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RESUMO

Objectives: To summarize published information on coagulation disorders in patients with SARS-CoV-2 infection, namely its cha-
racteristics, pathophysiology, diagnosis, and response to anticoagulant or antiplatelet therapy, either prophylactic or therapeutic.
Methods: A scoping review was conducted according to both Joanna Briggs Institute Guidelines on Scoping Reviews and Pre-
ferred Reporting Items for Systematic Reviews and Meta-Analyses Scoping Review guidelines (PRISMA-ScR). A search on the
MEDLINE®, SciELO®, and Web of Science® databases was performed between the 1% and 2™ May 2020. The articles selection
was divided into three sequential stages: based on title, on abstract, and full article reading. At each stage, articles were asses-
sed against the inclusion and exclusion criteria and accepted or rejected accordingly. The data were then charted, and the rele-
vant evidence was summarized.

Results: After selection, 106 records were obtained. Of those, 36 corresponded to letters, 28 to original studies, 25 to reviews,
and 14 to case reports; one metanalysis, one commentary, and one consensus paper were also included. Results have shown an
association between COVID-19 and thrombotic complications, although different kinds of events and frequency rates were
found. The triad inflammation, endothelial dysfunction, and coagulopathy seem to underly pathophysiological changes. Labo-
ratory and imaging techniques may be useful for an adequate intervention. Prophylaxis with parenteral anticoagulants, prefe-
rably Low Molecular Weight Heparin (LMWH), in an intermediate dose between the commonly used ones for prophylaxis or
treatment is indicated to hospitalized patients, especially those having a severe illness. It should be kept during a variable pe-
riod after discharge, in an individualized patient-based approach. Therapeutical anticoagulation seems not to differ significan-
tly from other disease settings.

Conclusions: Various uncertainties persist at coagulation disorders’ approach in patients with SARS-CoV-2 infection. The exis-
ting information has its origin mainly in the hospital setting and less robust sources. Thus, well-designed, randomized control-
led clinical trials are needed to sustain clinical decisions at all stages.
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INTRODUCTION
oronaviruses have been identified as human
pathogens since 1960.! On the 31* December
2019, a cluster of pneumonia cases of unk-
nown cause detected in Wuhan, China, was

1. USF Travessa da Satide, ACeS Loures-Odivelas. Sacavém, Portugal.

first reported to the World Health Organization (WHO)?
and led to the discovery of a new coronavirus which was
named severe acute respiratory syndrome coronavirus
2 (SARS-CoV-2), and the disease it causes, coronavirus
disease of 2019 (COVID-19).!> SARS-CoV-2 rapidly
spread across several countries, being declared by
WHO as a public health emergency of international
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TABLE 1. Studies’ eligibility criteria

Inclusion criteria

RT-PCR

Studies including adults with SARS-CoV-2 infection, confirmed by a positive result on SARS-CoV-2 RNA test or positive result on

Studies evaluating the presence or absence of coagulation disorders

Exclusion criteria

Studies including individuals under 18 years of age
Studies including pregnant women

Studies published prior to December 1<, 2019

Studies including participants previously diagnosed with a coagulation disorder

Studies not published in English, Mandarin, Spanish, Italian, French or Portuguese

Notes: SARS-CoV-2 = Severe acute respiratory syndrome coronavirus 2; RNA = Ribonucleic acid; RT-PCR = Reverse transcription — Polymerase chain

reaction.

concern on the 30" January 2020 and as a pandemic on
the 11" March.?

Although around 81% of patients develop mild
symptoms,® clinicians should be aware of the possibi-
lity for rapid deterioration one week after symptom on-
set,>* with development of severe illness, namely acu-
te respiratory distress syndrome (ARDS). Despite this
being the major complication described in COVID-19
cases, others may arise, involving the cardiovascular, re-
nal and neurological systems.* It has been proposed
that the severity of SARS-CoV-2 infection in some cases
may be explained by a state of hypercoagulability with
the development of thrombosis in various organs.'**

Therefore, it is mandatory to be aware of a possible
coagulopathy onset, especially in high-risk patients. On
that account, primary care professionals, as front-line
providers of healthcare in COVID-19 mild cases, have a
privileged position for monitoring the illness’ evolu-
tion, warning signs and prevent negative outcomes.

