Donderdag 20 oktober 2022

Update flash ‘Long COVID’
Prof. Em. Dr. Guido Van Ham
Prof. Dr. Thérese Lapperre
Dr Stefan Teughels

Gebruik Google Chrome
communiceer via CHAT

WELKOM

Guide to
Long

CQYM i




Guide to 4.2

5/6/2023

The LONG COVID CONUNDRUM

1) Definitions and classification
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Definition for long-COVID or post-COVID

Post-COVID-19 conditions

Adults with a history of probable or confirmed SARS-CoV-2 infection
>3 months from the onset of COVID-19, >2 months duration

It cannot be explained by an alternative diagnosis

Clustering of symptoms (fatigue, shortness of breath, and others)
Impact on everyday functioning

Symptoms may be new or persistent after recovery, fluctuate

or relapse.

WHO [7]

5/6/2023
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Timeline for acute and post-acute COVID-19

| Acute COVID-19 | Post-acute COVID-19 |

| Subacute/ongoing COVID-19 |  Chronicipost-COVID-19 |
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Fig. 1| Timeline of post-acute COVID-19. Acute COVID-19 usually lasts until 4 weeks from the onset of symptoms, beyond which replication-competent
SARS-CoV-2 has not been isolated. Post-acute COVID-19 is defined as persistent symptoms and/or delayed or long-term complications beyond 4 weeks
from the onset of symptoms. The common symptoms observed in post-acute COVID-19 are summarized.
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Multi-system clinical presentation and pathophysiological mechanisms of Long COVID

ot
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Cardiovascular Pulmonary
- Chest pain - Persistent dyspnea
- Palpitation - Chronic cough
- Shortness of - Pulmonary fibrosis
breath - Impaired pulmonary
function

Musculoskeletal Hematologic,

- Muscle wasting Vascular

- Weakness - Persistent or

- Deconditioning recurrent
thrombosis

7

s

Neuropsychiatric ther sequelae

- Neurocognitive - Chronic kidney
deficits disease

- Mood changes - Persistent liver

- Sensory & Motor dysfunction
deficits Hyperglycemia

L

‘s D

\: Chronic fatigue J

SARS-CoV-2

-Pulmonary function deficit
-Persistent lung pathology
-Thromboembolic

-Endothelial

cell dysfunction
-Vasculitic changes
-Hypercoagulability
-Microangiopathy
-Thromboembolism
-Myocarditis

-Bowel diffuse damage

-Acute kidney injury -Enterocytes

5/6/2023

Valentina Ruggiero Pharmaceutics 2022 vol 14 p 1135

-Renal failure
-Decreased glomerular
filtration rate

desquamation, edema,
-Small bowel dilation,
-Lymphocytes infiltration
-Mesenteric nodes
haemorrhage and
necrosis.

-Memory loss
-Attention deficit

-Slow processing speed
-Cognitive impairments

@00
OLX EJ

-Elevated convalescent
D-dimer

-Persistently increased
cytokines and white
blood cells

-Decreased lymphocytes
and platelet counts

-Hyperglycaemia without
diabetes

-New-onset diabetes
Ketoacidosis

ZhipengYan Biomedicines Aug 2021




Table 1. Overall and time-specific incidence of long COVID symptoms

Symptom Meta-analysis?, %
(95% CI)
Systemic
Fever 11(0.2 -4.7)
——) Fatigue 31.0 (23.9 - 39.0)
Dizziness 4.5(2.5-7.9)
Cardiopulmonary
Cough 8.2 (4.9 - 13.4)
Sputum 5.5(3.2-9.2)
Sore throat 4.7 (2.4 - 8.9)
m—— Dyspnea 25.1 (17.9 - 34.0)
Chest pain/chest discomfort 6.4 (3.2 -12.4)
Palpitation 9.7 (6.0 - 15.3)
Gastrointestinal
Anorexia 17.5 (4.1 - 51.0)

Nausea/vomiting

Abdominal discomfort
Neurological

Headache

Seizures/cramps

Taste disturbance

Smell disturbance

Tingling /paresthesia
Neurocognitive

—)CoNcentration impairment

Memory impairment

Other cognitive impairment
Psychological

Depression

Anxiety

Sleep disorder (insomnia)

Post-traumatic stress disorder
Musculoskeletal

Muscle pain/myalgia

Joint pain/arthralgia
Other

Hair loss

Skin rash

6.7 (1.6 - 23.6)
18.0 (11.5 - 26.)

4.9 (2.3-10.1)
1.3 (0.5 - 2.9)
13.5 (9.0 - 19.9)
15.2 (10.8 - 21.0)
9.1(2.2 - 30.9)

26.0 (21.0 - 31.7)
17.9 (5.3 - 46.3)
17.8 (0.1- 98.2)

8.1(4.1-151)
18.7 (9.0 - 35.3)
18.2 (9.6 - 31.8)

9.1 (3.7 - 21.0)

1.3 (6.2 -19.8)
9.4 (5.7-15.0)

14.3 (5.3 - 33.2)
2.8 (1.0 - 8.9)

2Meta-analysis was conducted on a total of 10,951 patients with confi

countries, 12 weeks or more from the onset of symptoms.
COVIDE;wgnagitug disease; Cl, 95% confidence interval.

Clinical evaluation of Long COVID

Most common symptoms of lorGOVID

U 25 %: Fatigue-dyspnea- concentration impairment

To be excluded as diseases that may develop after COVID, but are NOT long COVID

Memory—-anxiety—sleep disorder
Anorexia—abdominal discomfort
Taste and smell disturbance
Hair loss

Muscle weakness and joint pain

Table 2. Diseases that may develop after COVID-19

Classification

Systemic diseases

Circulatory system

Respiratory system
Gastrointestinal system

Endocrine system

Neurological system
Musculoskeletal system

Other

Myocarditis, pericarditis, microvascular angina, cardiac arrhythmias (atrial flutter, atrial fibrillation), dysautonomia (postural
orthostatic tachycardia syndrome)

Interstitial lung disease, pulmonary emboli

Hepatitis, abnormal liver enzymes, pancreatitis

New-onset diabetes (diabetic ketoacidosis, etc.), thyroiditis (subacute thyroiditis, Graves’ disease, Hashimoto thyroiditis, etc.),
adrenal insufficiency

Cerebral venous thrombosis, myelopathy, neuropathy, neurocognitive disorders, dysphonia, encephalitis, Guillain-Barré syndrome
Arthritis, myositis

Renal impairment (tubulopathies, glomerulonephritis)

Autoimmune diseases (systemic lupus erythematosus, vasculitis, sarcoidosis)

Mast cell activation syndrome

New-onset allergies/anaphylaxis

Perniosis

YoonjungKim InfeciChemother2022 Sep;54(3):56697



12.7 % of COVID patients present persistent somatic symptoms in Northern Netherlands 31 March 2020 - 2 Aug 2021

Mean syrmptom seve ity score Mean s mptam seventy score Mean srmptom sev ety score

M an symplom sy By SO

Ageusia or anosmia

Difficulties with breathing

Chest pain

Pain when breathing

n throat

I I —2|5D —2:30 —IISCI —1;)0 —E:D CI) SID 1I:I'D 1§O 2C|I0 JSID
Time from COVID-19 diagnosis (days)

—— Female COVID-19-paositive participants
—— Male COWID- 19-positive particpants

- ---Female control participants
----Male control participants

Time from COVID-19 diagnosis (days)

T T T T T t T T T T 1
-250 200 -150 -100 -50 O 50 100 150 200 250

Tirme from COVID-19 dizgnosis (days)

