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Long COVID B

m Myocardial
inflammation

m T Serum troponin

m Palpitations

Lungs

m Dyspnea
m Chest pain
m Cough

Brain
m ‘Brain fog’

m Delirium

m Fatigue

m Sleep disturbances

m Depression/anxiety/PTSD/0CS

Pancreas Spleen

m | T&Blymphocyte
m Atrophy of lymphoid follicles

m Pancreatic injury
m Pancreatitis

Liver

' m Liverinjury

m T Aspartate
aminotransferase

m T Alanine aminotransferase

Kidney
® Renal impairment
m Acute kidney injury

Blood vessels
® Inflammation

m Vessel damage
m Coagulopathy

m Microangiopathy

Gastrointestinal tract
m Diarrhea

m Nausea

m Sore throat




Long COVID ile ilgili bilinenler....

v Hastaligin siddetinden bagimsiz herkeste gorilebilir

v’ Tekrarlayan COVID enfeksiyonlari riski daha da artirir

v COVID testi pozitif olmayabilir

v Klinigi heterojen

v’ Haftalar, aylar, yillar boyunca devam edebilir

v’ Semptomlarin siddetinde azalma/artis (relaps/remisyon)
gorulebilir

v Fiziksel aktivite, stres, egzersiz, mental aktivite relapsi tetikler
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Kimlerde Long COVID Gelisir?

e Altta yatan komorbiditesi olanlar (6rn. DM, HT, astim)
* |leri yasta kisiler (>50 yas)
* Obezler

e Kadinlar
e Akut semptom yuku (COVID'in ilk haftasinda = 5 semptom)

* Hospitalizasyon gerektiren enfeksiyon

Demirci S, Uludiz D. COVID-19 erken ve uzun dénem néroloji yansimalari. Uzu
COVID-19 ve Noroloji. 1. Baski. Ankara: Turkiye Klinikleri; 2022. p.1-9.



Post COVID-19 Condition
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Figure 1. General Overview of Post COVID-19 Condition
Science Briefs of the Ontario COVID-19 Science Advisory Table. 2021;2(44).



SUFFER WITH EACH LONG
COVID SYMPTOM Noropsikiyatrik

semptomlar 6n planda....

011 %
“.?;:'n"g 21%

Attention

disorder
1%  25%
(v
Headache Hair loss
44% 6%

! .
est Panting

Psychiatric
illness 6%

Pulmonary
fibrosis 5%

Flushing 5%
Diabetes 4%
Dizziness 3%

Throat
pain 3%

1M%
Sleep
disorder

Long-COVID: Cok genis bir
yelpaze
* Yataga bagimli olanlardan
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Long COVID’de Noropsikiyatrik ....

* Long COVID tanim: Akut hastaliktan sonra 4 haftadan daha
uzun sitre devam eden siddetli yorgunluk, bas agrisi,
subjektif kognitif bozukluk ("beyin sisi"), duygudurum
bozukluklari, uyku bozukluklari ile karakterize....

22 Aug;32(6):323-330



Long COVID may overlap with other complications of
acute COVID-19 illness making it hard to define.

Other*

Hospita ICS**

complications




Long COVID Norokognitif Disfonksiyon

* Hastaligin siddetinden bagimsiz, hastalar sayisiz norokognitif
semptom ile prezente olabilir

e Kadinlarda daha sik (%70’e kadar)

e Hastaligin her evresinde norolojik tutulum goérulebilir
v’ Akut enfeksiyon
v'Uzamis semptomatik donem
v'Post-COVID

Trends Cardiovasc Med. 2022 Aug;32(6):323-330



compromised
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psychomotor
coordination general short-term
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Fig. 1. Common neuropsychiatric symptoms of long COVID. PTSD - Post
traumatic stress disorder.



COVID-19 Norolojik Tutulum

K.S. Hingorani, S. Bhadola and A.M. Cervantes-Arslanian
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Trends in Cardiovascular Medicine 32 (2022) 323-330

Sekel degisiklikler...
Long COVID, beyin sisi

Periferik tutulum...