In this review the aim is to perform a synthesis of the
published scientific information, to characterize coa-
gulation disorders in adult patients with SARS-CoV-2 in-
fection and to determine both their pathophysiology
and the best diagnostic procedures to use. We also in-
tend to analyze the response to anticoagulant or anti-
platelet therapy in adult COVID-19 patients, to conclu-
de on the utility of these agents either in a prophylac-
tic or therapeutic use, both in hospital and ambulato-
ry settings. Since this is an emerging field, with complex
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and heterogeneous evidence, the most adequate kind
of study to be performed seems to be a scoping review.
By using a more expansive inclusion criteria, it allows
to adequately summarize research findings and iden-
tify research gaps in the existing literature.

METHODS
Overview

A systematic search was performed to identify scien-
tific literature on coagulation disorders in adults infec-
ted with SARS-CoV-2. The present scoping review was
conducted according to both Joanna Briggs Institute
Guidelines on Scoping Reviews® and Preferred Reporting
Items for Systematic Reviews and Meta-Analyses Sco-
ping Review guidelines (PRISMA-ScR).¢ The protocol of
this scoping review was previously registered on the
Open Science Framework (OSF) website (osf.io/zm843).

Search strategy and selection criteria

A search on the MEDLINE®, SciELO® and Web of
Science® databases was performed between the 1* and
2r May 2020. Different combinations of the Medical
Subject Headings (MeSH) words, full entries and varia-
tions were essayed but, because of the novelty of the to-
pic, we have chosen not to use MeSH terms (Appendix
1. Search queries according to database). The criteria for
studies’ eligibility shown in Table I were applied.

The search included articles published between the
1stof December 2019 and the 2" of May 2020. The



initial date was established to limit the search to arti-
cles regarding the new coronavirus and to account for
any reports of the infection. Considering that the topic
in this study is very recent and a shortage of robust evi-
dence is expected, no restrictions were applied based
on study design and both peer-reviewed and non-peer-
-reviewed material were included. No exclusion accor-
ding to country or healthcare level was implemented
and no additional review of the selected articles’ refe-
rences was performed.

Selection process

For minimizing the risk of selection bias, the query
was performed systematically in three different data-
bases, strictly applying the mentioned methodology.
No restrictions were applied based on the availability
of abstract or study type. All retrieved articles were com-
bined on Mendeley® software, and duplicated articles
were excluded.

The articles selection was divided into three se-
quential stages: based on title, on abstract, and on full
article reading. At each stage, articles were assessed
against the inclusion and exclusion criteria mentioned
above and accepted or rejected accordingly.

Researchers were differently paired for the selection
of articles by title, abstract, and full article reading. The
method of confrontation and consensus was used and
when consensus could not be reached within each
group, the final decision was taken by the whole re-
search team by a simple majority.

Data extraction and charting

A team of two researchers extracted data indepen-
dently and discrepancies were resolved using the me-
thod of confrontation and consensus, after a whole
team briefing to uniformize criteria. Each article was
characterized, when applicable, according to authors,
publication date, publishing institution, country of ori-
gin, article type, aim/purpose of the selected study, stu-
dy population, sample size, methodology, intervention
type and duration, comparator, outcome measures, key
findings that relate to the scoping review question, stu-
dy limitations, and level of evidence according to SORT
classification (Appendix 2. SORT taxonomy).” Based on
our main objective, the extracted data were organized
into each of the following categories: characterization
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of coagulation disorders, pathophysiology, laboratory
diagnosis, imaging diagnosis, and treatment.

RESULTS

After the literature search, a total of 277 records were
obtained, of which 10 were duplicated. During the se-
lection process, 161 articles were excluded, resulting in
106 for qualitative synthesis. A literature search is shown
in Figure 1.

The included articles were published in 63 different
institutions, the top three ones beingJournal of Throm-
bosis and Haemostasis (n=23), Radiology (n=4), and In-
tensive Care Medicine (n=3). Table 2 shows the top 10
institutions with publications included in this scoping
review.

China (n=31), USA (n=18) and Italy (n=15) were the
three out of 18 countries with most articles published.
As far as the article type is concerned, letters complied
33.97% (n=36) of the sample, in which eight (7.55%)
were preliminary studies. Still, 26.42% (n=28) corres-
ponded to original studies, 23.58% (n=25) to reviews
and 13.21% (n=14) to case reports; metanalysis (n=1),
commentary (n=1) and consensus papers (n=1) were
alsoincluded. In total, 21.70% (n=23) of the articles had
been submitted to the peer-review process. The distri-
bution of classified articles according to the level of evi-
dence is shown in Table 3.