Presence of symptom of at least Substantial increase in symptom
mioderate severity severity to at least moderate
severity
Controls COVID-19-positive Controls COVID-18-positive
(n=4353)  participants (n=19437)  (n=4130)  participants (n=1782)
f ‘AgQeUsia or anosmia \ 37 (0-8%) 158 (8-1%)* 7 (04%) 135 7-6%)
Difficulties with breathing | 38 (0-9%)  68(35%)" 71{05%)  43(24%)
Chest pain 44(10%) 63 22%) 24{06%) 43 (24%)
Painwhen breathing 13 (0-3%) 20 (1-0%)* <10(=0-2%)  16(0-9%)*
Lump in throat 5O(1-4%)  61(31%)" 24(06%)  42(24%)"
Heavy arms or legs 1303-0%) 126 (6-5%)* 65 (1-6%) 75 (4-2%)*
General tiredness 150 (37%) 136 (7-0%) 87 (21%) 88 (49%)"
Painful muscles TER(ETH) 262 (13.5%)" 13432%  1307F-3I%)F
\Jinghng exctremitis  _/ 14533%) 98 (50%)* 65(16%)  52(29%)
Fever 19(0-4%) 16 (0-8%) 18(0-4%)  12{07%)
Wet cough B3(19%) 5B30%) 40(10%)  2B(16%)
Dy cough B1{1-9%)  50(26%) 43(10%)  2B(1-6%)
Headache 730(5-5%) 166 (B-5%)" MIET%R  76(43%)
| £s 143033%) 96 (4.9%) FE(LG%)  51(2.9%)
| e 15536%) 112 (58%)" JOQT%)  63(25%) ]
Sore throat B4{19%)  48(25%) S1{12%)  29(16%)
Runiny nose 217 (50%) 110 (57%) 94(23%)  50(2-8%)
Mausea LER9%)  TIETH 74(18%) 37 (21%)
Sneszing 20{4-8%)  101(52%) T4LEW)E  35(21%)
Back pain 413(9-5%) 210 {10-8%) 182(4.4%) BB (49%)
Stomach pain 108 (2-5%) 53 {27%) 58 (1-4%) 25 (1-4%)
Dizziness 93(2-1%) 46 (24%) SE{L4%)  25(14%)
Diarthoea BO{1B%) 28 (20%) £2(13%)  19(11%)
[ Total 1775 (20:3%) 790 (407%)* 749(18-1%) 526 (20-6%)* ]

Data are n {%). Symptoms are ordered according to their relative increasa in frequency in COVID- 19- positive
participants compared with controls A substantial increase in severity was defined as an increase in symptom severity
of at least 1 point on the 5-point scale. * pe0-001. fn=30988; sneazing was assessed in 23 surveys instead of 24.
n=1704; sneeringwas assessed in 23 surveys instead of 24,

Table 2: Frequencies of participants who had presence of, ora substantial increase to, symptoms of at

least moderate sﬂleriiylit Q0150 days atter LOVID- 19|:|ii_:|m:5i5ur miatched timepoint

5/6/2023

ArankaBallering Lancet2022; 400: 45261




Persistent COVID-19 symptoms in a community study of 606,434 people in England Sept 2020-May 2021

Table 1 Proportions of respondents in (i) rounds 3-5 and (ii) round 6 who still reported one or more (or three or more)
symptoms 12 weeks after initial symptom onset.

n n with prior symptomatic COVID-19 and % with one or more % with three or more
12 weeks' observation time symptoms at 12 weeks symptoms at 12 weeks
Rounds 3-5 508,707 76,155 37.7 [37.4-3811] 17.47 [17.2-17.7]
Round & 97,727 13170 216 [20.9-22.3] 11.94 [11.4-12.5]
Round & (extended 228 [221-235] 13.82 [13.2-14.4]

symptom list)

Percantage of nespondents

150 0

100 150
Days since symptom onset
Number of symptoms — One or more — Two or more — Three or more — Four or more Five or more

Fig. 2 Persistence of symptoms over time. Plots showing persistence of symptoms as a proportion of those who reported symptomns at any time, among
n= 71,642 respondents for whom we had 150 days' observation time. Women have higher rates of persistent symptoms; a slower decline in symptom
prevalence is observed after 12 weeks in both sexes. The vertical dashed lines show 4 and 12 weeks post symptom onset, respectively.

5/6/2023 8
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Persistent COVID-19 symptoms in a community study of 606,434 people in England Sept 2020-May 2021

All rounds
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Appetite loss 4
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Fig 3: Symptoms prevalence in Sept 2020-Feb 2021 (round 3-5) and in May 2021 (round 6)
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The LONG COVID CONUNDRUM

1) Definition, scope and classification
2) Risk factors

3) Pathophysiology
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Persistent COVID-19 symptoms in a community study of 606,434 people in England Sept 2020-May 2021
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Established Risk factors for long COVID:

Mid-older age,
Children lesslong COVIEnhan adults?
FEMALE sex

Nonwhite ethnicity ( or socieeconomic and education?)

ICU > hospitalized > ambulatory
Variant: omicron proportionally less ig COVID
Successive infections: progressive increase in prevalence of long COVID

Vaccination: partial protection

Pre-existingcomorbidities including obesity, diabetes , neurological, respiratory/ cardiovascular disease and
hypertension

Immune suppression

5/6/2023 12



The LONG COVID CONUNDRUM

1) Definition, scope and classification
2) Risk factors

3) Pathophysiology: hypotheses and associations

5/6/2023
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Pathophysiology hypotheses and associations:

General

Pulmonary
Cardiovascular
Anosmia (ageusia)
Neurological
Kidney

Diabetes

Gastroeintestinal disorder

14



Three major pathogenic hypotheses for long-COVID

1) Microclots? generated by coagulopathy during acute phase, could obstruct small vessels in
- Lungs - respiratory compl aint s;

- Heart - cardiac dysfunction

- Brain - “fog” and fatigue;

- Dysregulating autonomous nervedisrupt heart rate, breathing, and digestive function.

2) Persistent virus ?

. . . JenniferCouzinFrankel Science 16 June 2022
3) Immune system in constant high alert and low cortisol

PPP of same individual
PPP from volunteer before COVID-19 now with LongCOVID

--.

Large microclot aggregates in platelet poor plasma (PPP)
from long-COVID

Control

COVID-19

Repeat PPP sample
of volunteer

Long COVID

Pretorius. Cardiovadgiabetol(2021) 20:172
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Prolonged presence of SARS-CoV-2 viral RNA in faecal samples

January
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March

t16]17]18]18]20]21] 22| 23] 24| 25] 28] 27 [ 28] 298] 30

fa

[+]

|a| 1|2 a|4|ﬁ 6|7lalal10]11[12]13]14]15]16[17[18] 18] 20] 21] 22[23] 24] 25[ 26| 27[ 28] 2a(1]| 2[ 3[4 [6]6] 7] 8] sl10[11]12[13[14[15
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Faeces samphs posilive

Symplam onsel
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X Died

Figure: Timeline of results from throat swabs and faecal samples through the course of disease for 41 patients with SARS-CoV-2 RNA positive faecal samples,

January to March, 2020

YongjiarWu Lancet Gastroenterol May 2020
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Long COVID is characterized by gut SARS-CoV-2 persistence in Inflammatory Bowel Diseases

RT- PCR Immunofluoresence
A - B
100 100 ¢

2 n=0/1a]| [n=21732 18 2 n=222)| [=19724
S | ] P < .0001
o [P <.0001] o a
E r 1 g 154 £ LI
7 75 o 7 75
=] 3 12- [a)
> S >
9 5 9 3
1 e} T
% E 2
= £
g 34 <
2 a
5 25 0- 5 25
= R IOV IR S RO PO Y g
: OSSN O A X RS :
2 POV SRS RO S 5
S KXo VP FRAWO *

0 S X & & & 0

W~ Q,OQ Q° 0(6‘ &
neg. pos. 2 2N neg. pos.
mucosal SARS-CoV-2 RNA mucosal nucleocapsid IF signal

Presence of various loAQOVID symptoms is associated with viral persistence (PCR and immunofluorescence)
in 46 patients with inflammatory bowel disease (IBD) 219 days (rang259% after a confirmed COWI® infection

5/6/2023
AndreasZollnerGastreEnterology May 2022



Case report: Persistence of residual antigen and RNA of SARS-CoV-2 in tissues of two patients with long COVID

TABLE 1 Cohort characteristics.

