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Anesztézia és post-COVID
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Acute COVID-19 [ ; Post-acute COVID-19 ) |

Subacutelongoing COVID-19 | Chronic/post-COVID-19 |

[ Detection unlikely I PCR positive l PCR negative ]

M -4 - Fatigue
Decline in quality of life
e I n l C I O Muscular weakness

Joint pain

X5 "
‘s / ?‘ \\_ Dyspnea

T\-A, | Cough

Persistent oxygen requirement

Anxety/depression
Sleep disturbances
N PTSD
\ Cognitive disturbances (brain fog)
\ Headaches

Viral load 3%

Palpitations
Chest pain

SARS-CoV-2 |
OXPOSUIe

{«:% |

[Wook-2 | Wook-1 | Weok1 | Week2 | Weoek3 | Week4d | [ woek12 | [ 6months |

Thromboembolism

Chronic kidney disease

>t

Hair loss

the prevaléhce may be as high as 40% in adults and 3.5% in children
Public Health Rev 2022;43:1604501

National Institute of Health (USA) Centers for Disease Control (USA) World Health Organization

Wide range and/or constellation of symptoms Wide range of new, returning, or ongoing Symptoms occurring in an individual with
reflecting lack of recovery “a few weeks” after symptoms after COVID-19 infection, occurring at confirmed or suspected COVID-19, usually three
COVID-19 index infection least four weeks after COVID-19 infection months from the onset of COVID-19 infection and
lasting at least two months, and which cannot be
explained by an alternative diagnosis

Perioper Care Oper Room Manag. 2022
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Post-COVID syndrome (PCS)

“* * Incidencia: 10-35% (korhazi kezelés utan: 85%)
_ * A leggyakoribb tinetek a faradtsag (18-72%); dyspnoe (10-40%); mentalis

> .
SN
-

£ ~ problémak (26%); mellkasi fajdalom (22%); szag- és izvesztés (11%)

. + A post-COVID betegek egyharmadénak vannak alapbetegségei (HT, DM

- -
>

stb.)
* Megjelennek az alapellatasban és a jarobeteg-szakrendeléseken

* Megjelennek a mitétre varok kozott

Archives of Medical Research 52 (2021) 575-581

www.aok.pte.hu



Pécsi adatok

184 patients
screened by General
Practitioners

118 consented for
outpatient follow-up

«| 4 patients excluded -

“|previously vaccinated

3 patients excluded -
> active malignant
disease

3 patients excluded -
»| immunsuppressive
treatment

5 patients excluded -
»| anaemia (2), thyroid
dysfunction (3)

2 patients excluded -
unavailable
antibodies

measurements

\

101 patients were
finally analysed

J Clin Med 2021, 10, 4337.

Total population

(N=101)

4-12 weeks

(N=68)

12 weeks<

(N=33)

Post COVID symptoms (N, %)

C

<

Fatigue ) 69 (68.3) 47 (69.1) 22 (66.7) 0.804
over DT 5 (5) 3(4.4) 2(6.1) 0.720
Reduction in physical capacity > 64 (63.4) 44 (64.7) 20 (60.6) 0.688
Dyspnoe 22 (21.8) 10 (14.7) 12 (36.4) 0.013
Cough 16 (15.8) 15 (22.1) 1(3) 0.014
Chat tight, ess 23 (22.8) 14 (20.6) 9(27.3) 0.452
Chest pain 16 (15.8) 13(19.1) 3(9.1) 0.196
Palpitatior) 50 (49.5) 34 (50) 16 (48.5) 0.886
o 6(5.9) 5(7.4) 1(3) 0.389
Headache 23 (22.8) 12 (17.6) 11(33.3) 0.078
Subjective cognitive impairment 18(17.8) 12 (17.6) 6(18.2) 0.947
Numbness 9(8.9) 7 (10.3) 2(6.1) 0.484
Dizziness 16 (15.8) 13(19.1) 3(9.1) 0.196
Sleep disturbancies 35 (34.7) 22 (32.4) 13 (39.4) 0.486
[~Atteminakpain —— 4(4) 4(5.9) 0(0) 0.161
Nausea 5(5) 2(2.9) 3(9.4) 0.168
Diarrhoea 3(3) 2(2.9) 1(3) 0.980
Joint pain 20 (19.8) 12 (17.6) 8(24.2) 0.435
Muscle pain 19 (18.8) 10(14.7) 9(27.3) 0.130
LDepression~, 12 (11.9) 7 (10.3) 5(15.2) 0.479
aagiety " 14 (14) 5 (7.4) 9(28.1) 0.005
Earache 8(7.9) 5(7.4) 3(9.1) 0.762
Sore throat 10(9.9) 9(13.2) 1(3) 0.107
Loss of taste 16 (15.8) 11 (16.2) 5(15.6) 0.944
Toss of smell ™ 22 (21.8) 16 (23.5) 6(18.2) 0.541
SR rsh— 4(4) 4(5.9) 0(0) 0.155
 Hair loss 18 (17.8) 9(13.2) 9(27.3) 0.084
| anti-SARS-CoV-2 S-Ig (U/mL, median, IQR) 1125 (40-289) 169.5 (58-308) | 70.8 (31-131) |0.037
|anti-5AKS-Cu'v'-2 inC-ig (U/mi,median,|QR) |53.9 (18-105) 54.7 (21-107) |41.8 (9-97) 02002