As for the main topics addressed, 55 articles concer-
ned ‘characterization of coagulation disorders’ and 30
articles referred to ‘pathophysiology’. ‘Laboratory diag-
nosis’ was analyzed in 46 articles and ‘imaging diagno-
sis’in 17 articles. Regarding ‘treatment, it was mentioned
in 56 articles, with anticoagulation therapies, antiplate-
let agents, and other therapies being addressed in 42,
five, and nine articles, respectively. Still, no articles about
anticoagulant or antiplatelet prophylactic or therapeu-
tic use in COVID-19 patients in ambulatory setting was
found, which limits one of the aims of our scoping review.

Finally, at the time of the elaboration of the data
chart, no articles were found about diagnostic tools,
nor about therapeutic or prophylactic strategies for coa-
gulation disorders in out-patients followed mostly at a
primary care setting.

Summary of evidence
The relevant evidence found is summarized in
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Articles identified through database
searching
(n=277)

Y

Articles after duplicates removed
(n=267)

Y

Duplicated articles removed
(n=10)

Y

Articles included based on title
(n=156)

Y

Articles excluded based on title
(n=111)

\i

Articles included based on abstract
(n=143)

Y

Articles excluded based on abstract
(n=13)

\i

Articles included in qualitative
synthesis
(n=106)

Y

Full-text excluded based on full-text
reading (n=37):

— Other health-related disorders (n=14)

— Previous diagnosis of coagulation or
drug-induced coagulation disorders
(n=11)

— Disease not confirmed by SARS-CoV-2
RNA or RT-PCR test (n=9)

— Full-text unavailable (n=3)

Figure 1. Overview of the literature search.

“Supplementary Material - SupplementaryTable 1” and
is classified according to provenance.

CONCLUSIONS
Critical appraisal

Viral infections can affect all stages of the coagula-
tion process, mainly by overactivation of the coagula-
tion cascade. This mechanism aims to limit the spread
of the pathogen as part of the host defense system, po-
tentially leading to syndromes such as disseminated
intravascular coagulation (DIC) in severe cases. Accor-
dingly, respiratory tract infections have been reported
to increase the risk of both deep venous thrombosis
and pulmonary embolism (PE).>1°

a. Characterization of coagulation disorders

Particularly for coronavirus infections, it seems that
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dysregulation of the coagulation cascade and the sub-
sequent formation of intra-alveolar or systemic fibrin
clots are prominent findings.!' As a matter of fact, CO-
VID-19 has been associated with thrombotic and he-
matologic complications, as once observed for severe
acute respiratory syndrome coronavirus 1 (SARS-CoV-
-1) and Middle East respiratory syndrome coronavirus
(MERS-CoV) infections.!? For instance, thrombocyto-
penia was identified in 17 over 47 laboratory-confir-
med MERS-CoV cases in Saudi Arabia® and a retros-
pective analysis of 157 SARS-CoV-1 infected patients in
a Hong Kong hospital revealed the presence of throm-
bocytopenia in 55% of the cases.!

There is still no consensual data on the burden of
thromboembolic complications in COVID-19 patients.
Different frequency rates both between studies and in



TABLE 2. Top 10 institutions with publications included

in our scoping review (n=106)
Publishing institution n %
Journal of Thrombosis and Haemostasis 23 | 21.70
Radiology 4 | 377
Intensive Care Medicine 3 2.83
Journal of the American College of Cardiology | 2 1.89
British Journal of Haematology 2 1.89
The Lancet 2 1.89
Thrombosis and Haemostasis 2 1.89
Thrombosis Research 2 1.89
American Journal of Hematology 2 1.89
Circulation 2 1.89
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ther after hospital discharge or in patients treated at
home. Therefore, it was not possible to determine the
global impact of coagulation issues yet and this remains
a focal point for future research.'

b. Pathophysiology

The intricate relationship between the triad consis-
ting of inflammation, coagulation changes, and endo-
thelium dysfunction seems to be the basis for an ex-
planation of the pathophysiological changes under-
lying thrombotic phenomena in COVID-19 patients.