1D

Patient profile Age/Sex
Pertinent medical
history/comorbidities

COVID-19 History Date of symptom onset
Hospitalization (Y/N)
ICU admission (Y/N)
Symptomatic (Y/N)
Post COVID-19

symptoms and
complication(s)

Surgical History Type of Surgery

and Sample Surgery date
Collection (Days upon symptom

onset)
Tissue(s) obtained

Investigation and RNAscope for SARS-
Results CoV-2 (+/-)

Multiplex IHC for
SARS-CoV-2 (+/-)

5/6/2023

44/Female

Peritonitis, appendiceal lymphoid hyperplasia

07/03/2020

N

N

v

Otorhinolaryngology:

Lingual tonsil hyperplasia, mucositis, tongue inflammation breakouts,
laryngospasm, recurrent pharyngitis with secondary bacterial infection,
tinnitus

Ocular:

Loss of near vision, conjunctivitis, dry eye

Respiratory: Bronchospasm, bronchial hyperresponsiveness

Cardiac:

Reactive sinus tachycardia with minimal effort

Digestive:

Inflammatory bowel disease

Neurological:

Chronic fatigue syndrome/post-COVID-19 encephalomyelitis, headache,
dizziness, mental fog, loss of spatial orientation

Osteomuscular: Myalgia, cervicalgia, dorsalis with breakouts
Dermatology:

Skin flare-ups co-occurring with the acute phase of COVID-19 for 18
months

Gynaecological:

Menstrual disorders

Exploratory laparotomy and appendectomy

06/05/2021
(426 days)

Appendix, skin
+ (appendix)

+ (appendix)
+ (skin)

45/Female

Ductal carcinoma in situ

14/03/2020

v

N

v

Respiratory:

Mild paralysis of the right hemidiaphragm,
dyspnoea

Cardiac:

Tachycardia, high blood pressure
Digestive:

Stomachache, loss of appetite, pain in the
liver and spleen area

Neurological:

Headache, mental confusion, dysarthria,
mood swings, sleep disorders, lack of
concentration

Osteomuscular:

Muscle pain, arthralgia, asthenia, extremity
debilitation

Dermatology:

Spontaneous bruises

Partial breast resection

04/09/2020
(175 days)

Breast, sentinel lymph nodes

+ (breast)

+ (breast)

DAPI DAPY
JARS-CoV-2 D68 Composite
(NP)

Appendix of patient 1

DAPY DARY

SARS-CoV-2
(NP)

.- Skin of patient 1
Yy
-

bDam DAPY
SARS-CoV-2 CD68 Composite
(NP)

I Breast tissue of patient 2

18
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Distinguishing features of Long COVID (LC) identified through immune profiling

LASSO = regression analysis with high predictive value
D 4 Lowerin LC Higher in LC
< >
3 PD.1+ CD4+ T Gal t'.I'G1F-[3||2 EBY Conformational
-1+ + alectin-
Cortisol cm o Epltop?z(EAD}
2 ° © _'
[=] Vol ’_//

e DN B Cells O, | -~ EBV gpa2 (PVXF)

- od ~ Linear Motif

HSV1 VP22 (VXY[DEIXXDY) © g
Linear Motif _CD86* HLA-DR* B Cells
2 ® GCSF Complement "
HSV1 gG (DGEHL) CCL18 Cdb o
Linear Motif ' .
Op d &) . o— —CD8' T,
CD8+ T Cells (of CD3+) ~ T CDA T,
2 1 0 1 2
GLM Estimate (Long COVID Status)
LongCOVID: higher levels of

some soluble factors: T&F2

low levels of cortisol
5/6/2023

G4, |Cemplement C4binflammation
some lymphocyte subsets egxhausted CD4+ and CD8+ T cedietivated B cells (CD86, HiZR+)
antibodies to EBV epitopeseactivation?

Jon KleirmedRxivl0 August 2022
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Pathophysiology hypotheses and associations:

General

Pulmonary
Cardiovascular
Anosmia (ageusia)
Neurological
Kidney

Diabetes

Gastroeintestinal disorder
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What Are the Major Long-term Pulmonary Sequelae
in Survivors of Critical COVID-19?

STUDY DESIGN RESULTS

« Descriptive observational ICU Three months after hospital discharge: TLC, DLCO, and 6MWT
survivor cohort of 62 adult patients S axpectac by ersvand
with diagnosis of SARS-CoV-2 and
ARDS in two Spanish hospitals

« An abnormal CT scan was seen in
70.2% of patients, with fibrosis seen

h d
g
E
<
3
2
T
2
a

LC

in 21. BP0y
between March and June 2020 mbiois E——s—r
- Patients had a 6MWT distance [ g e——t
« All needed at least HFNC during ICU of 128m less than the healthy bLCO
stay and 62.9% were intubated population (25-75% IQR -185.03; e
-62.66) S — |
=TS
« At follow-up, assessed quality of life, - 81.9% of patients had DLCO =
performed CT scan of chest, and impairment | v Sl )
measured pulmonary function tests :
(TLC and DLCO), and 6-minute walk ’ 15212;;222 allttere(cil depression scores | ——
test (GMWT) an 1% altered anxiety scores | - WU AT QRO AR 2

B lsttertide W 2ndtertile W 3rd tertile

In survivors hospitalized in the ICU with COVID-19 and ARDS, lung involvement at

3 months post-discharge remained significant.

Gonzélez Gutiérrez ), et al. CHEST July 2021 Pt .
@journal_CHEST | https://dol.org/10.1016/].chest.2021.02.062 o Ty ( :H EST
Copyright @ 2021 American College of Chest Physicians .

Abbreviations ICU = intensive care unit; HFNC = high flow rcasalle(with oxygen); CT = computerized tomography; TLC = Total Lung Capacity;
DLCO = diffusion capacity; 6MWT = six minutes walking test

5/6/2023 21



Long term sequalae of covid-19 in the alveoli of the lungs

(B) . C
P Fibroblasts [ ..
e i LR [N 5 "‘
0 o L@ S L) R \ &\
R e - .\(f ! <«
@ o A ) % QD I
T-cell "—_l(
Alveolus .
Monocyte @
Alveolar
macrophage 0
=L . IL-6,1L-1B /
& ™Fais, | Y/
0 ROS S
\ O oyl
\‘\L _._[_. \ 4 i
Neurotoxic factors Basement Collagen and \-\
IL-1,TNFa,ROS  membrane damage fibronectin

(A) Pro-inflammatory cytokines and reactive oxygen species (ROS) released into the tissue and bloodstream.
(B)Endothelial damage triggers fibroblasts, ifibrotic changes

( O Endothelial injury, complement activation, platelet activation, and plafelekocyte interactions, release of pro
inflammatory cytokines, disruption of normal coagulant pathways, and hypoxia may result in the development of ¢
prolonged hyperinflammatory and hypercoagulable state, increasing the risk adhrombosis

5/6/2023 22
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Pathophysiology hypotheses and associations:

General
Pulmonary
Cardiovascular
Anosmia (ageusia)
Neurological
Kidney

Diabetes

Gastroeintestinal disorder
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Long term sequalae of covid-19 in the heart

IL-6 IL-1, TNF-a
@

Cardiomyocyte
death ard mycsitis

'3 Displacement of
desmoasomal proteins

i Liwie Cardiomyoc yhe -
FLEY Fibrosis

i Dead cardiomyocyte
L .
Increased @ @ 7 Pro-inflammatory

cardiac cytokines
L. fibramyoblasts g Fibroblast/myofibroblast

(A)Chronic inflammation of cardiomyocytes can result in myositis and cacegliomyocytes death

(B)Dysfunction of the afferent autonomic nervous system can cause complicatiorssich agostural orthostatic tachycardia syndrome

(C)Prolonged inflammation and cellular damage prompts fibroblasts to secrete extracellular matrix molecules and collagen, resultithgasis
(D) Fibrotic changes are accompanied by increase in cdiiiamyoblasts damage talesmosomaproteins results imeduced celto-cell adhesion

Harry CroolBBMJ 2021;374:n1648



Integrated view on cardio-respiratory long-term consequences of COVID

ACUTE CORONARY
Endothelial cell dysfunction SYNDROME
Cardiovascular Cardiomyocytes injury - HEART FAILURE
ARYTHMIA
system Microthrombosis
. . STROKE
Thrombo-inflammation

Activated NETosis
Microangiopathy

Alteration of heart contractility
Conduction abnarmalities

Fibrosis BREATHELESSNESS
SARS'(;OV'Z POST EXERTIONAL MALAISE
Autonomous nerve system injury « | » PALPITATIONS
(intrathoracic receptors, brainstem) l CHEST PAIN
Microvascular v EXERCISE INTOLERANCE
Pulmonary disorders | |nflammation

system

. \ & | g darmisEs DYSPNOEA
Lung fibrotic remodeling ‘ OXYGEN DIFFUSION

Microvascular
Pulmonary vasculature damages disorders COUGH

Besides local injury in heart and lung, also autonomous nerve injury, as a consequence of microvascular disprder
(e.g., bymicrothombior endothelitty coul d have a role “functional” |sympt c
5/6/2023 25

Castanaregapatero Annals of Med vol 54 p. 1473, 2022



5/6/2023

Pathophysiology hypotheses and associatians

General
Pulmonary
Cardiovascular
Anosmia (ageusia)
Neurological
Kidney

Diabetes

Gastraeintestinal disorder

26



Anosmia (ageusia) purely local or regional pathogenesis?

