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KEYWORDS Abstract Since the beginning of the COVID-19 pandemic, many questions have come up regard-
COVID-19; ing safe anesthesia management of patients with the disease. Regional anesthesia, whether
Regional anesthesia; peripheral nerve or neuraxial, is a safe alternative for managing patients with COVID-19, by
Epidural anesthesia; choosing modalities that mitigate pulmonary function involvement. Adopting regional anesthe-
Spinal anesthesia sia mitigates adverse effects in the post-operative period and provides safety to patients and

teams, as long as there is compliance with individual protection and interpersonal transmission
care measures. Respecting contra-indications and judicial use of safety techniques and norms
are essential. The present manuscript aims to review the evidence available on regional anes-
thesia for patients with COVID-19 and offer practical recommendations for safe and efficient
performance.
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PALAVRAS-CHAVE
COVID-19;

Anestesia regional;
Anestesia peridural;
Raquianestesia

Recomendacdes para realizacao de anestesia loco-regional durante a pandemia de
COVID-19

Resumo Desde o inicio da pandemia de COVID-19, muitas questoes surgiram referentes a
seguranca do manejo anestésico de pacientes acometidos pela doenca. A anestesia regional,
seja esta periférica ou neuroaxial, é alternativa segura no manejo do paciente COVID-19, desde
que o emprego de modalidades que minimizam o comprometimento da funcao pulmonar seja
escolhido. A adocédo desta técnica anestésica minimiza os efeitos adversos no pos-operatorio
e oferece seguranca para o paciente e equipe, desde que sejam respeitados os cuidados com
protecao individual e de contagio interpessoal. Respeito as contraindicacdes e emprego crite-
rioso das técnicas e normas de seguranca sao fundamentais. Este manuscrito tem por objetivo
revisar as evidéncias disponiveis sobre anestesia regional em pacientes com COVID-19 e oferecer
recomendacOes praticas para sua realizacdo segura e eficiente.

© 2020 Publicado por Elsevier Editora Ltda. em nome de Sociedade Brasileira de Anestesiologia.
Este é um artigo Open Access sob uma licenca CC BY-NC-ND (http://creativecommons.org/

licenses/by-nc-nd/4.0/).

Introduction

The COVID-19 pandemic exposes the entire medical team
and, mainly, anesthesiologists, to a major risk of infection.
As we are dealing with a potentially high severity disease,
especially to the population at risk, due to the high risk of
infection and transmission to others during its asymptomatic
period, adoption of preventive measures is required.

Pathophysiological changes and the drugs used for treat-
ment of the disease interact with anesthetics and anesthetic
techniques, leading to unfavorable outcomes.

The American Society of Regional Anesthesia - ASRA," the
European Society of Regional Anesthesia and Pain Medicine
- ESRA? and the European Society of Anesthesiology -
ESA® published guidance on employing regional anesthesia
for patients with COVID-19. The Latin American Society of
Regional Anesthesia — LASRA (chapter Brazil) and the Brazil-
ian Society of Anesthesiology - BSA, carried out a joint
review on the guidance to provide practical recommen-
dations to anesthesiologists on safe patient management
(Fig. 1). It is important to underscore that, in face of the
high incidence of asymptomatic disease carriers, recommen-
dations should also be considered for suspected cases of
disease.

Why regional anesthesia?

General anesthesia requires approaching airways, a sce-
nario with a major risk of the disease infecting the medical
team, mainly anesthesiologists, due to the production of
aerosols.*> Aerosol-generation mitigating techniques, such
as rapid sequence induction,® entail higher risk of injury,
intubation failure and need for desaturation mask-balloon
ventilation. The risk of transmission of acute respiratory
infection to health professionals during tracheal intubation
is 6.6 times higher in the group exposed to the technique.?

General anesthesia does not provide postoperative
analgesia, requiring different analgesics to control pain,
such as opioids, anti-inflammatory and adjuvant (cloni-
dine, dexmedetomidine, ketamine, magnesium sulphate,
lidocaine) drugs. Such medication can interact with the

different therapeutic measures currently used for treating
COVID-19 and produce side effects that add to pathophysi-
ological changes, with potential adverse effects.

Nausea and vomiting (PONV) are frequent after general
anesthesia, enhancing the risk of infection to health pro-
fessionals and of patient discomfort. Medication for PONV
treatment and prophylaxis may present adverse effects on
patients with COVID-19. Regional anesthesia attains analge-
sia over a prolonged period, frequently 24 hours or more,
decreasing consumption of analgesics and potentially redu-
cing the incidence of PONV.