.pte.hu



Faradtsag: nem sulyos vs. sulyos

Non-Severe fatigue Severe fatigue P-value G Sl R R e e
( N=3 8) ( N=63 ) (e.g. independently being able to eat, walk, use the toilet and manage routine daily hygiene)
H | Age 52.2+13 48.7+11 0.064 i
[_female (N, D) 18 (47.4) 44 (69.8) 0.025* ¥
BMI 28.5+8 27.315 0.468 Are there duties/activities at home or at work which
-~ | Symptom onset to follow-up (day) 71.2+26 69+32 0.641 you'are e iRt T e ool .
g Hospitalization 16 (42.1) 23 (36.5) 0.576 No Yes
o GG 1(0-1) 2(1-2) <0.001 v
~ Lenght of hospitalization (day) 3.2¢4 2.3#3.5 0.370 . Dovousitenirom: .
ymptoms, pain, depression or anxiety?
CTss 9 (6-11) 11 (7-13) 0.217 T T
0> supplementation (N, %) 8(21) 14 (22) 0.890 = Y;
Antiviral medication (N, %) 15 (39.5) 19 (30.2) 0.337 Boveunssdtomdiipereduce
CRP 52.9 (14-81) 29.5 (12-79) 0.630 duties/activities or spread these over time?
hsTroponin-T 10.4 (4-13) 6.6 (5-9) 0.201 x o
NLR 3.2 (2-6) 4.3 (2-6) 0.476 ¥ ¥ y
IL-6 29 (12-36) 28 (20-48) 0.580
D-dimer 738 (573-1009) 740 (412-1159) 0.730 : _
ferritin 552 (354-899) 569 (462-881) 0.695 fimitations 'I'i:vmitatiohs | limitations ;
Total CFQ-11 Score 9.943.7 19.2+3.7 <0.001
Physical Fatigue 7.312.6 14.3+2.6 <0.001
Psychological Fatigue 2.611.9 5+2.6 <0.001
Total CFQ-11 Score 1.5+1.4 7+1.9 <0.001
Number of symptoms (mean, min-max) (|2 (0-3) 7 (5-10) <0.001
Total valiie nn \/AQH 6 (0-14) 18 (15-21) <0.001
-~ ® | anti-SARS-CoV-2 S-Ig (U/mL) 211 (103-473) 72.7 (25-201) <0.001
= ‘| anti-SARS-CoV-2 NC-Ig (U/mL) 91.8 (46-125) 34.5 (10-66) <0.001

limitations

| have no limitations in my everyday life and no
symptoms, pain, depression or anxiety related to 0
the infection.

| have negligible limitations in my everyday life

as | can perform all usual duties/activities,

although I still have persistent symptoms, pain,

depression or anxiety.

| suffer from limitations in my everyday life as |
occasionally need to avoid or reduce usual

duties/activities or need to spread these over

time due to symptoms, pain, depression or
anxiety. | am, however, able to perform all

activities without any assistance.