Normal COVID-19
Olfactory bulb 2. Pericytes infection and
[ | vascular damage
& .
{}"’f v
STl 3. Inflammation Neuronal
89 ! with cytokine  — guqfunction
& ; release
e A A
[ | 1: Iinfectio and death of
Olfactory mucosa supporting cells
& :Sars-CoV-2 W : Horizontal basal cell ! : Olfactory sensory neuron ® :Vessel cross-section : Lamina propria
* : Sustentacular cell &, :Inflammatory cell : Bowman's gland ) :Pericyte ; : Cribriform plate
: Microvillar cell & : Apoptotic cell * :Mitral cell : Cytokines release » Inflammation
1) I nfection and damage of supporting cells of the ol fac
2) Infection orimmuneme di at ed damage of endothelial <cells and |[vasc
3) Inflammatory cells, cytokines and neurotoxic compounds may indirectly influence the neuronal signaling
o/6/2023 2(

Andrea Mastrangelo Neuroscience Letters Jan 2021
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Different pathophysiological mechanisms leading to neurological and neuro-psychiatric long COVID

SARS-CoV-2

|

' Yy

i

|

|

|

' /'
Inflammation

| - ©
= | @

! Cytokines
Leucocyte .

Endothelial cells

5/6/2023

Neuroinflammation

Central nervous
system

Severity of illness

\/

ME{- Neuronal damage

Peripheral nervous
system

- : s A ‘s Neuronal dysfunction
Microglia activation 7}{,}%

Coagulation activation '
(microthrombosis) ‘
Vasculopathy
Oxydative stress

MA“m".’“’".“”“V NEUROCOGNITIVE DISORDERS
etabolic disorders
PSYCHIATRIC DISORDERS
CHRONIC FATIGUE

I

> PAIN
Vasculopathy 4 Psychological factors
Oxydative stress Environmental factors
Auto-immunity Associated comorbidities
TAngiotensin 2 —— Impaired muscle metabolism/
& Angiotensin 1-7 structure

29
Castanaregapatero Annals of Med vol 54 p. 1473, 2022



Fatigue and cognitive impairment > 6 mo after COVID-19: A prospective multicentre study in Germany Nov 20-Sept 21

A Fatigue

Ly - Fatigue more common in younger patients,
B oo Cognitive impairment more common in older patients.
e M conwos Both fatigue and cognitive impairment ir64% of patients

Factors associated witfatigue:

10%

00/0

18-34 35-49 S— 50-64 65-87 all _ femalegender,
B Cognitive c - younger age,
%  impairment - history of depression

- number of acute COVID symptoms

E 40% 1821 -.
: §.25 i -- Factors associated wiitognitive impairment:
. l 50% 25% 0% 25% 50% B Older age’ .
oo - shorter education
B e 0% 6T Il Feioe I Cogritive impairment [ Both - history of neuropsychiatric disease
Cognitive Impairment [l mia [Jj moderate
5/6/2023 30
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Post-COVID-19 Syndrome is Rarely Associated with Damage of the Nervous System:
Prospective cohort of 171 patients with neuro-psych long-COVID complaints

Table 1 Demographics, severity of COVID-19, and

medical history of patients

Demographics
Participants

Age, years

Female

Severity COVID
Mild

Moderate

Severe

5/6/2023

171

452 £ 127
(18-74)

66.7%
%
34.5
64.9
0.6

Fatigue

Difficulties in concentration

Difficulties recalling names

Headaches

Sensoric and motoric complaints

Difficulties in finding words

Psychiatric complaints

Dizziness

I ¥ T ¥ T ¥ 1
0 20 40 60

Percentage of participants [%]

Medical history
Previous cardiovascular condition
(arterial hypertension (86%),

myocardial infarction (4%), other heart
diseases (10%))

Previous neurological conditions
(Migraine (44%), stroke (16.3%), MS
(4.1%), PNP (8.2%), CPS (8.2%),
epilepsy (4.1%), post-infectious fatigue
(2%), others (12.2%))

Previous psychiatric preconditions
(Depression (66.7%), anxicty disorder
(20.1%), post-traumatic stress disorder
(3.3%), somatic disorder (3.3),
adjustment disorder (3.3%), borderline
disorder (3.3%))

31
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Post-COVID-19 Syndrome is Rarely Associated with Damage of the Nervous System:
prospective cohort of 171 patients with neuro-psych long-COVID complaints

Patients with predominant

sensoric and motoric complaints

52.8 % no
diagnosis

52.8 % no
diagnosis

36.1 % not
COVID associated
47.2 %
diagnosis 11.1 % possibly
COVID associated
Non-COVID associated Possibly COVID associated
Bl PNP (G628, 63.2) [ Wyelitis (G05.1)
ES§ Cervical disc disorder (M50.0) ] Cerebellar Ataxia (G11.3)
Restless legs sydnrome (G25.81) [ GBS (G61.0)
Disorder of trigeminal nerve (G50.0, G50.1, G50.9)
BB Carpal tunnel syndrome (G56.0)
PNP = polyneuropathy; GBS = Guillain Barré Syndrome
5/6/2023

C Patients with predominant
complaint of fatigue

83.0 % no
diagnosis

83.0% no
diagnosis

17.0% 15.8 % not COVID

3 8 associated
disgcele 1.2 % possibly COVID
associated
Non-COVID associated Possibly COVID associated
y Restless legs syndrome (G25.81) [ wyelitis (G05.1)

B8 Multiple Sclerosis (G35.1)

Migraine (G43.0, G43.1)

B8 Carpal tunnel syndrome (G56.0)
EBV-Meningitis (A87.8)

- Trigeminal disorder (G50.0, G50.1, G50.9)
ES§ PNP (G623, 63.2)

Michael Fleischer NeurdherAug 2022
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Post-acute COVID-19 syndrome and kidney diseases

Acute phase

2\~

2-14 days from exposure \N
Endothelial damage and
thrombotic microangiopathy ;
z - Acute tubular injury ; e
o 1 ':- % 5
56> { ) >/
? = : Acute Kidney el
o L Injury Proteinuria
'33‘- '.n
VK ,.‘,\

N

glomerulopathy and hypoxicInjury

T

Acute or Acute on
chronic kidney
disease

Poor
Baseline
Renal
Function

Decline in
eGFR

Elevated
creatinine or BUN

- 0
= @Q

v Loss of

Elevated serum electrolytes
creatinine and
serum urea
levels

( 3
EHE and mortality rate

Increased
hospitalization

Higher rates of
kidney
replacement
therapy

3

bbb

Chronic phase

©)

COVID-19 Infection
r

N

7 . Endothelial w2
(Rhabdomyolysis] (Hypovolemia) actvationand :c ot -\-'L‘!? £,
microvascular & o Sy
i Pro-coagulant injory P gt éa:
Medications status sy 2pE
A
i Activation of o S,
Release of Activation of RAAS Thrqmbz:y;%ez inlammation and LR
cytokines and = - feceplons complement via s
activation of rect viral PAMPS/DAMPS
complement toxicity
v
Elevated LDH Upregulation of
\/ P'wg‘aa%te‘lam{ P o PT°P"‘a"d ia L
Thrombocyt la
activation
o of IFNs
5 and TLRs
A\ v
[
Y Podocyte injury and
dysregulation of glomeruli
Occurrence of i.e. collapsing glomerulopathy
DVT, PE, DIC
Tubular Injury if o