The activation of the inflammatory response by dif-
ferent mechanisms, but mainly mediated by cytokines,
will cause damage and abnormal activation of the coa-
gulation system, pathologically manifested as a gene-
ralized small vessel vasculitis and extensive micro-
thrombosis.!”** Since inflammation is one source of the

problem, it seems important to explore the

TABLE 3. Classification of the articles according to SORT (N=106)

role of anti-inflammatory drugs in the treat-
ment of COVID-19.2-%!
Regarding the coagulation pathways, the

Level of evidence Classified (n) | Articles (%) | jncluded articles showed that viral infections
Level 1 - Good quality patient oriented 3 2.83 seem to be able to cause an imbalance bet-
Level 2 — Limited quality patient oriented 19 17.92 ween procoagulant and anticoagulant me-
Level 3 — Other evidence 84 79.25 chanisms, leading to a state of hypercoagu-

different kinds of thromboembolic events were found.
It has been reported overall venous thromboembolism
(VTE) frequency of approximately 20% and an inci-
dence of stroke of approximately 3%, which are noto-
riously higher comparing to other acute respiratory in-
fections such as pHIN1 influenza, which has an esti-
mated prevalence of thromboembolic events 0f 5.9%.
In the light of these results, it seems that thromboem-
bolic phenomena are especially frequent in patients
with more severe forms of COVID-19, resulting in a fre-
quency variability according to the place of observation
and treatment (general ward versus intensive care unit
(ICU)). Although the real prevalence and incidence of
VTE in the ICU remain unclear, it is in this setting that
higher rates are found, probably because patients ha-
ving thromboembolic phenomena are often admitted
to the ICU.* Thus, caution is needed when making in-
ferences regarding patients’ risk of thromboembolism
in this context. Furthermore, there is no information re-
garding the incidence or prevalence of thrombosis ei-

lability. The increase of thrombin® also
seems to play an important role, by further
enhancing inflammation via proteinase-activated re-
ceptors (PARs). Moreover, increased plasmin levels are
also implicated, by promoting adhesive fibrin forma-
tion and deposition, in addition to massive platelet ac-
tivation and consumption.

According to the obtained data, hypercoagulability
is still favored by a pro-adhesive and pro-coagulant dys-
functional endothelium, due to direct damage* and in-
flammation-mediated injury.’* However, these findings,
inline with more recent studies,* state that there is still
not enough evidence indicating an intrinsic procoagu-
lant effect of SARS-CoV-2.

Overall, although the prevalence of clinical throm-
botic events in COVID-19 patients warrants further stu-
dying, it may be determined by multiple factors, na-
mely infection severity, the patient’s prior condition,
and therapeutic/prophylactic strategies® that will pro-
bably become available soon and may be based on the
pathophysiology, in particular, the three main disease
mechanisms mentioned above.
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Pre-existing conditions

TABLE 4. Factors of poor prognosis in COVID-19 patients

Laboratorial parameters

COVID-19-induced complications

Older age*
Immobilization* FDP
Cardiovascular disease
Diabetes

Disruption of immune system regulation

Increased D-dimer*

Fibrinogen levels

Prolonged PT and aPTT
Thrombocytopenia*

Biomarkers of inflammation
Sepsis markers (e.g., SOFA score)
Elevated troponin and BNP levels

Cardiac injury

Notes: * = Independent risk factors; FDP = Fibrinogen degradation products; PT = Prothrombin time; aPTT = Activated partial thrombo-
plastin time; SOFA = Sequential organ failure assessment; BNP = b-type natriuretic peptide.

c. Laboratory diagnosis

Although it can be potentially dangerous to solely
use laboratory biomarkers to guide clinical decisions re-
garding which patients can be discharged and which
ones need admission,® it seems important to establish
more cost-effective and rapid screening methods for
COVID-19-associated coagulopathy. Clinical manifes-
tations of thrombotic phenomena in COVID-19 pa-
tients may remain unnoticed due to their overall seve-
rity. Hence, monitoring of certain thrombosis-associa-
ted parameters seems mandatory in patients with sud-
den onset of hypoxia, respiratory distress, hemoptysis,
signs of heart strain, or reduced blood pressure.??” The
analyzed data, corroborated by more recent studies,*
state that arising pattern in D-dimer, prothrombin time
(PT), and activated partial thromboplastin time (aPTT)
and a decrease in fibrinogen and platelet count after ad-
mission are signs of DIC evolution and, thus, are de-
terminant for an early clinical approach.