To date, there is no evidence in the literature showing
that regional anesthesia worsens COVID-19 presentation or
that it presents specific adverse events in patients with the
disease. Evidence suggests that regional anesthesia, includ-
ing neuraxial blocks,”'® is safe. There is, however, evidence
suggesting higher incidence of hypotension after neuraxial
blocks,? as we will further discuss in the present article. In
this way, regional anesthesia becomes an interesting alter-
native for patients with COVID-19.'0-2

Pre-anesthesia assessment

Suggestive signs and symptoms of COVID-19, that include
dyspnea, fatigue, fever, dry cough and headache, should
be recorded, because they allow screening for suspected
cases and immediate adoption of protective measures. For
confirmed cases, records should be clear and easy to see.

Patients’ clinical status in regard to the infection
should be recorded on the patient record, as for example,
confirmed case, suspected case (including contact with con-
firmed and suspected cases), and non-suspected COVID-19
case.'? Diagnostic test results should be recorded.

Negative tests, mainly in the initial days of disease, do
not rule out diagnosis of COVID-19. In case of uncertainty,
a patient should be considered as positive until test results
that rule out infection are available.

Pre-anesthesia assessment should include all medications
that a patient diagnosed with COVID-19 is taking, given
they may cause adverse effects. Hydroxychloroquine, for
example, can increase the QT interval, having therefore,


http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/

Regional anesthesia at times of COVID-19

161

Regional anesthesia recommendations for COVID-19: neuraxial anesthesia
and peripheral nerve blocks 12122226

For suspected or confirmed COVID-19 patients, Regional Anesthesia is preferred over General
Anesthesia as an effort to decrease the number of procedures that produce aerosols

USE SAFE PRACTICES

v' Appropriately don PPE before performing the procedure, taking extra time for donning

PPE with the supervision of an observer.

v" Regional Anesthesia is considered a non-aerosol-generating procedure:
o Wearing a respirator mask (N95) is generally not required for performing regional
anesthesia, but may be required if contact with patient lasts a prolonged period.
o Wear a respirator mask (N95) when available, for surgical procedures with high
risk of general anesthesia conversion.
All patients should be wearing a surgical mask to decrease the spread of droplets.
Be sure to protect the ultrasound equipment (US) with a plastic cover.
Keep only the equipment and drugs required for performing regional anesthesia inside

the OR.

CHOOSE THE TECHNIQUE CORRECTLY

brachial plexus block.
catheters.

techniques.
Use US-guided peripheral nerve blocks.

AN AN AN \\\\

Regional anesthesia is not contra-indicated for COVID-19 positive patients.

Prepare required drugs and put them in a dedicated plastic bag.

Use less-impacting respiratory function blocks, such as axillar block or infra-clavicular
Risks and benefits should be assessed before using adjuvants and continuous perineural

Currently, there is no recommendation to adjust the doses of regional anesthesia

The most experienced anesthesiologist should perform regional anesthesia

BE VIGILANT

Regional Anesthesia should be carefully tested before starting surgery to minimize need

to convert to general anesthesia.

Use the lowest oxygen supplement flow required to keep O2 saturation.
Check for/ rule out thrombocytopenia before neuraxial anesthesia.

Be alert and ready for hypotension after neuraxial anesthesia.

Whenever possible, postpone epidural blood patch until recovery from acute infection.
After use, the US device must be disinfected.

Patient post-anesthesia recovery should be performed on the same site where procedure
was performed.
Be ready for possible block failure and local anesthetic systemic toxic reactions.

LASRA LATIN AMERICAN SOCIETY OF REGIONAL ANESTHESIA

SBA SOCIEDADE BRASILEIRA DE ANESTESIOLOGIA

Adapted from the ASRA ESRA Guideline

Figure 1

the potential of causing severe arrythmias and even, car-
diorespiratory arrest, mainly in patients that are on other
medications with the same adverse effect. Therefore, all
medications patients are on should be recorded.

COVID-19 causes acute respiratory failure, with a major
change in the ventilation-perfusion ratio’ and pulmonary
shunt, leading to hemoglobin desaturation and retention of
CO,. Appropriate assessment of respiratory function should
include respiratory rate and hemoglobin saturation count,
and signs and symptoms of respiratory discomfort or failure.