Symptoms present or persisting 8 to 12 weeks after the onset of sypmtomatic disease

requirement -,_»\_l’ -

acute phase:

1) I n
2)

chroni c

ki dney
In the 6to-12-month follow~up period: a decline in renal function has been observed even in patients without AKI in acute phase

3) There are no guidelines regulating the folloyy period or therapeutic alternatives.

di sease and

devel

opment of

5/6/2023
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Risks and burdens of incident diabetes in long COVID: a cohort study

Cohortof USDepartmentof VeteransAffairs

181280 participantswith a positive COVIBL9 test betweenMarch 1, 2020 and Sept30, 2021
Twocontrol groups contemporary(n=4 118441) andhistorical201819 (n= 4 286911)

Burden per 1000 people at 12 months (95% Cl)

COVID-19 Contemporary control

Hazard ratio (95% Cl)

Excess burden per 1000 people at
12 months (95% Cl)

Diabetes

Antihyperglycaemic use

Composite outcome

48-38(47-04-4976) 3493 (3474-3511)

27-04 (26.05-28-07)  14.69 (14.57-14-81)

5810 (56-66-59.58) 4007 (39-87-40-27)

g

Conclusion: Increased risks and 12-month burdens of incident diabetes and antihyperglycaemic drug use

5/6/2023

YanXie Lancet Diabetes EndocrirgH22; 10: 31421
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Mechanisms leading to increased risk of hyperglycemia and diabetes in SARS CoV2 Infection

SARS-CoV-2 Potential mechanisms accounting for
s the effect of COVID-19 on glycemic regulation
&
d\)

P,
LY,

SARS-CoV-2 directly attacks ACE2\/
beta calls in islets by binding to ACE2

£3
d,

Overactivated inflammation and
imbalanced immunoreaction

/[e.g., elevation in neutrophils, IL-6, CRP; ® ®
reduction in lymphocytes, monocytes,
i CD4+ and CD8+ T cells)

Increased susceptibility,
severity, and mortality l

Insufficiency of insulin synthesis
and systemic insulin resistance

Impaired glucose regulation 4—/

\ Administration of glucocorticoids

5/6/2023
Ali Rizvi J Diabetes and its complications Oct 2022
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Long-term gastrointestinal sequelae following COVID-19: A controlled prospective follow-up cohort study

Rome IV Questionnaire

N |

1 month PI-FGID/DBI = post infection functional gastrmtestinal disorders
/disorders of gutbrain interaction

Asymptomatic FGID/DGBI Asymptomatic = irritable bowel syndrome, functional diarrhea, functional
n= 293 n= 27 (8.4%) n= 320 and 280 3 months dyspepsia, functional constipation, abdominal bloating
l l (6 improved) l
Asymptomatic FGID/DGBI ptomati
n= 299 n= 21 (6.6%) .‘,".“;,2}, and 233 6 months Predictive factors:

- COVID severity
- Gl symptoms during acute phase

D-Xylose
H2 breath test

B12 levels
Endoscopy with D2 biopsy

!

PI-FGID/DGBI Carbohydrate Malabsorption
n=18 Malabsorption Syndrome
n=8 n=1

(1 positive for IMO)

IMO =Intestinal methanogen overgrowth

5/6/2023 39
RithvikGollaClinical Gastroenterology and Hepatology Oct 2022



Voorzichtig besluit over patho-fysiologische mechanismen van long COVID

1) Slechts weinig evidentie oveersisterende infectiebehalve bij personen met immuundeficiéntie

2) Gevolg varcoagulepathietijdens acute fase eaanhoudende inflammatiémet laag cortisol) tijldens chronische fase

- Ster kst e astrgcaurale gevolmerardiogpolmonair, renaal en endocrien:
longfibrose; geleidingsstoornissen en cardgocytairedood; glomerulaire en tubulaire schade; diabetes

- Meer ar g uimkracte Rinctionel® effectervan microthrombien inflammatie openuwstelsel: -
- Functionelecardiopulmonaireklachten als inspanningatolerantie, hartkloppingen; pijn op de borst
- Anosmie erageusie
- Neurologische, neurpsychische en neuroognitieve klachten
- Gastreintestinale klachten

5/6/2023 40



University
U’ of Antwerp

Long COVID:
Aanpak in de tweede lijn

Thérese Lapperre
Longarts
8-12-22



Content:

A Casuistiek

A COVID raadpleging UZA

A Long COVID richtlijnen (NICE guideline)
A PuRe-COVID trial

v University T4
of Antwerp



Timeline of post-acute COVID-19

University
of Antwerp

Long COVID

| Acute COVID-19 |

Post-acute COVID-19

| Subacute/ongoing COVID-19 | Chronic/post-COVID-19

| Detection unlikely PCR positive |

PCR negative

Nasopharyngeal

o

Viral isolation from
respiratory tract

T
©
o
s
=

SARS-CoV-2
exposure

Fatigue
Decline in quality of life
Muscular weakness

Joint pain

Dyspnea
Cough
Persistent oxygen requirement

Anxiety/depression
Sleep disturbances
PTSD
Cognitive disturbances (brain fog)
Headaches

Palpitations
Chest pain

Thromboembolism

Chronic kidney disease

\ Hair loss

| Week -2 Week —1 Week1 | Week2 | Week3 | Week4 | | week12 | | 6months
Before symptom onset After symptom onset
UM’ Nalbandian, Nature Med 2021




Symptoms following COVID-19

o T A 62% feels not returned tull
o o healthafter 2 months

A Reduced énin walking
distance in about 25% of pts

Chest pain
Cough
AnoEiTia

Sica syndrome
Rlvinitis

Red eyes
Dysgeusia
Heada:hie
Sputian produclicn
Lack af appetite
Saore throat
Wertiga

Myalgia
Diarrhea

B &0 0 20 D 0 40 60 80
Patierts with symplam, 5%
N=180
2 monthspost COVIEL9 .
Carfi, JAMA 2020;
gpg:gﬂgp UZA’ Townsend, Ann ATS 2020



Holistic assessment

For people with ongoing symptomatic COVID-19 or suspected post-COVID-19 syndrome who have been identified as needing an
assessment, use a holistic, person-centred approach. Include a comprehensive clinical history and appropriate examination that
involves assessing physical, cognitive, psychological and psychiatric symptoms, as well as functional abilities.

Include in the comprehensive clinical history:

history of acute COVID-19 (suspected or confirmed)

the nature and severity of previous and current symptoms

timing and duration of symptoms since the start of acute COVID-19
history of other health conditions

exacerbation of pre-existing conditions.

[CR e, UZA® NICE Guideline 2022



Holistic assessment

A Impact of symptoms on daily life and activities
A Cognitive symptoms: use validated screening tool

A Tests and investigations tailored to signs and symptoms

A Routine blood tests (FBC, kidney and ixeCRP, ferritin, BNP, HBA1C, thyigid
(evtd-dimer)

A Chest Xay
A EXercise tolerance tests (e.g-tedstand test + sat + HR)
A Postural symptoms: lying and standing BP + HR

NICE Guideline 2022
ey, UZA” Belgische richtlijmittps://ebpnet.be/nl/ebsources/669(1/12/22)



https://ebpnet.be/nl/ebsources/6691

Belgische richtlijn long COVID: Eerste lijn

A Opvolging en revalidatie van patiénten met aanhoudende klachten na
COVID-19 in de eerste lijn

Raadpleging huisarts Bloedonderzoek (indien nodig)
Anarmnese Geen vragenlijsten
Klinisch onderzoek Geen functionele testen

Beoordeel
+  Cardiorespiratoire gezondheid
Locomotorische functie
Pijn
Smaak- en reukfunctie
Cognitieve functie
Emotionele functie (angst / depressie / coping)
Slikfunctie
Voedingstoestand
Functioneren in het dagelijks leven

3 Geen bezorgdheden: informatie en zelfmanagementadvies = =7

? Enkele bezorgdheden: mono- of multidisciplinaire behandeling - | I

e UZA Belgische richtlijrhttps://ebpnet.be/nI/ebsou_rces/66911/12/22)



https://ebpnet.be/nl/ebsources/6691

Belgische richtlijn long COVID: Eerste lijn

Evaluatie met discipline-specifieke instrumenten

Kinesitherapeut Logopedist

Fysiek trainingsprogramma Behandeling van stem-, hoest-, kauw-
Ademhalingsoefeningen en slikproblemen

