thrombosis OR embolism OR stroke or hypoxia or “happy hypoxia” OR “silent hypoxia” OR neurologic OR
“cerebrovascular accident” OR gastrointestinal OR enteritis OR gastroenteritis OR diarrhea or rash OR
dermatologic OR “livedo reticularis” OR chilblains OR pernio OR “covid toes” OR “covid-19 toes” OR “atypical
symptom” OR “atypical presentation” OR “atypical manifestation” OR “non-respiratory symptom” OR “nonrespiratory presentation” OR “non-respiratory manifestation”) – 2020 only
Medline/Pubmed
1 exp Coronavirus/ or exp Coronavirus Infections/ or coronaviru*.mp. or "corona virus*".mp. or ncov*.mp. or ncov*.mp. or "novel cov".mp. or COVID-19.mp. or COVID19.mp. or COVID-2019.mp. or COVID2019.mp. or SARSCOV-2.mp. or SARSCOV-2.mp. or SARSCOV2.mp. or SARSCOV19.mp. or Sars-Cov-19.mp. or SarsCov-19.mp.
or SARSCOV2019.mp. or Sars-Cov-2019.mp. or SarsCov-2019.mp. or "severe acute respiratory syndrome cov
2".mp. or "2019 ncov".mp. or "2019ncov".mp. (21435)
2 exp Appendicitis/ (18978)
3 Appendix/ (6785)
4 exp Ophthalmology/ (22414)
5 opthalmolog*.mp. (359)
6 exp Optometry/ (5449)
7 optometr*.mp. (7657)
8 exp Conjunctivitis/ (18974)
9 exp Eye Infections/ (36824)
10 exp Eye/ (347376)
11 exp Eye Diseases/ (560718)
12 ocular.mp. (197575)
13 2 or 3 or 4 or 5 or 6 or 7 or 8 or 9 or 10 or 11 or 12 (830159)
14 1 and 13 (126)
15 limit 14 to yr="2020" (22)
CINAHL
S1
(MH "Coronavirus+")
S2
(MH "Coronavirus Infections+")
S3
coronaviru*
S4
"corona virus"
S5
ncov*
S6
n-cov*
S7
COVID-19 OR COVID19 OR COVID-2019 OR COVID2019
S8
SARS-COV-2 OR SARSCOV-2 OR SARSCOV2 OR SARSCOV19 OR SARSCOV-19 OR SARSCOV-19 OR SARSCOV2019 OR SARS-COV-2019 OR SARSCOV-2019
S9
"severe acute respiratory syndrome cov 2" OR "severe acute respiratory
syndrome coronavirus*"
Database - CINAHL Plus with Full Text Display
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S10
"2019 ncov" OR 2019ncov OR Hcov*
S11
S1 OR S2 OR S3 OR S4 OR S5 OR S6 OR S7 OR S8 OR S9 OR S10
4,951
S12
(MH "Appendicitis") OR (MH "Appendix")
4,089
S13
(MH "Ophthalmology")
5,382
S14
(MH "Optometry")
3,343
S15
(MH "Conjunctivitis+") 2,981
S16
optometr* OR ophtamolog*
4,363
S17
(MH "Eye Diseases+")
92,733
S18
(MH "Diagnosis, Eye+")
21,088
S19
(MH "Eye Infections+")
4,154
S20
(MH "Eye+") 24,792
S21
ocular
18,084
S22
S12 OR S13 OR S14 OR S15 OR S16 OR S17 OR S18 OR S19 OR S20 OR
S21
124,261
S23
S11 AND S22 28
S24
S11 AND S22 Limiters - Published Date: 20200101-20201231 17
TRIP Pro/Google Advanced
(coronavirus OR “corona virus” OR sars-cov-2 OR covid-19) AND (appendicitis OR appendix OR eye OR ocular
OR ophthalmology OR ophthalmic OR optometry OR “eye disease” OR “eye infection” OR conjunctivitis)
from:2020
LitCovid/WHO Database
(appendicitis OR appendix OR eye OR ocular OR ophthalmology OR ophthalmic OR optometry OR “eye disease”
OR “eye infection” OR conjunctivitis)– 2020 only
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