Fig. 1.. This schematic demonstrates the spectrum of neurologic complications which have been associated with SARS-CoV-2 infections. The pathologic manifestations are
wide ranging from vascular manifestations (hemorrhagic and ischemic strokes, PRES, CVST), generalized CNS disorders (seizures, meningitis, encephalitis), to peripheral
neuropathies (GBS, cranial neuropathies) and post-infectious sequelae (long COVID). The proposed mechanisms behind these injuries include immune dysregulation, aberrant
thrombogenesis and multi-organ failure in the setting of critical illness. Please refer to table 1 for a more comprehensive list.

Trends Cardiovasc Med. 2022
Aug;32(6):323-330



Norolojik Disfonksiyon Patogeneazi

SSS’nin direk noronal invazyonu
v ACE-2, néropilin-1
v SARS-CoV-2’nin beyni direk enfekte etmesi (ndrotropizm)

Kan-beyin bariyeri hasari
v’ Endotelyal disfonksiyon

Trombus gelisimi
v’ Sepsis-induced koagllopatiye benzer, ancak es degil
v Iskemik néronal hasari artiriyor

Indirek norolojik hasar
v’ Hipoksi
v/ Multiorgan yetmezIigi
v’ Sepsis, septik sok
v Sitokin firtinasi
v’ Otoantikorlar




Long COVID
Norokognitif Disfonksiyon Patogenezi

* Noroinvaziv hastaligi destekleyen yeterli kanit YOK
* SARS-CoV-2 ensefaliti vakasi az

* Semptomlar ve ACE-2 reseptorlerinin uzaysal boyutu karsilastirildigida
semptomlar ACE-2 a¢isindan zengin bolgelerin disfonksiyonu ile
ortusuyor

* PET calismalari da bu bolgelerin hipometabolik aktivitesini gdsteriyor

Burcu Polat ve ark. Uzun Dénem COVID-19 ve Nérokognitif Belirtiler
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Figure 1. Possible mechanisms contributing to COVID-19-related cognitive impairment
e Otoimmuiinite ve inflamasyon
v'Daha cok suclanan mekanizma

v'Kadinlarda sik olmasi, multisistemik olmasi..



Long COVID
Norokognitif Disfonksiyon Patogenezi

* Antigenic impirinting:
v'Antijenik damgalama/iz birakma
v'>60 yil 6nce ‘ilk antijenik glinah’ o

larak tanimlanmis

v'Bagisiklik sistemi, bir patojen ailesinden ilk karsilasilan virlisten bir

antijen ile damgalandiginda, sonra

v'SARS-CoV-2’den ziyade daha 6nce
gelisen antikor yaniti nérocovid va

i tim antikor yanitlarini yonetir.
ki koronaviruslere yonelik

calarini aciklayabilir

Trends Cardiovasc Med. 2022 Aug;32(6):323-330

Yang, A.C. et al. Dysregulation of brain and choroid plexus cell types in severe

COVID-19. Nature 595, 565-571 (2021).



Norokognitif Disfonksiyon Yeni mi?

* Daha dnceki pandemilerde de bildirilmis
v'1889-1892 influenza pandemileri
v'1918-1919 Ispanyol gribi pandemisi

* Ensefalit, letarji, miyaljik ensefalomiyelit (kronik yorgunluk sendromu
veya viral yorgunluk sendromu)

* Influenza gibi sistemik semptomlara da neden olan viral
enfeksiyonlarda dikkat daginikligi gibi kognitif semptomlar g.b

Burcu Polat ve ark. Uzun Dénem COVID-19 ve Nérokognitif Belirtiler



Norokognitif Disfonksiyon Yeni mi?

* SARS-CoV ve MERS-CoV 12. ayda
v'Kalici anksiyete veya depresyon: 1/3
v'Post-travmatik stress bozuklugu: %39

e Akut konflizyon, mani, psikoz ve rezidu depresyon, anksiyete,
uykusuzluk, hafiza gucligu, posttravmatik stres bozuklugu ve
yorgunluk tarif edilmis, cogu hastada zamanla iyilesme gorulmus

Ahmed H, Rehabil Med. 2020;52(5):jrm00063.
Toniolo S, et al. J Alzheimers Dis. 2021;82(3):883-98.