Ademspiertraining

Ergotherapeut Psycholoog

Beheersing van dagelijkse activiteiten  Behandeling van angst, depressie, PTSS,
Energiemanagement slapeloosheid

Diétist Maatschappelijk werker
Bevorderen van de voedingstoestand  Hulp bij psychosociale problemen
Voedingsadvies

e UZA Belgische richtlijmttps://ebpnet.be/nl/ebsources/66911/12/22)



https://ebpnet.be/nl/ebsources/6691

Belgische richtlijn long COVID: Eerste lijn

Grote bezorgdheden
e vanwege ernst, aanhoudendheid
(= 12 weken) of complexiteit

sulepueys
Heysdo

v
Terugkeer I [
Verwijs naar - infﬂﬂatie : Opvolgraadpleging huisarts
+  longarts (6 tot 8 weken na de initiéle raadpleging)
» revalidatiearts |
*  neus-, keel-, oorarts . _—— .
+  psychiater Bijkomende testen indien nodig
+  neuroloog * ECG _
geriater : SFII’GF\"IE‘ZH‘E
Zit-naar-stand test
Vragenlijst
Verdere evaluaties (tweede lijn) i'

Gespecialiseerde interventies Geen verdere opvolging nodig
(tweede lijn)

e UZA Belgische richtlijmttps://ebpnet.be/nl/ebsources/66911/12/22)



https://ebpnet.be/nl/ebsources/6691

Urgent referral

Refer people with ongoing symptomatic COVID-19 or suspected post-COVID-19 syndrome urgently to the relevant acute services
if they have signs or symptoms that could be caused by an acute or life-threatening complication, including (but not limited to):

* hypoxaemia or oxygen desaturation on exercise

e signs of severe lung disease

e cardiac chest pain

+ paediatric inflammatory multisystem syndrome - temporally associated with SARS-CoV-2 (PIMS-TS).

[CR e, UZA® NICE Guideline 2022



COVID raadpleging UZA Pneumologie

A Populatie:
A Evaluatismaopnamevoor COVIEL9 (2Zmndnhaopnamg
A Verwijzingenvm persisterendelachten(respiratoiy vermoeidheigverliesenergig

A Standaard:
A VragenlijstCAT score
A Longfunctiespirometrie bodyplethysmographyliffusiecapaciteit
A 6-minutenwandeltest mesaturatiemeting
A BeeldvormingRXthorax of CEhorax
A Op indicatie:
A Arteriélebloedgasuitsluitenastma(provocatietest

A Verwijzingcardioloogneuroloog slaapcentrua X
s, UZA



Post COVID-19 folow-up pulmonary sequelae

Non-Fibrotic Pattern Fibrotic-like Pattern
[ 1] ]

1 L L 1) L L]
> A N
o

[ v, UZA Associated with severity acute COVID-19 VeGroder Thorax 2021



Belang specialistische evaluatie: casuistiek UZA

1. Post-infectieuze pulmonale sequellen en fibrose met restrictieve
longfunctie

2. Respiratoire insufficientie tgv diafragma dysfunctie met nood aan
chronische ventilatie (NIV)

3. Onbehandelde astma comorbiditeit
4. Extrathoracale luchtwegobstructie door intubatieletsel

v University T4
of Antwerp
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IMPACT study: hospitalised and non-hospitalised pts

A
AUTONOMIC DC < 2.5 ms or PRD > 5.75 deg _'T'—
RADIOLOGIC CT-score >0 ___ - - g
. FUNCTIONAL Handgrip.) or 1-MSTST : : : : : : Ei“
< 25" percentile or abnormal CPET [T ———— : : n
LUNG FUNCTION FEV1 or DLCO < 80% pred Eﬁ* : :
£ Lo SCIPEII:iSnE:I?yCi’rrnpaired E- :
QUALITY-OF-LIFE  EQ-5D < 0.69 or EQ-5D VAS < 0.55 E‘&
SvwPTOMATIC VRCo3orcaTa 1)
WORK IMPAIRMENT ~ WPAI > 0 or > 50% time affected ﬁ’é
Allpatients ~ mmm Hospitalised mmm Non-hospitalised O 1|0 2|0 3|0 4|0 5|0 6|0 7|0 8|0 QIO 1 (IJO
Patients (%)
B

0 20 40 60 80 100
Patients (%)

University 7
of Antwerp UZA Johnsen, ERJ Open 2021
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Interdisciplinary management of post-acute COVID-19

University
of Antwerp

uzA’

Pulmonary/cardiovascular

Symptom assessment through
virtual/in-person follow-up at
4-6 weeks and at 12 weeks

post-discharge

|

Dyspneal/persistent oxygen requirement

Consider 6MWT, PFT, chest X-ray,
PE work up, echocardiogram and
BN HRCT of the chest as indicated L

Hematology Neuropsychiatry

Consider extended
thromboprophylaxis for
high-risk survivors based on

Screening for anxiety,
depression, PTSD, sleep
disturbances and cognitive

shared decision-making impairment
-7 - 1 S~ ~
Renal : Primary care
Early follow-up with Consideration of early rehabilitation
nephrologists after discharge for Patient education

Consider enrollment in clinical
research studies
Active engagment with patient
advocacy groups

patients with COVID-19 and AKI

Nalbandian, Nature Med 2021



Benefits of Pulmonary Rehabilitation in COPD

ExerC|se
capamty

Breath
‘ less

Pulmonary
t Muscle Quiality t
strength of life

Rehab

& [

[ e, UZAY Effects in Long COVID?



Multidisciplinary rehabilitation

Provide integrated, multidisciplinary rehabilitation services, based on local need and resources. Healthcare professionals should
have a range of specialist skills, with expertise in managing fatigue and respiratory symptoms (including breathlessness). Additional
expertise may be needed depending on the age and symptoms of the person. The core team could include, but not be limited to,
the following specialist areas:

* occupational therapy

e physiotherapy

# clinical psychology and psychiatry
« rehabilitation medicine.

Certainty of the Evidence

The panel concluded that lower-certainty evidence from patient experience paired with consistent panel expertise show that
the overall benefits of the intervention are clearly greater than the disadvantages.

In the absence of conclusive evidence on specific service delivery components, the panel considered that recommendations
should take the form of general principles.

[CR e, UZA® NICE Guideline 2022



Limitaties huidige interventies long COVID

A Geen evidence base voor (non-)farmacologische interventies

A Revalidatie
A Geennationalerichtlijn inhoud(1elijn) revalidatiebehandeling
A Heterogenaanpakl A y S Qa
A Impact postexertional malaise (PEM)
A Respondergnnonresponders

A Alternatieve geneeskunde

9 University T4
of Antwerp



Key recommendations for research

1 Interventions for post-COVID-192 syndrome

What are the most clinically effective interventions (including social prescribing and structured community support) for managing
post-COVID-19 syndrome?

Does effectiveness vary for different population groups (for example, sex, age, socioeconomic group, black, Asian and minority ethnic
group communities or people with a learning disability)?

Do any symptoms of post-COVID-19 syndrome predict the need for specialist intervention?

Are there clusters of symptoms that identify response to interventions in post-COVID-19 syndrome?

What is the clinical effectiveness of different service models of multimodality/multidisciplinary post-COVID-19 syndrome rehabilitation
in improving patient-reported outcomes (such as quality of life)?

What is the clinical effectiveness of exercise interventions for people with post-COVID-19 syndrome? Does effectiveness vary for
different population groups (for example, sex, age, socioeconomic group, black, Asian and minority ethnic group communities or people
with a learning disability)?

[Dnes early exercise rehabilitation assist in improving symptoms of post-COVID-19 syndrome? }

[CR e, UZA® NICE Guideline 2022
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PuRe-COVID: Aims

A Primary aim:

A To assess the effect opalmonary rehabilitatioPR) program in primary care on
exercise capacit$pMWND) in patients with long COVID.

A Secondary aims:

A To assess the effect of a PR program, delivered in primary care, in patients with |
COVID, on respiratosymptomsfatigue, quality of life, and physical activity in daily
life as measured lactivity tracker

A To identifypredictors of responge a primary care PR program.