| suffer from limitations in my everyday life as |

am not able to perform all usual duties/activities

due to symptoms, pain, depression or anxiety. | 3
am, however, able to take care of myself without

any assistance.

| suffer from severe limitations in my everyday

life: 1 am not able to take care of myself and

therefore | am dependent on nursing care 4
and/or assistance from another person due to

symptoms, pain, depression or anxiety.

www.aok.pte.hu
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Article

Serum Level of Anti-Nucleocapsid, but Not Anti-Spike
Antibody, Is Associated with Improvement of Long
COVID Symptoms

Reka Varnai 1, Tihamer Molnar 2*0, Laszlo Zavori 30, Margit Ttkés-Fiizesi 4 Zsolt Illes 3, Andrea Kanizsai ¢
and Peter Csecsei 7

Severe fatigue status at
follow-up

Wran-severe fatigue (bimodal score <4)
WSevere tatigue (bimodal scorezd)
P=0.148 P=0.013

§ § ¥

Anti-SARS-CoV-2 Nucleocapsid Igs (U/mL)

L

NO r|:|=23] YES ||N=u)
Vaccinated
Figure 2. Patients with severe fatigue show decreased level of serum antiSARS-CoV-2 nucleocapsid-Ig
(A + M + G) antibody levels both in unvaccinated (non-severe fatigue, N = 9 vs. severe fatigue,
and N = 14) and vaccinated (non-severe fatigue, N = 41 vs. severe fatigue, and N = 43) individuals
but significance is observed only in the vaccinated group. The case definition of severe fatigue was
established using a combination of a bimodal scoring system and the CFQ-11 scale, resulting in a final
score ranging between 0-11. A score of 4 or more was defined as severe fatigue. Statistical analysis

[ serum NC-ig (UimL) - baselne

300- N=30 N=6 N=20 N=51 E serum NC-ig (UL ) - follow up
P=0.01
A
- P=0.996
g P=0.832 L
P=0.614
S
200~
150 -|_
100=

S0=

| L

1 1 1 I
Group A Group B Group C Group D

Figure 1. Association between the severity of post-COVID fatigue and serum level of anti-SARS-CoV-
nucleocapsid immuneglobulins at baseline and follow-up visits. We used the Chalder-fatigue scale
(CFQ-11) to establish a case definition for severe fatigue by utilizing a bimodal scoring system ranging
between 0-11. A case of severe fatigue was defined as a score of 4 or more. Group A, (N = 30): patients
experienced severe fatigue neither at baseline nor at follow-up (bimodal score < 4 at both visit).
Group B, (N = 6): patients only had severe fatigue at follow-up (bimodal score > 4), and baseline
bimodal score was <4. Group C, (N = 20): patients had severe fatigue (bimodal score > 4) at the
baseline visit but not at follow-up. Group D, (N = 51): at both visits, patients experienced severe
fatigue (bimodal score > 4). Time of baseline visit was at least 30 days after COVID-19 symptom

onset. Next. follow-un visit was 17-24 nost-baseline weeks. Nucleocansid Te A + TeM + Te( level



post-COVID cikk: 6000+ (PubMed)

Journal of Clinical Anesthesia 72 (2021) 110283

ELSEVIER

Contents lists available at ScienceDirect
Journal of Clinical Anesthesia

journal homepage: www.elsevier.com/locate/jclinane

Correspondence

Anesthesia and the “post-COVID syndrome”: Perioperative considerations for patients with prior

SARS-CoV-2 infection

To the Editor:

The COVID-19 pandemic continues to present a major global health
threat. Although most patients infected with SARS-CoV-2 do not develop
fatal or critical illness, even mild cases may have long-term health
co Tes. A recent study in The Lancet by Huang et al't at,

@33 previously-hospitalized COVID-19 patients, 76% expeu—
en least one residual symptom 6 months after _dja

Symptoms ranging from chest tightness and dyspnea to anosomia and
headaches have been described as part of a chronic “post-COVID svn-

()