Hypotension and hemodynamic instability can occur in
patients with COVID-19. Acknowledging medication taken
is extremely important, because its addition to some of

Guidance on employing regional anesthesia for patients with COVID-19.

the current treatments can cause heart abnormalities, such
as arrythmias. Cardiocirculatory system assessment should
include blood pressure, heart rate, peripheral perfusion,
and electrocardiogram. Signs of circulatory failure and
shock, such as paleness, change in level of consciousness
and in peripheral perfusion, should be recorded. Chen et al
reported significant hypotension during epidural anesthesia
in pregnant women.’ Hypotension episodes did not progress,
were of moderate intensity (< 30% of reduction in relation to
baseline) and were treated effectively with administration
of vasopressors (phenylephrine), fluid infusion and uterus
displacement to the left. A possible explanation for more
frequent episodes of hypotension in patients with COVID-
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19 is that the SARS-CoV-2 virus binds to the Angiotensin
Il converting-enzyme receptor, impairing its normal per-
formance. The receptor plays a cardio-cerebral-vascular
protective role, regulating blood pressure and presenting
anti-atherosclerotic effect.’

COVID-19 can cause thrombocytopenia.'® Due to its
potential thrombogenic effect, patients diagnosed with
COVID-19 are frequently taking anticoagulants. Analysis
of blood clotting tests whenever possible is essential, in
addition to acknowledging recommendations on use of anti-
coagulants and regional blocks.'”

Liver and kidney failure can occur in more severe cases.
Blood tests are useful for diagnosis and follow-up of organ
dysfunctions.

Neurological symptoms have been described in patients
with COVID-19."® Symptoms can be divided into two cat-
egories: 1) Central Nervous System symptoms (CNS), such
as headache, dizziness, acute cerebrovascular disease and
epilepsy; and 2) Peripheral nervous system symptoms, such
as anosmia, hypogeusia, hypopsia and neuralgia. Therefore,
when faced with the decision on which anesthetic technique
is the most appropriate and safe for confirmed or suspected
patients of COVID-19, judicial investigation of neurologi-
cal symptoms potentially present is mandatory, equally to
what is done for the pulmonary and cardiovascular symptoms
common in these patients' In this way, we can come across
cases in which distinguishing post-dural puncture headache
and headache due to SARS-CoV-2 infection is difficult. It can
also be difficult to distinguish viral neuralgia from neuralgia
caused by mechanical injury after a regional block. Last,
during spinal anesthesia, the SARS-CoV-2 virus can poten-
tially be carried by the needle into the CNS. It is important
to mention that there is no direct evidence of this means
of virus inoculation to present. On the other hand, general
anesthesia compromises the blood-brain barrier,?’ which can
facilitate CNS invasion by the virus. Thus, assessment of risk
and benefit of regional anesthesia for patients with central
or peripheral neurological symptoms should be careful.

Intensive care (ICU) beds may be required for patients
with COVID-19. In a retrospective study of 34 patients with
confirmed disease, Lei et al found a mortality of 20.5%, and
ICU bed required for 44.1% of patients.?’

Operation room preparation

The surgical unit must be prepared to avoid contact and
proximity of patients with suspected or confirmed COVID-
19 with patients without the disease. The patient should be
taken immediately to the OR where assessment, anesthesia,
and recovery will take place, avoiding therefore contami-
nation of other rooms and patient remaining in common
areas.

Supplies and medication to be used should be packaged
individually.

All patients should be transported to the surgical ward
wearing a surgical mask. Additional supplies and medication
can be kept outside ORs and dispensed by an assistant when
required. We recommend restricting the number of individ-
uals in the OR to the minimum possible required.""?%23

Routine monitoring should be followed according to Fed-
eral Council of Medicine 2017 Resolution 2170.

Procedure for regional anesthesia

Neuraxial blocks are contraindicated for patients with
clotting disorders. Regional blocks on deep and non-
compressible sites are also contraindicated. Regional
anesthesia on superficial and compressible sites can be per-
formed, taking into account risk/benefit for patients with
mild to moderate clotting disorders.?*?°

Anesthesia can be performed with routine care for COVID-
19 negative patients who are not at risk. The rationale for
these patients to wear a surgical mask are false negative
tests.

Patients should be kept with a surgical mask whenever
possible, and anesthesiologists should wear surgical masks
throughout contact with patients, along with cap, goggles
and gloves.'®?® Hand washing for at least 20 seconds is
mandatory, but can be replaced by using 70% alcohol.