Furthermore, the information found indicates that
all hypercoagulability-related phenomena may be ag-
gravated in the presence of comorbidities, such as dia-
betes® and obesity.?-* Effectively, when trying to pre-
dict the COVID-19 evolution, several factors have been
associated with mortality and poor outcomes (Table 4).

Laboratory parameters shown in Table 4 seem to be
effective prognosis biomarkers, in particular, increased
D-dimer levels and thrombocytopenia, and should in-
tegrate the routine assessment of all hospitalized CO-
VID-19 patients. However, further studies are required,
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mainly to identify adequate cut-off values and to esta-
blish assessment frequency.

The creation of predictive severity scores that gather
all the above parameters would also be of a major uti-
lity. Several authors recommend different scores that
may be relevant for an early suspicion of coagulation di-
sorders, such as the International Society on Throm-
bosis and Haemostasis (ISTH) score for DIC and the
ISTH SIC score for sepsis-induced coagulopathy (SIC).
Yet, although the ISTH score for DIC demonstrated to
be a useful adverse prognostic marker,* the use of the
ISTH SIC score poses some problems. In a study in
Tongji Hospital of Huazhong, from 449 patients with se-
vere COVID-19, only 21.6% met the SIC criteria with
the use of the SIC score.®? Until now, this was the only
study to evaluate this screening tool in COVID-19 pa-
tients.'”#33 In fact, SIC criteria seem to require further
adjustments to correlate better to COVID-19 severity
since the sole determination of D-dimer six times the
upper limit of normal did comprise a higher proportion
of severe cases (161 of 446; 35.9%).3' Furthermore, the-
se scores have not been applied to the outpatient set-
ting or mild cases of SARS-CoV-2 infection yet. There-
fore, inline with a more recent study,* included articles
support that there is no robust evidence on how and
when to use these tools and, above all, on their validi-
ty and security when making clinical decisions, war-
ranting properly conducted prospective studies.

d. Imaging diagnosis

Imaging techniques, including lung and vascular
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TABLE 5. Characterizati

conflict of interest (N=106)

as funders, each of them financing three studies.

frequently mentioned (each one in six articles).

Funding

of included articles according to funding and

Among the 59 funding entities, 42 were institutional organizations, 15 were
pharmaceutical companies or similar (e.g., companies related to diagnostic or
medical devices) and only two were other kind of entities (private foundations, for
example). Both the National Natural Science Foundation of China and the
National Heart, Lung, and Blood Institute (USA) are those more often mentioned

As far as the 138 declared conflicts of interest are concerned, the great majority
of them are related to pharmaceutical companies or similar (127 entities), only

nine and two referring to institutional organizations or to other kind of entities,

respectively. Bayer® and Pfizer® are the pharmaceutical companies most

Quantification of articles

of anticoagulation could theoretical-
ly be beneficial to decrease the risk of
major organ damages. In this sense,
some authors advocate that throm-
boprophylaxis with low molecular
weight heparin (LMWH) during the
earlier phases of SARS-CoV-2 infec-
tion may have a positive effect, not
only in terms of thrombosis preven-
tion but also by decreasing systemic
and pulmonary inflammation and li-
miting viral invasion.* However, the-
re is not enough data to support the
use of a ‘universal’ thromboprophy-
laxis strategy, as the use of anticoagu-
lants seems not to benefit unselected

) COVID-19 patients.*? In fact, in the

None

23 (21.7%)

ambulatory setting, routine thrombo-

Not mentioned, without declared conflict of interest

44 (41.5%)

prophylaxis is not recommended,

Not mentioned, with declared conflict of interest

12 (11.3%)

even for those with acute medical ill-

Funded

27 (25.5%)

ness or respiratory symptoms. Thus,

ultrasound and chest computed tomography (CT), have
been employed to diagnose coagulation phenomena.
The existing studies enrolled a small number of patients
and the role of integrated use of these techniques is still
not clear. It seems important to determine when to per-
form a CT scan in COVID-19 patients to rule out PE. Al-
though evidence advocates its use whenever the patient’s
clinical state suffers deterioration, there is not enough
data to answer this question in other situations. Moreo-
ver, a CT scan may not always be feasible* and raises the
concern about ionizing radiation. Thus, a lung ultra-
sound screening could play an interesting role, given its
several advantages (absence of radiation, lower cost, and
viability for repetition). However, it has also important li-
mitations, namely its lower sensitivity in comparison to
chest CT scan, given that it cannot usually detect deep
lesions in pulmonary parenchyma,® and that it general-
ly requires experienced users. Again, outpatients were
not addressed in studies regarding the use of lung ultra-
sound, which is another significant limitation.