Check for
updates

but chronic cardiovascular effects of COVID may also be significant [4].
Huang et al found that 4-10% of patients reported chest pain and 9-11%
experienced palpitations after 6 months [1]. These effects may reflect
myocardial fibrosis or inflammation [4]. In another study of 26 patients
who complained of new cardiac symptoms following COVID-19 infec-
tion, 58% demonstrated evidence of myocardial edema and/or
decreased perfusion on cardiac MRI, at a median of 47 days after
symptom-onset [5].
Anesthesiologists must be vigilant of possible cardiac dysfunction in “



Anesztézia szempontok post-COVID betegnél

Symptom or finding

Management considerations and
strategies

Neurologic

11-13%
Cardiovascular

50-58%
Pulmonary

20-29%

Hematologic

Renal: 35%

Functional
status

Peripheral neuropathy

Palpitations

Chest pain

Decreased myocardial
perfusion

Residual small airway
dysfunction
Restrictive lung
disease

Diffusion impairment
Hypercoagulability
Venous and arterial
thromboses

Fatigue
Muscle weakness
Decreased mobility

Judicious use of neuromuscular
blockade (NMB)

Quantitative reversal of NMB
Avoidance of regional anesthesia
Perioperative Neurology consult
Perioperative EKG

Transthoracic Echocardiogram
Cardiology referral/evaluation

Avoidance of general endotracheal
anesthesia

Discussion of possible postoperative
mechanical ventilation with patients,
families and proceduralist team

Pre- and intraoperative
thromboprophylaxis (mechanical and
pharmacologic)

Use of Enhanced Recovery After
Surgery (ERAS) protocols to facilitate
early mobilizafi bulation
eferral to pre-operative exercise an
conditioning programs

www.aok.pte.hu
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CNS: neuroinflammacio, apoptozis és stroke

Initial infection with SARS-CoV-2

’ Cytokine 2> <
Storm -

Blood-Brain Barrier

- / rom
COVID-19 W o

€6

%
Endothelial .. 4
damage Pk, 1%

P s

o

2 Activation of 2
Overprodlfctlon s syE P et Coagulopathies &
of Cytokines activation factors Thrombus Formation
Binding to
ACE2 receptor

Immune system
activation

Neuronal Neuronal
necrosis apoplosis

Direct Viral Invasion of Neurons &

Cerebrovascular Endothelial Cells PEOR—
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Cardiac Involvement (Quantitative Cardiac CMR)

STIR sequence PSIR sequence

A 60-year-old male patient (first row) 2 months after the onset of palpitations. Short-axis STIR sequence (A) showed no evidence of myocardial edema.
However, PSIR image (B) of the same slice showed focal LGE in the LV septal and inferior segments (black arrows). Increased native T1 (1,434 + 43 ms),
ECV (30 £ 2%), and normal T2 values (38 + 2 ms) were shown in the corresponding location of focal LGE on the T1 (C), T2 (D), and ECV maps (E) (black
arrows). A 29-year-old female patient (second row) 1 and a half months after the onset of palpitations. Short-axis STIR (F) and PSIR

sequence (G) showed global myocardial signal hyperintensity but no apparent LGE, global T1, and ECV values were significantly increased on the

T1 (H) and ECV maps (J). T2-mapping sequence (I) showed increased T2 values at inferior septal (41 + 8 ms), anterior (41 £ 6 ms), and inferior lateral
segments (43 £ 5 ms), which matched the location with increased signal intensity on short-axis STIR sequence (F) (white arrows).

right ventricular dilatation, pulmonary hypertension, and left ventricular diastolic dysfunction

www.aok.pte.hu




Tudo: restriktiv és obstruktiv karosodas

Study

Frija-Masson et al.
Huang et al.

Li et al.

Mo et al.

You et al.

Zhao et al.

Overall
Q=12,05, p=0,03, 12=59%

Study
Frija-Masson et al.
Huang et al.
Lietal.

Mo et al.

You et al.