For patients with confirmed or suspected disease, adop-
tion of personal protection measures is mandatory, that is:
impermeable gown (minimum grammage of 30g.m2), pro-
tection gloves, goggles, N95 facial mask or similar, and cap.?'
Personal Protection Equipment (PPE) should be donned
before entering the OR and doffed in the room toward that
end, preferably in the presence of an observer attentive to
possible contamination.

Despite the recommendation favorable to wearing a sur-
gical mask when in contact with patients with COVID-19 in
short and not aerosol-generating procedures,?’ the possibil-
ity of block failures, need for ventilatory care or conversion
to general anesthesia should be considered. In these cases,
preemptive use of a N95 or similar mask avoids exposure of
the team to any possible urgent scenario.?”® In the event of
scarcity of N95 masks, surgical masks are acceptable.

Sedation should be avoided, or when required should
be minimal and performed carefully to try to avoid venti-
latory depression, hemoglobin desaturation and need for
supplementary oxygen. Deep sedation and using a laryn-
geal mask for oxygen supplementation should be avoided in
these cases. The functional pulmonary reserve of patients
will be low, increasing the risk of adverse events. We rec-
ommend adoption of respiratory function sparing techniques
for patients with COVID-19.

Nasal oxygen catheters can be installed under the surgi-
cal mask, but high gas flows can increase aerosol dispersion
and should be avoided.?’ Hui et al showed that dispersion
distance of exhaled air sideways increases with increase
in oxygen flow (20cm, 22cm, 30cm and 40cm in rela-
tion to the sagittal plane, using oxygen flows of 4L.min"",
6L.min"", 8L.min"" and 10 L.min"" respectively).3* Cough can
also increase dispersion to even longer distances. "' Face
masks for supplementary oxygen administration replace
nasal catheters efficaciously and are preferable. Surgical
masks over face masks reduce aerosol dispersion.

Fresh gas flow administered to the patient should be as
low as possible to maintain oxygen within normal parame-
ters.

Aseptic techniques should be guaranteed, both for
patient and medical team safety.

The SARS-CoV-2 virus has been isolated in the CSF; for
this reason, we recommend avoiding dripping during spinal
anesthesia.*’



Regional anesthesia at times of COVID-19

163

COVID-19 carriers, as already mentioned previously, can
present hemodynamic instability, mainly after neuraxial
blocks, and intense hypotension can occur.'>*? Vasopressors
may be required.

Ultrasound (USG) and neurostimulators during regional
anesthesia should be encouraged to improve the quality of
blocks, reduce likelihood of failure, and minimize the risks
of neurological lesions.*3

Assessment of block installation should be performed to
guarantee the quality of anesthesia and avoid deep sedation
or possible conversion to general anesthesia.

Choosing the appropriate block and performing it in
optimal conditions is essential, preferably by the most expe-
rienced anesthesiologist in regional anesthesia.

Post-anesthesia recovery should preferably occur in the
OR. If not possible, and the patient is sent to the common
post-anesthesia recovery unit along with other patients,
there should be a minimum distance of 2 meters®** among
them. We do not, however, recommend the practice.

To date there are no specific recommendations as to
management of post-puncture headache in patients with
COVID-19. The sphenopalatine lymph node block should
not be performed routinely because it is a procedure that
possibly produces aerosols, increasing therefore the risk
of transmission of SARS-CoV-2 to health professionals. The
epidural blood patch should be considered carefully in face
of the identification of the virus in the CSF. There is the
possibility of a significant introduction of viral load, with
possible neurological complications.*® If required, it should
be postponed to after recovery from infection.

At the end of the procedure, PPEs should be doffed
carefully to avoid contamination of the team.** Previous
knowledge of the regional anesthesia technique, and of
PPE donning and doffing, training team and profession-
als, and complying with protection measures are important
actions in face of COVID-19. A summary of the recommen-
dations previously described are presented in the info graph
that follows, adapted from the American and European
guidance '

Conclusion

Regional anesthesia is an interesting alternative to man-
age patients with COVID-19. Adoption of the appropriate
anesthetic technique minimizes adverse effects in the post-
operative period and offers safety to patients and to the
health team, as long as care described is complied with.

The judicious use of safety techniques and norms is essen-
tial. Knowledge of the specificities of the pathophysiology of
the disease and its symptoms helps to decide which anes-
thetic technique is safer and more appropriate for each
patient.

Conflicts of interest

The authors declare no conflicts of interest.