A Thelongerterm effectof a 12week primary care PR program on exercise capacity
and symptom burden in patients with long COVID after 24 weeks (exercise capas
and symptoms) and 36 weeks (symptoms only) fallpw

s UZA’ 69
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Recruitment

Eligibility
screening

Baseline
measurements

Randomisation

Intervention
{week 0-6; 18 sessions)

Post-COVID outpatient
consultation UZA / ZOL

GP’s

Media

Post-COVID patient
database UZA / ZOL

~

v

¥

/

Telephone or video call
Interview by researcher

v

In hospital
(visit 1)

v

Randomization with minimization 1:1 (n=134)

Usual care
(no supervised exercise program)

Mid-intervention
measurements (6 weeks)

Intervention
(week 7-12; 18 sessions)

!

Pulmonary rehabilitation
at primary care PT

l

Post-intervention
measurements (12 weeks)

Follow-up
measurements (24 weeks)

Follow-up
questionnaires (36 weeks)

U' University
of Antwerp

v/

In hospital

(visit 2)
Usual care Pulmonary rehabilitation
(no supervised exercise program) at primary care PT

In hospital
(visit 3)

In hospital
(visit 4)
Remote

PuRe-COVID: Study
Design

A Rehabilitation by primary

TT care physiotherapist
21 A 36 sessions

2. A Intervention: 5 phases
2 A Composed of:

Exercise capacity training
Muscle strength training
Breathing exercises
Education

Coaching

To o o Do Do



PuRe-COVID: Inclusion and exclusion criteria

A Inclusion criteria:

A Post COVHDI (positive COVHDO PCR, official pharmacy performed antigen test,
seltperformed test confirmed by a physician during the acute GO¥ positive
antibodies before vaccination)

A Persistent COVID related symptoms that were not presedCONID

A Symptomaticdyspneaon exertion, loss of energy, fatigue or sleep impairment
(based on questionnaires: mMMRC, CAT, CIS fatigue, PCFS)

A Exclusion criteria:
A Impossible to participate in pulmonary rehabilitation
Al 2YLI SGSR xd aSaairzya 2F LIKeaAaAz2luKSNI
A Significant comorbidities (e.g. malignancy, transplant patients)

s UZA”
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PuRe-COVID: Measurements

Primary
endpoint

University
of Antwerp

uza’

Mid- Post-
Baseling intervention intervention Follow-up 1 Follow-up 2
Time (weeks) 0 6 12~ 24" 36
Visit no. 1 2 3 4 5
Questionnaires
« CAT X X X X X
+« mMRC X X X X X
« CIS X X X X X
« PCFS X X X X X
« Patient interview X X X X X
+ Nijmegen X X X X X
« HADS X X X X X
«  WPAI X X X X X
« EQ-5D-5L X X x X X
Pulmonary function:
Epimmetrr:' + DCO + TLC x# X X
Physical functioning
« MIP/MEP X X X X
» Handgrip strength X X X X
«  GBMWT X (2x) X X X
» Activity tracker X X x X
Pulmonary evaluation: Rx- X #

thorax | CT-thorax




PuRe-COVID: Casus

A Voorgeschiedenis:
A Sportieve 26 jarige dame, verpleegkundige, liep in september 2021 nog maratho
A Blanco medische voorgeschiedenis, geen medicatie
A Volledig gevaccineerd

A 11/11/2021: COVID-19 infectie (+ PCR test)
A Geen ziekenhuisopname, wel erg ziek tijdens acute infectie

A 16/05/2022: Inclusie PuRe-COVID

A Vermoeidheid, slechter slapen, druk op de borstkas + hoofdpijn tijdens inspannin
moeite met diep ademhalen, dyspneu, tintelende vingers, zeer emotioneel (huile
bij inclusie gesprek)

9 University T4
of Antwerp



PuRe-COVID casus: baseline metingen

RX normaal
CAT19
mMMRC1
CIS39
PCFX

6MWD: 654 m (98%ypred)

A Fatigue:

A 2

A Dyspneu 0A 3

MIP Piek kPa
MIP Gemiddeld kPa

MEP Piek kPa
MEP Gemiddeld kPa

v University T4
of Antwerp

Voorsp

7.05
7.05

8.02
9.02

Best
10.46
9.39

1225
11.56

YePred
148.3
133.1

135.8
128.1

Floss L% "~._\- !.hullh pressare [&in)

Ciatum anderraek 168085 22 Frrad Gemalen S rad L-Binim Famelen HPred % Verechil
SRTROAE THRIEF LOWS AT ILILE
FW'C L 4.m 4 3 oA 0.4
FEWV 1 L 14 ins 113 1.08
FEW 1% WC M L BS aa 03 048
S Lie 1.2k e 67 LT
WFEF T35 Liw IES Ef7 135 i 48
FEF % Lis 1.7r 281 148 1.20
LoD USE B | Bod ypisii s mograda)
R L 1.18 0B -] o] 438
TGy 168 T 10 .19
TLC L 535 837 =] 4013
R 5 TILG kY o 14} =] 41 5%
LUCHTWEWEERSTAND
A lod P s\L) 0300 alll:i] =]
5= hat kFa'"s [l o sl b o]
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va-5B L S0 488 ¥ 108
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6-wk follow-up 12-wk follow-up 24-wk follow-up

Kine verloopt goed: rustige opbouw (15x Kine afgerond (35 sessies), voelt zich veeMoelt zich een heel ander mens, terug

geweest) beter. energie en niet meer emotioneel, nog
CAT12 (7) CAT2 (-17) niet op niveau van voor COVIB.
MMRC1 (=) MMRCO (1) CAT3 (-16)
CIS33 (6) CIS12 (17) MMRCO (-1)
PCFS2 (=) PCF (-2) CIS14 (15)
PCF) (-2)
MWD: 674m (99%predicted) (+20m MWD: 692m (101%predicted) (+38m
IG:ati ue.G 1( opredicted) (+20m) IG:ati ue-G 1( 01%predicted) (+38m) 6MWD: 754m (+100m)
D sgne.u OA 2 D sgne-u OQ 0 Fatigue: B 1
ySP A ysp A Dyspneu OA 0,5
Voorsp Best YePred Voorsp Best % Pred Voorsp Best YePred
MIP Piek kPa 7.05 10.54 149.4 MIP Piek kPa 705 1102 169.0 MIP Piek kPa 7.01 1217 1736
MIP Gemiddeld kPa 7.05 9.14 129.5 MIP Gemiddeld kPa 7.05 1027 1456 MIP Gemiddeld kPa 701 10.77 153.7
MiP emH20 71.83 9317 129.5 Mip cmH20 7103 104.71 1456 MIP cmH20 7146 109.81 153.7
MEP Piek kPa 9.02 14.47 160.4 MEP Piek kPa 9.02 1217 1349 MEP Piek kPa 8.96 18.69 2086
MEP Gemiddeld kPa 8.02 13.98 155.0 MEP Gemiddeld kPa g 02 1147 1271 MEP Gemiddeld kPa 8,96 17.53 1957
MEP cmH20 92.00 142 5B 155.0 MEP emH20 92 00 116.93 1271 MEP cmH20 91.38 178.78 195.7

v University T4
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Conclusions

A Long COVID is a heterogenous condition.
A Long COVID symptoms require a holistic, person-centered, evaluation.

A Multidisciplinary management and rehabilitation may improve long
COVID symptoms, though evidence from RCTs is urgently needed.

A The PuRe-COVID trial will provide evidence on the the effect of primary
care pulmonary rehabilitation on exercise capacity in patients with long

COVID (www.purecovid.bé.

v University T4
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http://www.purecovid.be/
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DOMUS

it Inleiding

A Zorgtraject (cfr DM/CNI)

A Doel: toegankelijkheid zorg verbeteren voor postcovid patiénten door tegemoet te
komen aan de vastgestelde zorgnood per patiént

A Belangrijk kader voor behandeling in de 15t lijn
A Transversale projecten (1 v/d 15)

A Looptijd 1 jaar:
A 1/7/22-30/6/23 (afh van start tot max 30/6/24)
A Nadien evaluatie en kader voor andere pathologieén

A Parallel met ontwikkeling richtlijn

A Terugbetaling diétist, ergotherapie, neuropsychologie (sinds 1/12)




DOMUS Wie?