Overall
Q=4,77, p=0,31,12=16%

Restrictive pattern
——
it
0 0,2 04 0,6 0,8
Prevalence
Obstructive pattem
———
—
i
= _im
i

0 0.2

04 0.6 08
Prevalence

Prev (95% CI)

0,26 ( 0,15, 0,39)
0,12 ( 0,05, 0,22)
0,28 ( 0,09, 0,51)
0,09 ( 0,04, 0,15)
0,17 ( 0,02, 0,38)
0,07 ( 0,02, 0,16)

0,15 ( 0,09, 0,22)

Prev (85% Cl)

0,04 ( 0,00, 0,12)
0,11 ( 0,04, 0,20)
0,06 ( 0,00, 0,22)
0,05 ( 0,01, 0,09)
0,17 ( 0,02, 0,38)

0,07 ( 0,04, 0,11)

% Weight
18,0
19,0
10,6
23,1
10,6
18,7

100,0

% Weight
21,1
23.3

8,7
38,2
8,7

100,0
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AKI

@  Asymptomatic Symptomatic or respiratory Multi-organ involvement

L Hostphwse

Viral phase

- - - - - - -

b Mechanism for AKI

Direct viral effects Indirect effects
* Fluid management Organ * Fever or sepsis
* Mechanical crosstalk * Diarrhoea
ventilation

* Nephrotoxins

* Hypovolaemia
* Acute tubular
injury

* Collapsing glomerulopathy
* Endothelial damage

* Coagulopathy

* Complement activation

* Inflammation

i

www.aok.pte.hu
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Thrombosis

a An eccentric thrombus (white arrow) is present in the distal aorta just before
its bifurcation. b An abrupt cut off of the left popliteal artery (blue arrow)

a Coronary angiogram showed complete occlusion of ostial left anterior descending artery
(LAD). Left circumflex artery and ramus intermedius branch are normal. b Restoration of flow in
the LAD after implantation of drug eluting stent. c Intravascular ultrasound (virtual histology)
showed predominantly fibrotic plaque with minimal necrotic core in the ostial LAD

[ e PR e e

Megak_a yocytes and platelet-fibrin thrombi characterize multi-organ
hrombosis at autopsy in COVID-19. Lancet, 2020




Thromboembolic events
and vaccination

VTE after ChAdOx1 and BNT162b2 vaccination:

Virus-vectored ‘lk )
vaccine (44" "'

Dendritic cell
Macrophage .

W

Neg

\ N Y
Spike protein —4 A j A} ’ )
Spike protein-induced T-cell *

PF4 release
AcE2—W

Platelet * Prd\

reledse

RR: 1.10 (95% Cl, 1.02—-1.18 at 8—14 days) and 0.99 (95% Cl, 0.90—

1.08).

After SARS-CoV-2 infection: 13.86 (95% ClI, 12.76—-15.05)

CVST after ChAdOx1 vaccination and COVID-19:

RR: 4.01 (95% Cl, 2.08—7.71 at 8-14 days) and 13.43 (95% Cl, 1.99-

90.59)
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Single-center paper

Bui et al. Perioperative Medicine (2021) 101
https://doi.org/10.1186/513741-020-00172-2 Perioperative Medicine

COMMENTARY Open Access

Preparing previously COVID-19-positive "’
patients for elective surgery: a framework o
for preoperative evaluation

Naomi Bui', Mareli Coetzer?, Katie J. Schenning’ and Avital Y. O'Glasser®”

Abstract

The preoperative evaluation and risk assessment has always been a critical aspect of safe surgical practice, and in the
midst of the SARS-CoV-2 pandemic, it has become even mare crucial to patient safety. Emerging data show that
surgical procedures in patients who test positive for coronavirus disease (COVID) are associated with worse clinical
outcomes and increased postoperative complications and mortality. In addition to personal protective equipment (PPE)
management, isolation protocols, preoperative SARS-CoV-2 screening, and steps to ensure clinician safety, determining
how to deem patients who have recovered from COVID-19 safe to proceed is an added challenge. We present a
preoperative protocol for evaluation of previously COVID-positive patients for elective surgery.