Acknowledgments

We would like to thank Dr. Clara Lobo and Dr. Anne Snively for
helping us with the approval of the text whithin the ASRA and
ESRA Board (European Society of Anesthesiology).We would
like to thank Dr. Clara Lobo and Dr. Anne Snively for helping
us with the approval of the text.

References

1. Practice recommendations on neuraxial anesthesia and
peripheral nerve blocks during the COVID-19 Pandemic.
Available from: https://www.asra.com/page/2905/practice-
recommendations-on-neuraxial-anesthesia-and-peripheral-
nerve-blocks-dur. [Access 21 April 2020].

2. COVID-19 guidance for regional anesthesia neuraxial anes-
thesia and peripheral nerve blocks. Available from https://
esraeurope.org/wp-content/uploads/2020/04/ESRAASRA-
COVID-19-Guidelines-.pdf. [Access 21 April 2020].

3. Wax RS, Christian MD. Practical recommendations for critical
care and anesthesiology teams caring for novel coron-
avirus (2019-nCoV) patients. Can J Anesth. 2020;67:568-76,
http://dx.doi.org/10.1007/s12630-020-01591-x.

4. World Health Organization. Infection prevention and control
of epidemic-and pandemic-prone acute respiratory diseases in
health care. Geneva: WHO; 2014.

5. Tran K, Cimon K, Severn M, et al. Aerosol generating
procedures and risk of transmission of acute respiratory infec-
tions to healthcare workers: a systematic review. PLoS One.
2012;7:e35797.

6. Orser BA. Recommendations for endotracheal intubation of
COVID-19 patients. Anesth Analg. 2020;130:1109-10.

7. Zhong Q, Lui YY, Zou YF, et al. Spinal anaesthesia for
patients with coronavirus disease 2019 and possible trans-
mission rates in anaesthetists: retrospective, single center,
observational cohort study. Brit J Anaesthesia. 2020;124:670-5,
http://dx.doi.org/10.1016/j.bja.2020.03.007.

8. Yue L, Han L, Li Q, et al. Anaesthesia and infection
control in cesarean section of pregnant women with coron-
avirus disease 2019 (COVID-19). medRxiv. 2020;03:20040394,
http://dx.doi.org/10.1101/2020.03.23.20040394.

9. Chen R, Zhang Y, Huang L, et al. Safety and efficacy of different
anesthetic regimens for parturients with covid-19 undergoing
cesarean delivery: a case series of 17 patients. Can J Anaesth.
202052020, http://dx.doi.org/10.1007/s12630-020-01630-7.

10. Warren J, Sundaram K, Anis H, et al. Spinal anesthesia is
associated with decreased complications after total knee and
hip arthroplasty. J Am Acad Orthop Surg. 2020;28:€213-21,
http://dx.doi.org/10.5435/JAAQS-D-19-00156.

11. von Ungern-Sternberg BS, Boda K, Chambers NA, et al. Risk
assessment for respiratory complications in paediatric anaes-
thesia: a prospective cohort study. Lancet. 2010;376:773-83,
http://dx.doi.org/10.1016/5S0140-6736(10)61193-2.

12. Lie SA, Wong SW, Wong LT, et al. Practical considerations for
performing regional anesthesia: lessons learned from COVID-19
pandemic. Can J Anaesth. 2020;67(7):885-92.

13. Wong J, Goh QY, Tan Z, et al. Preparing for a covid-19 pan-
demic: a review of operating room outbreak response measures
in a large tertiary hospital in Singapore. Can J Anaesth.
2020;67(6):732-45.

14. Thomas-Riddel D, Winning J, Dickmann P, et al.
Coronavirus disease 2019 (COVID-19): update for anes-
thesiologists and intensivists March 2020. Anaesthesist
https://doi.org/10.1007/s00101-020-00760-3.