MeDICA

A Diagnose Post-covid19 WHO (in afwachting duidelijke richtlijnen):

A 6 P oQOWVID-19-aandoening komt voor bij personen met een
voorgeschiedenis van waarschijnlijke of bevestigde SARS-
CoV-2-infectie, meestal 3 maanden vanaf het begin van COVID-
19 met symptomen die minstens 2 maanden aanhouden en niet
verklaard kunnen worden door een alternatieve diagnose.

A Symptomen kunnen nieuw opgetreden zijn na het initieel herstel
van een acute COVID-19-episode, of aanhouden na de initiéle
episode. Symptomen kunnen ook fluctueren in de tijd of
terugkomen na verloop van tijd.C

A Het zorgtraject Post-COVID-19 wordt ten vroegste gestart 12

weken na de eerste symptomen van acute COVID-19 en/of 12
weken na positieve test voor COVID-19.

A Diagnose gesteld door huisarts of via verslag specialist




DOMUS

b Zorgtraject type 1: monodisciplinaire zorg

- Startcode: 400330 bij eerste sessie

Kinesitherapeut = b - C-pathologie: 18 beurten
/ - NADIEN: 400035: 30 beurten extra
OF
Nood aan €én zorgverstrekker Eerstelijns , - Startcode:400352 bij eerste sessie
\ - y o> ’ - 4 = . : E—
=TYPE 1 Psycholoog - NADIEN: Eerstelijnsconventie

OF
\ < - 400094 bilan

Logopedist -400153: sessie

v




DOMUS

il Zorgtraject type 2: multidisciplinaire zorg

Kinesitherapeut B B Cfr. supra

Eerstelijns N

B
Psycholoog < S
—
Logopedist ® b Cfr. supra
Nood aan > 2 zorgverstrekkers
=TYPE 2 ot 3 - 400050: bilan
Diétist = 4

-400116: sessie

1ste lijn: 2de lijn:
Ergotherapeut -400072: bilan -400470: bilan
- 400131: sessie. - 400492: sessie.

1ste lijn: 2de lijn:
-400433: bilan -400514: bilan
-400455: sessie -400536: sessie

v

Neuropsycholoog L




wased  Start zorgtraject

MeDICA

A Toetreding via pseudocode 400013
A GMD arts/groepering/Medisch Huis

Prestaties

Zorgveriener  Stefan Teughels

Getuigschrift datum | 27/11/2022 16:34 =
Raadpleging @ Praktijkkamer Bezoek
Momentvan | We/Fe Avond Nacht
consultatie
Code Omschrijving Remgeld &
Betrek. Prest. Honorarium Suppl. Terugbetaald
101076 Raadpleging in de spreekkamer door een geaccrediteerde huisarts 27.80 0.00 2780 W
< 400013 Behandeling in kader van het zorgtraject Post-COVID-19 > 0.00 0.00 0.00
€ 27.80 € 0.00 € 27.80
Betaling
Totaal € 27.80 Remgeld niet aanrekenen
Totaal nog te betalen € 27.80 100 % | remgeld aanrekenen

Verwijderen Opslaan




DOMUS

e Start zorgtraject

A Opmaak behandelplan op basis van een assesment (anamnese, KO,
TO 15t en 29% [jjn) in functie van gepersonaliseerde doelstellingen en
iInformatieverstrekking aan de patiént

A Verwijzing naar gepaste zorgverlener(s): op voorschrift vermelden
APoGdavid revalidatiebo

A Belangrijk! Raadpleging in kader traject progressieve tewerkstelling
voor overleg met

A Adviserend arts Ziekenfonds
A Terug naar werk coordinator
A Arbeidsarts




DOMUS Overzicht max. aantal beurten per zorgverlener

MEeDICA

A Kinesitherapeut:
A 18 beurten
A Nadien extra beurten (max. 30 per 6 maanden/60 per jaar)

A Diétist:
A Intake 60 minuten
A Behandelsessies 30 minuten max. 7/jaar

A Ergotherapeut:
A Observatiebilan 60 minuten
A Behandelsessies 60 minuten max. 14/jaar en max. 2 per dag
A 0ok in 2¢ lijn mogelijk




DOMUS Overzicht max. aantal beurten per zorgverlener

MEeDICA

A Logopedist
A Intake 60 minuten
A Behandelsessies 30 min. Max. 7/jaar
A Kan virtueel

A Psycholoog

A Eerstelijnspsycholoog in kader overeenkomst 26/7/2021 tussen riziv en netwerk geestelijke gezondheid
betreffende de financiering van de psychologische functies in de eerste lijn

A Neuropsycholoog:
A Observatiebilan 180 minuten
A Behandelsessies 60 minuten 10x/jaar
A Kan virtueel
A Ook in 2% lijn mogelijk



DOMUS

MEDICA Zorgcodordinatie vanaf type 2

A Wie?
A Huisarts, andere zorgverleners
AKan gedel egeerd worden aan (praktiijk

A Forfaitair honorarium van 120 euro (ncl 400175) (1x/jaar)
A Taken:

1° de ontwikkeling van het partnerschap met de andere eerstelijnszorgverleners,
de neuropsycholoog en ergotherapeut uit tweede lijn en/of de arts-specialist;

2° de tijdige verwijzing naar de arts-specialist;

3° de planning, codrdinatie en opvolging van het behandelplan;

4° de communicatie en organisatie met de betrokken zorgverleners;

5° het ondersteunen van de patiént in het overleg en bewaken dat de patiént
voldoende beluisterd wordt (bv. formuleren gepersonaliseerde doelstellingen)

6° het overleg met adviserend arts / arbeidsarts in het kader van eventuele
reintegratie verzorgen

- 7° de opmaak van het verslag na elk overleg




DOMUS

MEDICA Zorgcoordinatie-teamoverleg

A Organiseren teamoverleg

A Aanwezig:
A Huisarts, andere zorgverleners, patiént, (specialist)

A Indien patiént niet aanwezig bespreekt HA/ZC het behandelplan met
hem/haar

ADeel namehonor arncl400190) an 20 U (

A 15t teamoverleg:
A Bepalen wie zorgcodrdinator is

A Bespreken behandelplan en i afspraken en gepersonaliseerde
doelstellingen volgens bestaande beschikbare richtlijnen

A Volgende overleggen bespreking en vervollediging

A Min 2x/6 maanden (max. 3 vergoed per 6 maanden)

A Laatste overleg kan beslist worden evt. 1malig verlenging 6 maanden
A Indien verdere behandeling niet meer nodig: beéindiging ZT

A Indien geen verbetering of verergering kan naar 2¢ lijn verwezen
worden

A Teamoverleg fysiek, virtueel, hybride



DOMUS

S Zorgtraject type 1 en 2

- Startcode: 400330 bij eerste sessie

GMD-houdende HUS RS Ll Kinesitherapeut —_— - C-pathologie: 18 beurten

diagnose poSECSIES _ NADIEN: 400035: 30 beurten extra
OF
Nood aan één zorgverstrekker Eerstelijns - Startcode: 400352 hij eerste sessie
=TYPE 1 Y Psycholoog - NADIEN: Eerstelijnsconventie
OR
[
Foonodist -400094: bilan
S -400153: sessie
Opstellen (
behandelplan

Kinesitherapeut P Cfr. supra

Eerstelijns I < 2

Psycholoog % Ol Sipea

|
Logopedist b Cfr. supra
h 4
- Teamoverleg
Nood aan > 2 zorgverstrekkers - Zorgcoordinator wordt ‘
=iXPE2 aangesteld d -400050: bilan
Diétist 14

-400116: sessie

Pseudocode 400013 start zorgtraject 1ste lijn; 2de lin:

. . -400072: bilan -400470: bilan
Voorschrift postcovid 400131 sessie 400492 sessie
Monodisc K, P, L

o_fo 1ste lijn: 2de lijn:
MultIdISC: =P D, E, NP Neuropsycholoog —— B—0——72 -400433: bilan - 400514 bilan
-400455: sessie -400536: sessie

Zorgcodordinatie en teamoverleg
Deelname teamoverleg code 400190
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