Keywords: Preoperative medicine, COVID-19, Elective surgery, Preoperative protocol www.aok.pte.hu




A framework for preoperative evaluation

Step/test Minor procedures and/or without general Major procedures
anesthesia
Asymptomatic Symptomatic Asymptomatic Symptomatic
Chest XR No—if pulmonary No—if pulmonary Yes Yes
exam and Oz sat exam and O2 sat
normal normal
EKG Yes Yes Yes Yes
Echo No—if cardiac exam No—if cardiac exam, No—if cardiac exam, Determined by H&P
and vitals normal NT-pro-BNP, and NT-pro-BNP, and
vitals normal vitals normal
Metabolic Panel Yes Yes Yes Yes
CBC, with diff Yes Yes Yes Yes
PTT No Consider based on Yes Yes
severity of illness
D-dimer No Yes Yes Yes
Fibrinogen No Consider based on  Yes Yes
severity of illness
NT-pro-BNP No Yes Yes Yes
LDH, ferritin, No Consider based on No Consider based on
prealbumin severity of illness severity of illness

www.aok.pte.hu




Contents lists available at ScienceDirect

Peri(-pcrra_t ive Care
er

Operati ;lg Room

Perioperative Care and Operating Room Management Management

journal homepage: www.elsevier.com/locate/pcorm

L)

. * " - * . Check fol
COVID-19 in the perioperative setting: A review of the literature and the i
clinical landscape
Avital Y. O’Glasser “" , Katie J. Schenning"
* Division of Hospital Medicine, Department of Medicine, Oregon Health & Science University, 3181 SW Sam Jackson Park Road, CHHZ2 8008, Portland, OR 97239,
United States
b Department of Anesthesiology & Perioperative Medicine, Oregon Health & Science University, United States
ARTICLEINFO ABSTRACT
Keywords: The COVID-19 pandemic has dramatically affected societies and healthcare systems around the globe. The
COVID-19 perioperative care continuum has also been under significant strain due to the pandemic—tasked with simul-
SARS-CoV-2

taneously addressing surgical strains and backlogs, infection prevention strategies, and emerging data regarding
significantly higher perioperative risk for COVID-19 patients and survivors. Many uncertainties persist regarding
the perioperative risk, assessment, and management of COVID-19 survivors—and the energy to catch up on

Perioperative medicine
Surgical risk

Anesthesiology
surgical backlogs must be tempered with strategies to continue to mitigate COVID-19 related perioperative risk.

Here, we review the available data for COVID-19-related perioperative risk, discuss areas of persistent uncer-
tainty, and empower the perioperative teams to pursue evidence-based strategies for high quality, patient-
centered, team-based care as we enter the third year of the COVID-19 pandemic.

www.aok.pte.hu



Organ System Affected by COVID-19 Potential Perioperative Complications

Generalized Frailty
Deconditioning
Malnutrition
Sarcopenia
Decreased exercise tolerance
Post-exertional malaise

Neurocognitive Delirium
Neuropsychiatric Postoperative cognitive dysfunction
Sleep abnormalities
Post-intensive care syndrome
Cerebrovascular disease
Autonomic instability or autonomic neuropathy
Other neuropathies

Pulmonary Chronic restrictive lung disease
Chronic hypoxic respiratory failure
Acute respiratory distress
Upper airway injury related to intubation

Cardiac Cardiomyopathy
Myocarditis
Ischemic heart disease
Arrhythmias
Postural orthostatic tachycardia syndrome

Renal Post-infection CKD including dialysis
Acute kidney injury

Hematologic Venous thromboembolism
Thrombocytopenia
Disseminated intravascular coagulation

Endocrine Autoimmune thyroid disease www.aok.pte.hu
New onset diabetes mellitus




OSSZEFOGLALAS ES AJANLASOK

*

Preoperativ szak — COVID-19 sz(irés, minden beteg esetében a COVID-19-hez kapcsolodo
kockazatértékelés (asymp vs symp; minor vs major).

Sebészeti kockazat és a miitét idozitése — A perioperativ morbiditas és mortalitas kockazata
megndbhet COVID-19-ben és post-COVID hét-kilenc hétig. Nem szabad elektiv mitétet végezni
olyan betegeknél, akiknél COVID-19 tunetek jelentkeznek vagy felmeril a COVID-19 fert6zés
gyanuja (vagy tovabbra is fert6z6k). A post-COVID betegek perioperativ kockazatanak
értékelésekor figyelembe kell venni a meglévé tiineteket és a kezdeti betegség sulyossagat.