https://www.asra.com/page/2905/practice-recommendations-on-neuraxial-anesthesia-and-peripheral-nerve-blocks-dur
https://www.asra.com/page/2905/practice-recommendations-on-neuraxial-anesthesia-and-peripheral-nerve-blocks-dur
https://www.asra.com/page/2905/practice-recommendations-on-neuraxial-anesthesia-and-peripheral-nerve-blocks-dur
https://esraeurope.org/wp-content/uploads/2020/04/ESRAASRA-COVID-19-Guidelines-.pdf
https://esraeurope.org/wp-content/uploads/2020/04/ESRAASRA-COVID-19-Guidelines-.pdf
https://esraeurope.org/wp-content/uploads/2020/04/ESRAASRA-COVID-19-Guidelines-.pdf
dx.doi.org/10.1007/s12630-020-01591-x
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0010
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0010
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0010
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0010
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0010
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0010
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0010
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0010
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0010
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0010
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0010
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0010
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0010
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0010
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0010
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0010
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0010
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0010
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0010
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0010
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0015
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0015
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0015
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0015
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0015
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0015
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0015
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0015
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0015
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0015
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0015
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0015
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0015
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0015
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0015
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0015
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0015
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0015
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0015
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0015
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0015
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0015
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0015
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0015
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0015
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0015
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0015
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0015
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0015
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0015
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0015
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0020
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0020
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0020
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0020
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0020
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0020
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0020
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0020
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0020
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0020
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0020
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0020
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0020
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0020
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0020
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0020
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0020
dx.doi.org/10.1016/j.bja.2020.03.007
dx.doi.org/10.1101/2020.03.23.20040394
dx.doi.org/10.1007/s12630-020-01630-7
dx.doi.org/10.5435/JAAOS-D-19-00156
dx.doi.org/10.1016/S0140-6736(10)61193-2
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0050
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0050
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0050
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0050
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0050
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0050
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0050
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0050
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0050
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0050
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0050
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0050
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0050
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0050
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0050
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0050
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0050
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0050
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0050
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0050
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0050
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0050
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0050
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0050
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0050
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0050
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0050
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0050
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0050
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0050
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0050
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0050
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0050
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0055
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0055
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0055
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0055
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0055
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0055
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0055
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0055
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0055
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0055
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0055
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0055
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0055
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0055
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0055
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0055
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0055
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0055
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0055
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0055
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0055
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0055
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0055
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0055
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0055
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0055
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0055
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0055
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0055
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0055
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0055
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0055
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0055
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0055
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0055
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0055
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0055
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0055
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0055
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0055
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0055
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0055
https://doi.org/10.1007/s00101-020-00760-3

164

R.M. Lima et al.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Miller AJ, Arnold AC. The renin-angiotensin system in cardio-
vascular autonomic control: recent developments and clinical
implications. Clin Auton Res. 2019;29:231-43.

Lippi G, Plebani M, Henry BM. Thrombocytopenia is asso-
ciated with severe coronavirus disease 2019 (covid-19)
infections: a meta-analysis. Clin Chim Acta. 2020;13:145-8,
http://dx.doi.org/10.1016/j.cca.2020.03.022.

Narouze S, Benzon HT, Provenzano D, et al. Interventional
spine and pain procedures in patients on antiplatelet and anti-
coagulant medications (Second Edition): guidelines from the
American Society of Regional Anesthesia and Pain Medicine,
the European Society of Regional Anaesthesia and Pain Ther-
apy, the American Academy of Pain Medicine, the International
Neuromodulation Society, the North American Neuromodulation
Society, and the World Institute of Pain. Reg Anesth Pain Med.
2018;43:225-62.

Mao L, Jin H, Wang M, et al. Neurologic manifesta-
tions of hospitalized patients with coronavirus disease 2019
in Wuhan, China. JAMA Neurol. 2020, http://dx.doi.org/
10.1001/jamaneurol.2020.1127 (online ahead oh print).

Sun X, Liu Y, Mei W. Safety considerations for neuraxial anaes-
thesia in parturients with COVID-19. Br J Anaesth. 2020,
http://dx.doi.org/10.1016/J.BJA.2020.05.005 (online ahead of
print).

Yang S, Gu C, Mandeville ET, et al. Anesthesia and surgery
impair blood-brain barrier and cognitive function in mice. Front
Immunol. 2017;8:902.

Lei S, Jiang F, Su W, et al. Clinical characteristics and
outcomes of patients undergoing surgeries during the incu-
bation period of COVID-19 infection. EClinMed. 2020:100331,
http://dx.doi.org/10.1016/j.eclinm.2020.100331.

Uppal V, Sondekoppam RV, Lobo CA, et al. Practice recommen-
dations on neuraxial anesthesia and peripheral nerve blocks
during the COVID-19 pandemic. ASRA/ESRA COVID-19 Guidance
for Regional Anesthesia. [31/03/2020].

Ferioli M, Cisternino C, Leo V, et al. Protecting health-
care workers from SARS-CoV-2 infection: practical indica-
tions. Eur Respir Rev. 2020;29:200068, http://dx.doi.org/
10.1183/16000617.0068-2020.