e. Treatment

Given the increased thromboembolic risk of COVID-
-19 patients, analyzed data show that early introduction

further investigation is needed to cla-
rify the real utility of thromboprophy-
laxis on disease outcomes and prognosis in outpatients.

On the other hand, given the higher incidence of VTE
in hospitalized COVID-19 patients, particularly in tho-
se with severe illness, it has been strongly advised that
all inpatients should be considered for thrombopro-
phylaxis with either LMWH, unfractionated heparin
(UFH), or fondaparinux unless there are absolute con-
traindications.??*** Furthermore, anticoagulation ap-
pears to be associated with lower mortality in the sub-
population meeting SIC criteria* or with markedly ele-
vated D-dimer levels.**” From the analyzed data, the-
re were no bleeding complications reported, which
seem to reinforce its safety.

As far as the type of anticoagulant drug is concerned,
parenteral ones seem to be preferred. Moreover, a bet-
ter prognosis is associated with anticoagulation with
heparin, mainly LMWH, in patients having severe CO-
VID-19.%4 Although there are very little data on the use
of direct oral anticoagulants (DOACs), they seem to
have serious disadvantages in this context, due to po-
tential drug-drug interactions with certain COVID-19
therapies.® The lack of reversal agents or specific an-
tidotes in most of the cases, further places these drugs

Rev Port Med Geral Fam 2021;37:421-34
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in a high-risk category and strongly discourages their
use in this setting.

The choice of the parenteral drug and dosage de-
pends on the location and severity of the clot.'” Despi-
te some unconformity in the analyzed data, the use of
LMWH may have further advantages over UFH, due to
lack of routine monitoring, less frequent blood draws,
less heparin-induced thrombocytopenia, and familia-
rity among doctors.”® However, randomized clinical
trials comparing both the efficacy and safety of LMWH
versus UFH are required.

As far as dosage is concerned, there is no consensus
on adequate LMWH prophylactic doses and some au-
thors recommend its use according to the thrombotic
risk of each patient.”? The optimal intensity of anticoa-
gulant thromboprophylaxis requires further study. The-
re are two different perspectives: some authors advo-
cate that, in any hospitalized patient, COVID-19 asso-
ciated coagulopathy should be managed as other di-
sorders with similar characteristics,* while others argue
infavor of a ‘stepped up’ or intermediate-dose regimen.
The latter uses a risk-adapted approach for escalating
the dose of anticoagulation,* probably based on the
fact that some critically ill COVID-19 patients have in-
creased VTE incidence even when using standard VTE
prophylaxis.®*%-7 Interestingly, similar conclusions
were reached in a study where H1N1-associated ARDS
patients who received therapeutic anticoagulation with
UFH or LMWH had 33-fold fewer VTE events than tho-
se treated with prophylactic doses of these drugs.** The-
refore, even though the present data do not support the
prophylactic use of anticoagulant doses used in a the-
rapeutic setting, there is an urgent need for randomi-
zed clinical trials comparing the efficacy and safety of
higher doses of LMWH or UFH to those used prophy-
lactically in COVID-19 patients.

Regarding the duration of thromboprophylaxis, in-
cluding the post-discharge period, there are very little
data available on this research. It has been suggested
that it should be started during the pre-hospital phase,
in case of pre-existing or persistent VTE risk factors. It
is recommended to be administered for the entire du-
ration of the hospital stay and to be maintained for at
least 7-14 days after discharge.**** Nevertheless, its ex-
tended use should be considered in high-risk for VTE
in patients, including those with pneumonia, sepsis, or
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any condition requiring management in an ICU set-
ting, who are at risk of hospital-associated throm-
boembolism.* Thus, as no robust evidence is available
on the subject, an individualized patient-based ap-
proach is recommended, aimed at balancing the
risk/benefit ratio and taking into consideration the un-
derlying VTE risk factors, until proper clinical trials are
performed.