GlobalSurg-COVIDSurg multicenter cohort: patients may benefit from further delay (Anaesthesia
2021;76:748-58).

Az érzéstelenitési technika — a betegtényez6k és a tervezett m(tét alapjan kell megvalasztani. A
regionalis érzéstelenités nem ellenjavallt, azonban sok COVID-19-beteg alvadasgatlot kap, ami

befolyasolhatja a neuraxialis érzéstelenités vagy a mély periférias idegblokkok id6zitését.

www.aok.pte.hu



Prehabilitation: 21.964 USD megtakaritas

Journal of the American College of

Surgeons
Volume 228, Issue 1, January 2019, Pages 72-80

Original scientific article from the ACS scientific forum 2018

Taking Control of Your Surgery: Impact of
a Prehabilitation Program on Major
Abdominal Surgery

Presented at the American College of Surgeons 104" Annual Clinical Congress, Scientific Forum, Boston,

MA, October 2018.

Ryan Howard MD #, Yue S. Yin BS ?, Lane McCandless BS €, Stewart Wang MD, FACS @
, Michael Englesbe MD, FACS b, David Machado-Aranda MD, FACS? 2 & www.aok.pte.hu
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“Given that the resolution of COVID symptoms is highly
variable depending on illness severity and pre-existing
comorbidities, preoperative testing and the decision to
proceed with surgery in patients with persistent symptoms
should involve a multidisciplinary discussion that includes
anesthesiologists, surgeons, and the relevant internal
medicine specialists.”

www.aok.pte.hu




r?‘

bty

L

Neuropsychiatric
- Brain fog or decreased cognitive function
- Anxiety, PTSD, and depression

- Weakness, neuropathies, and myalgias

- Residual neurologic deficits

- Late- Guillain-Barre Synd

- Chronic pain

Endocrine
- Autoimmune thyroid discase
- New-onsct diabetes mellitus

- latrogenic HPA axis supp
Cardiovascular
- Persistent atypical chest pain, palpitations, tachycardia Pulmonary
- Myocarditis, pericardial effusions, arrhythmias g Dvspnca.‘cough
- Development of POTS -O;Iguing ppl 1 oxygen requi
-Pul y hyp ion, RV dysfi

- Decreased DLCO, restrictive PFTs, fibrosis on CT chest -
- Tracheostomy dependence

- Vocal cord injury, subgl stenosis, or

Renal
- Acute kidney injury
- Dialysis requirement Gastrointestinal
- Diarrhea

- Dysphagia

- Malnutrition

- Cholangiopathies

~ Hematological
- Microthromboses, venous clots, or arterial thrombi

Newropsychiatric

Tuke note of amy preaperative nerve palsies oc neurologic esymmeies
- Continze home thersmes foe anziery andor depression
- Muistin intrmperssive blosd peesesres chae b baclise W emure cencbeal perfision

Exercise cauticn when selecting neuromuscular blocking srategies

Coasider quntitatrve moaitoring of peuramuscular blockade depth and reversal with sugammade
- Utilize sultimodal perioperative snalyesic regimens

Cardiovascular

Consfer peeapesative ECG, TSH bevel. candisc stress test, tih-tsble test. andior TTE
- Utilize mvssive B monikeing in patseats with ssgnificant canline shoormsises
. inctrepes, and matication availshility

Remal
A ol and

= Rede out dialysis bae infections and thromboss

- Misstsen adbcpuste renal perfesion prossures intrsoperativcly

Endocrme
Ot thryroid function stadies in patients displaying sympioms of hypo- or hyperthyroidisas o arrhythmsas
Review recent stesoid therapies

- Comider perioperssrve sires dous slercals for putients s risk for adrenal imsufficiency

Rl out undertying palmonary disease oe beart failire

- Convider prevperative chest CT, PFTy, and TTE

- Coatinse hose broochodilator e conicosterold Sesapies
Lung proective veriation

- Juficiows Phuid adminisraton

Gastroinsestinal
« Continue dies postoperatively as 5000 as tolerated
Coasider akemative rowes of maritios delivery (e.g. gastric or nasoduodesal tubes)