Horlocker Tt, Vandermeuelen E, Kopp SI, et al. Regional
anesthesia in the patient receiving antithrombotic or throm-
bolytic therapy American Society of Regional Anesthesia and
Pain Medicine Evidence-Based Guidelines (Fourth Edition). Reg
Anesth Pain Med. 2018;43:263-309.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Gogarten W, Vandermeulen E, Aken HV, et al. Regional anaes-
thesia and antithrombotic agents: recommendations of the
European Society of Anaesthesiology. Eur J Anaesthesiol.
2010;27:999-1015.

Anvisa, Procedimento operacional padronizado - Equipa-
mento de protecao individual e seguranca no trabalho para
profissionais de salde da APS no atendimento as pessoas
com suspeita ou infeccdo pelo novo coronavirus(COVID-19)
https://portalarquivos.saude.gov.br/images/pdf/2020/marco/
30/20200330-POP-EPI-ver002-Final.pdf. [Access April 2020].
World Health Organization. Rational use of personal
protective equipment for coronavirus disease 2019 (covid-
19); 2020. Feb 27. Available at: https://apps.who.int/
iris/bitstream/handle/10665/331215/WHO-2019-nCov-IPCPPE_
use-2020.1-eng.pdf. [Access 10 April 2020].

Boelig RC, Manuck T, Oliver EA, et al. Labor and delivery
guidance for COVID-19. Am J Obstet Gynecol MFM. 2020;2(2),
100110.

Simonds AK, Hanak A, Chatwin M, et al. Evaluation of droplet
dispersion during non-invasive ventilation, oxygen therapy, neb-
uliser treatment and chest physiotherapy in clinical practice:
implications for management of pandemic influenza and other
airborne infections. Health Technol Assess. 2010;14:131-72.
Hui DS, Hall SD, Tang JW, et al. Exhaled air dispersion during oxy-
gen delivery via simple oxygen mask. Chest. 2007;132:540-6.
Filatov A, Sharma P, Hindi F, et al. Neurological complications
of coronavirus disease (Covid- 19): encephalopathy. Cureus.
2020;12:e7352, http://dx.doi.org/10.7759/cureus.7352.
Uppal V, McKeen DM. Strategies for prevention of spinal-
associated hypotension during cesarean delivery: are
we paying attention? Can J Anaesth. 2017;64:991-6,
http://dx.doi.org/10.1007/s12630-017-0930-0.

Neal JM, Bernards CM, Hadzic A, et al. ASRA practice advi-
sory on neurologic complications in regional anesthesia and pain
medicine. Reg Anesth Pain Med. 2008;33:404-15.

Updated advice regarding PPE to be worn when managing preg-
nant women with known or suspected COVID-19.11/04/2020.
Webb CA, Weyker PD, Zhang L, et al. Unintentional dural punc-
ture with a Tuohy needle increases risk of chronic headache.
Anesth Analg. 2012;115:124-32.

Zamora JE, Murdoch J, Simchison B, Day AG. Contamina-
tion: a comparison of 2 personal protective systems. CMAJ.
2006;175:249-54.