As for therapeutic anticoagulation for COVID-19 pa-
tients, when indicated, the full dose should be given.3"
Same as for non-COVID patients, therapeutic anticoa-
gulation should still be considered if there is high cli-
nical suspicion of VTE?* but imaging is not feasible,* al-
ways taking into account the bleeding risk.?*3” When
used therapeutically, LMWH dosage should be adjus-
ted according to the patient’s renal function, age, and
hemorrhagic risk.**-%!

As indicated by the scarce existing data, antiplatelet
agents have not been used as first-line choices either in
prophylaxis or therapy, but they may play arole in SARS-
-CoV-2 infection. Antiplatelet agents®>*® such as clopi-
dogrel,% associated or not to heparin,® can be useful in
patients with thrombocytosis. Also, dipyridamole, be-
cause of its antiviral and antioxidant properties, seems
to have beneficial effects in patients with COVID-19.%
However, additional research is needed to clarify the
role of antiplatelet agents and the situations in which
they should be used.

Several other agents and therapies have been used
to prevent and treat coagulation disorders in COVID-19
patients, with different results. Regardless, insufficient
evidence is available on the efficacy and safety of the-
se drugs in patients with SARS-CoV-2 infection and,
consequently, they cannot be considered yet.

Limitations

In this scoping review, an extensive, systematic, and
robust search focused on the study objective was ap-
plied. Aiming to minimize the risk of selection bias, a
systematic query comprising three different databases
was performed, researchers were cross paired for the
different steps of article selection, and a method of con-
frontation and consensus was used to solve divergen-
cies.

Given the lack of robust evidence and the novelty of
this scoping topic, a broad selection approach was
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of the need for rapid information transmission,
LIST OF ABBREVIATIONS many journals decided to publish articles with
non-peer-reviewed material. Moreover, no ex-
SARS-CoV-2 | Severe acute respiratory syndrome coronavirus 2 clusion according to healthcare level was ap-
COVID-19 | Coronavirus disease of 2019 plied, regarded the interest in collecting infor-
WHO World Health Organization mation on the effects of COVID-19 not only in
MeSH Medical Subject Headings hospital settings but also in primary care, whe-
LE leval off eviclanee re information is still scarce.
SR Strength of recommendation As far as medical research is COIlCEj‘I‘Iled, chil-
SORT Strength of recommendation taxonomy d.ren and p regflant women.are s.pec1a1 popula-
tions. Due to inherent ethical issues, data on
DIC Disseminated intravascular coagulation these groups of patients is often scarce and less
PE Pulmonary embolism robust. This accounts for the choice made of
SARS-CoV-1 | Severe acute respiratory syndrome coronavirus 1 excluding studies that comprehend these po-
MERS-CoV | Middle East respiratory syndrome coronavirus pulations, for this scoping review was perfor-
VTE Venous thromboembolism med in a precocious moment of the COVID-19
ICU Intensive care unit pandemic. To minimize confounding informa-
ISTH International Society of Thrombosis and Haemostasis tion, Stuqles cc?mp rising patients with previous
— coagulation disorders were also excluded, as
Sic Sepsis induced coagulopathy they would have an increased risk of new
cr Computed tomography thromboembolic events that could not be un-
LMWH Low molecular weight heparin doubtedly attributed to SARS-CoV-2 infection.
UFH Unfractionated heparin Some limitations regarding small population

chosen as far as article languages are concerned. Apart
from publications in English, others in Mandarin, Spa-
nish, Italian, French, and Portuguese were also inclu-
ded, some of which correspond to languages spoken in
the most affected countries at the beginning of the CO-
VID-19 pandemic and the first ones to publish data.
Also, no restrictions were applied regarding the type of
articles included. Letters were included as well, despi-
te their frequent low level of evidence, since some of
them describe preliminary studies that could have cru-
cial information on the topic. Another reason for in-
cluding letters was that, in a moment when all the exis-
ting information may be essential for establishing the
more correct approach to the pandemic, authors
and/or editors may have preferred to publish certain ar-
ticles as letters, to obtain a more rapid publication. Fur-
thermore, despite being aware of the importance of
peer-review to the quality of articles and conclusions
presented, both peer-reviewed and non-peer-reviewed
material were included so that no information would
be missed. Once more, during the pandemic, because

samples, simple comparisons, and brief follow-
-up period, due to the relatively short duration
of the COVID-19 pandemic, were found, which resul-
ted in low levels of evidence for many of the studies
and, consequently, in a limitation for this scoping re-
view.