Hematological
- Review patient’s py, dovsyes, and last
Coasider venous of anerial witzasound th ule out thrombosis foc kae placesent
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pre-anesthesia checkup (PAC) when COVID-19 survivors are
posted for elective surgeries

No modification

Fresh PAC

Effort Tolerance

BHT

6 MWT
Chest X-ray
ECG

Coagulation
profile

ABG

HRCT chest
PFT
Troponin |

2D

echocardiography

Asymptomatic

9 (5.8%)

123 (79.9%)
96 (62.3%)

99 (64.3%)
86 (55.8%)
110 (71.4%)
85 (55.2%)
82 (53.2%)

23 (14.9%)
37 (24%)
29 (18.8%)
19 (12.3)
36 (23.4%)

Mild Hypoxia

1 (0.6%)

129 (83.8%)
123 (79.9%)

111 (72.1%)
101 (65.6%)
115 (74.7%)
107 (69.5%)
95 (61.7%)

60 (39%)

83 (53.9%)
71 (46.1%)
24 (15.6%)
68 (44.2%)

Moderate
Hypoxia

1 (0.6%)

133 (86.4%)
124 (80.5%)

114 (74%)

113 (73.4%)
113 (73.4%)
118 (76.6%)
110 (71.4%)

98 (63.6%)
115 (74.7%)
98 (63.6%)
40 (26%)
92 (59.7%)

Severe
Hypoxia

3 (1.9%)

137 (89%)
136 (88.3%)

118 (76.6%)
109 (70.8%)
111 (72.1)

128 (83.1%)
127 (82.5%)

127 (82.5%)
142 (92.2%)
126 (81.8%)
65 (42.2%)

119 (77.3%)

Cardiac
symptoms

3 (1.9%)

140 (90.9%)
134 (87%)

106 (68.8%)
107 (69.5%)
100 (64.9%)
140 (90.9%)
121 (78.6%)

115 (74.7%)
122 (79.2%)
103 (66.9%)
118 (76.6%)
146 (94.8%)

Major
surgeries

3 (1.9%)

140 (90.9%)
135 (87.7%)

110 (71.4%)
110 (71.4%)
115 (74.7%)
133 (86.4%)
131 (85.1%)

113 (73.4%)
119 (77.3%)
117 (76%)
79 (51.3%)
134 (87%)

Geriatric

4 (2.6%)

136 (88.3%)
128 (83.1%)

105 (68.2%)
87 (56.5%)

115 (74.7%)
131 (85.1%)
112 (72.7%)

85 (55.2%)
93 (60.4%)
83 (53.9%)
58 (37.7%)
129 (83.8%)

Pediatric

20 (13%)

133 (86.4%)

124 (80.5%)

80 (51.9%)

34 (22.1%)
38 (24.7%)

10 (6.5%)
27 (17.5%)

Obstetric

4 (2.6%)

137 (89%)

115 (74.7%)
120 (77.9%)

55 (35.7%)

36 (23.4%)
27 (17.5%)
81 (52.6%)



Delay of elective surgery

¢ El-Boghdadly K, et al. SARS-CoV-2 infection, COVID-19 and timing of elective surgery: A multidisciplinary
consensus statement on behalf of the Association of Anaesthetists, the Centre for Peri-operative Care, the
Federation of Surgical Specialty Associations, the Royal College of Anaesthetists and the Royal College of
Surgeons of England. Anaesthesia. 2021;76(7):940-946.

¢ Within the ASA and APSF joint statement, a delay in elective procedures is recommended in asymptomatic,
symptomatic, hospitalized, or admitted to intensive care units for 4, 6, 8-10, or 12 weeks respectively.

¢ Anesthesiologists ASo. American Society of Anesthesiologists and Anesthesia Patient Safety Foundation Joint
Statement on Elective Surgery and Anesthesia for Patients after COVID-19 Infection
https://www.asahq.org/about-asa/newsroom/newsreleases/2020/12/asa-and-apsf-joint-statement-on-
elective-surgery-and-anesthesia-forpatients-after-covid-19-infection. Published 2020. Updated December 8,
2020.
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