http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0060
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0060
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0060
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0060
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0060
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0060
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0060
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0060
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0060
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0060
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0060
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0060
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0060
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0060
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0060
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0060
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0060
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0060
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0060
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0060
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0060
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0060
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0060
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0060
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0060
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0060
dx.doi.org/10.1016/j.cca.2020.03.022
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0070
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0070
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0070
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0070
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0070
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0070
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0070
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0070
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0070
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0070
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0070
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0070
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0070
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0070
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0070
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0070
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0070
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0070
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0070
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0070
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0070
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0070
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0070
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0070
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0070
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0070
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0070
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0070
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0070
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0070
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0070
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0070
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0070
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0070
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0070
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0070
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0070
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0070
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0070
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0070
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0070
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0070
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0070
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0070
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0070
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0070
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0070
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0070
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0070
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0070
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0070
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0070
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0070
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0070
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0070
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0070
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0070
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0070
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0070
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0070
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0070
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0070
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0070
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0070
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0070
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0070
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0070
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0070
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0070
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0070
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0070
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0070
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0070
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0070
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0070
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0070
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0070
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0070
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0070
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0070
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0070
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0070
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0070
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0070
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0070
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0070
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0070
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0070
dx.doi.org/10.1001/jamaneurol.2020.1127
dx.doi.org/10.1001/jamaneurol.2020.1127
dx.doi.org/10.1016/J.BJA.2020.05.005
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0085
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0085
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0085
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0085
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0085
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0085
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0085
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0085
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0085
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0085
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0085
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0085
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0085
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0085
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0085
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0085
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0085
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0085
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0085
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0085
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0085
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0085
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0085
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0085
dx.doi.org/10.1016/j.eclinm.2020.100331
dx.doi.org/10.1183/16000617.0068-2020
dx.doi.org/10.1183/16000617.0068-2020
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0100
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0100
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0100
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0100
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0100
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0100
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0100
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0100
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0100
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0100
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0100
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0100
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0100
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0100
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0100
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0100
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0100
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0100
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0100
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0100
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0100
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0100
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0100
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0100
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0100
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0100
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0100
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0100
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0100
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0100
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0100
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0100
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0100
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0100
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0100
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0100
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0100
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0100
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0100
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0100
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0100
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0100
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0100
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0100
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0100
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0100
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0100
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0105
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0105
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0105
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0105
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0105
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0105
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0105
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0105
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0105
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0105
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0105
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0105
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0105
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0105
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0105
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0105
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0105
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0105
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0105
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0105
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0105
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0105
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0105
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0105
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0105
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0105
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0105
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0105
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0105
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0105
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0105
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0105
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0105
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0105
https://portalarquivos.saude.gov.br/images/pdf/2020/marco/30/20200330-POP-EPI-ver002-Final.pdf
https://portalarquivos.saude.gov.br/images/pdf/2020/marco/30/20200330-POP-EPI-ver002-Final.pdf
https://apps.who.int/iris/bitstream/handle/10665/331215/WHO-2019-nCov-IPCPPE_use-2020.1-eng.pdf
https://apps.who.int/iris/bitstream/handle/10665/331215/WHO-2019-nCov-IPCPPE_use-2020.1-eng.pdf
https://apps.who.int/iris/bitstream/handle/10665/331215/WHO-2019-nCov-IPCPPE_use-2020.1-eng.pdf
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0115
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0115
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0115
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0115
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0115
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0115
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0115
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0115
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0115
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0115
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0115
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0115
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0115
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0115
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0115
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0115
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0115
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0115
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0115
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0115
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0115
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0115
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0115
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0120
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0120
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0120
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0120
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0120
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0120
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0120
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0120
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0120
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0120
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0120
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0120
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0120
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0120
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0120
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0120
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0120
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0120
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0120
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0120
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0120
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0120
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0120
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0120
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0120
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0120
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0120
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0120
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0120
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0120
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0120
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0120
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0120
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0120
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0120
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0120
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0120
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0120
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0120
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0120
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0120
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0120
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0120
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0120
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0120
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0120
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0125
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0125
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0125
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0125
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0125
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0125
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0125
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0125
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0125
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0125
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0125
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0125
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0125
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0125
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0125
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0125
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0125
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0125
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0125
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0125
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0125
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0125
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0125
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0125
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0125
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0125
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0125
dx.doi.org/10.7759/cureus.7352
dx.doi.org/10.1007/s12630-017-0930-0
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0140
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0140
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0140
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0140
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0140
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0140
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0140
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0140
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0140
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0140
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0140
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0140
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0140
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0140
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0140
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0140
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0140
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0140
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0140
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0140
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0140
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0140
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0140
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0140
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0140
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0140
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0140
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0140
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0140
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0140
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0140
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0140
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0145
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0145
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0145
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0145
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0145
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0145
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0145
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0145
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0145
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0145
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0145
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0145
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0145
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0145
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0145
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0145
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0145
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0145
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0145
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0145
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0145
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0145
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0145
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0145
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0145
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0145
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0145
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0145
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0145
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0145
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0145
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0150
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0150
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0150
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0150
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0150
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0150
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0150
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0150
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0150
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0150
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0150
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0150
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0150
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0150
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0150
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0150
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0150
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0150
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0150
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0150
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0150
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0150
http://refhub.elsevier.com/S0104-0014(20)30089-0/sbref0150

	Recommendations for local-regional anesthesia during the COVID-19 pandemic
	Introduction
	Why regional anesthesia?
	Pre-anesthesia assessment
	Operation room preparation
	Procedure for regional anesthesia

	Conclusion
	Conflicts of interest
	Acknowledgments
	References