The present synthesis of the published information
contributes to a better understanding of coagulation
disorders in patients with SARS-CoV-2 infection and of
their characteristics, both in hospital and ambulatory
settings.

Still, various uncertainties persist at all levels of the
coagulation disorders approach in patients with SARS-
-CoV-2 infection. Thus, future research aimed to study
the need for diagnostics, prophylactic, and treatment
of coagulation disorders could promote and anticipa-
te adequate care for those patients.

The existing information has its origin mainly in less
robust sources, namely retrospective cohort studies,
case reports or expert opinion, and in the hospital set-
ting. This limitation is probably related to the novelty
of the topic and the fact that serious cases and compli-
cations are referred to secondary care for observation
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and monitoring. However, considering the holistic ap-
proach and longitudinal follow-up of these patients by
general and family medicine practitioners, it is impor-
tant to encourage primary care physicians to share their
experiences and results in scientific circles. Also, studies
addressing the ambulatory setting would be of the ut-
most importance.

Thus, well-designed, randomized controlled clinical
trials are needed to sustain clinical decisions at all sta-
ges.
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RESUMO

PROBLEMAS DE COAGULAGAO EM ADULTOS COM SINDROMA RESPIRATORIO AGUDO GRAVE DEVIDO A
INFECAO POR CORONAVIRUS 2 (SARS-COV-2): UMA REVISAO ABRANGENTE

Objetivos: Resumir as informagdes publicadas acerca dos problemas de coagulacdo em adultos com SARS-CoV-2, incluindo ca-
racteristicas, fisiopatologia, diagnéstico e resposta ao uso profildtico ou terapéutico de anticoagulantes ou antiagregantes pla-
quetdrios.

Métodos: Realizada uma revisdo abrangente, de acordo com as guidelines Joanna Briggs Institute Guidelines on Scoping Reviews
e Preferred Reporting Items for Systematic Reviews and Meta-Analyses Scoping Review guidelines (PRISMA-ScR). Efetuada pes-
quisa nas bases de dados MEDLINE®, SciELO® e Web of Science® entre 1 e 2 de maio de 2020. A selecdo dos artigos foi dividi-
da em etapas sequenciais considerando: titulo, resumo e artigo integral. Em cada etapa os artigos foram aceites ou rejeitados
tendo em conta os critérios de inclusdo e exclusdo. Foi feito o mapeamento dos dados e a evidéncia relevante foi sumarizada.
Resultados: Apés selegdo obtiveram-se 106 artigos. Destes, 36 correspondiam a cartas, 28 a estudos originais, 25 a revisdes e
14 a relatos de caso; uma meta-andlise, um comentdrio e um consenso também foram incluidos. Os resultados mostraram as-
sociagdo entre COVID-19 e complicagdes trombéticas, embora com diferentes tipos de eventos e taxas de frequéncia. A triade
inflamacao, disfungdo endotelial e coagulopatia parecem estar subjacentes as alteragdes fisiopatolégicas. As técnicas labora-
toriais e de imagem podem ser Uteis para uma interven¢do adequada. A profilaxia com anticoagulantes parentéricos, preferen-
cialmente heparina de baixo peso molecular (HBPM) em dose intermédia, entre as comummente utilizadas para profilaxia ou
tratamento, estd indicada em pacientes hospitalizados, especialmente com doenca grave. Deve ser mantida por um periodo va-
ridvel apos a alta, dependendo do doente. A anticoagulacéo terapéutica parece nao diferir de outras situagdes previamente co-
nhecidas.

Conclusées: Varias incertezas persistem na abordagem dos problemas da coagulacdo em pacientes com infecdo por SARS-CoV-
-2. As informacdes existentes dizem respeito principalmente ao contexto hospitalar e tém origem em fontes pouco robustas.
Assim, sdo necessarios ensaios clinicos aleatorizados e controlados para sustentar as decisdes clinicas em todos os estadios.

Palavras-chave: Virus da SARS; Coagulopatias; Anticoagulantes; Inibidores da agregacdo de plaquetas; Revisdo.
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