Long COVID: Noropsikiyatrik Belirtiler

Santral Sinir Sistemi

Yorgunluk

Beyin sisi (brain fog)
Kognitif bozukluk
Uyku bozukluklari
Bas agrisi

Emosyonel/duygudurum bozuklugu

Bas donmesi

Disotonomi

Periferik Sinir Sistemi

Kas glcsuzllgu
Miyalji

Tat azalmasi

Koku azalmasi
Isitme kaybi/tinnitus

Sensorimotor defisit (hipoestezi,
dizestezi, tremor)



Long COVID Noropsikiyatrik Etkiler
Prevelans

* Calismalar ¢cok degisken
v'Farkli popilasyonlar (hospitalize, YBU, toplum bazli..)
v'Farkl stirelerde (1. aydan sonra, 3. ayda, 6.ayda..)
v'Semptomlar cok cesitli, yayginliklari degisken...
v'Kullanilan ydntem

* Tani standardizasyonunda sorunlar e

-
\o®
* Subjektif semptomlar W

* COVID susu...
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Post-COVID syndrome: A single-center questionnaire study
on 1007 participants recovered from COVID-19

Bircan Kayaaslan® | Fatma Eser! | Ayse K. Kalem® | Gamze Kaya? |

Betul Kaplan? | Duygu Kacar? | Imran Hasanoglu®® | Belgin Coskun? |

e 1007 hastada akut COVID-19 (ayaktan/yatan, hafif/orta/agir)
e Hastaligin 3. ayindan sonra

* %47.5'unda semptomlar persiste ediyor

* Noropsikiyatrik bozukluklar %24.5

* Yorgunluk/tikenmislik, konsantrasyon/hafiza sorunlari, uyku
problemleri en sik persiste eden semptomlar...

J Med Virol. 2021;1-9



Percentage of Persistent Symptoms on COVID-19 Survivors
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FIGURE 1 Percentage of persistent symptoms on coronavirus disease 2019 survivors
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Populasyon bazli calismalar...

Comparative Study > Lancet Psychiatry. 2021 May;8(5):416-427.
doi: 10.1016/52215-0366(21)00084-5. Epub 2021 Apr 6.

6-month neurological and psychiatric outcomes in
236 379 survivors of COVID-19: a retrospective cohort
study using electronic health records

Maxime Taquet 1, John R Geddes ', Masud Husain 2, Sierra Luciano 3, Paul J Harrison 4

Genis veri tabanl bir kohort ¢alismasi: YBU hastalarinda biberbir eslestirilmis kohort
v'COVID

v'Iinfluenza
v'Iinfluenza dahil herhangi bir solunum yolu viriisii ile enfekte olan

* 236.379 COVID enfeksiyonu

Lancet Psychiatry 2021; 8: 416—427.



Populasyon bazli calismalar...

e Akut COVID’i takip eden ilk 6
ayda hastalarin 1/3’tinde
norolojik veya psikiyatrik
hastalik tanisi konulmakta

e COVID enfeksiyonu sonrasi risk
diger Ust solunum yolu viral
enfeksiyonlardan daha yuksek

Lancet Psychiatry 2021; 8: 416—427.
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Long COVID: En Yaygin Belirtiler
sistem  semptom

Yorgunluk Genel ve efor sonrasi yorgunluk: %93
Solunum semptomlari Kalici 6ksirik :%63

Kas-iskelet Agri ve kas yorgunlugu: %72
Norolojik Bas agrisi : %55

Norokognitif bozukluk: %46
Bas donmesi: %46

Psikiyatrik/psikolojik Uyku bozukluklan ve duygudurum degisiklikleri (%76)

Kardiyovaskiler Carpinti/ aritmi (%42), postural tasikardi sendromu (%25)
Gastrointestinal Mide bulantisi, bagirsak degisiklikleri, hazimsizlik (%41)

Genel Kalicl ates (%38), gogus agrisi (%60), dokintiler (%19), anosmi (%54)
Metabolik Diyabet veya alttaki metabolik hastaligin kotilesme (%20)

D. Salmon-Ceron et al. Journal of Infection 82 (2021) el—e4



B Acute COVID-19 phase B Prolonged COVID-19 phase
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Fever/chills 72.9% l

Anosmia/dysgeusia 71.4% |

Headaches 64.3% |
Asthenia 58.6% 72.9%
Cough 57.1% 12.9% :
Chest oppressions/pains 51,4% | 52.9% NorOkognitif
Mytigiaathralgies 44.3% | bozukluklar ve norolojik
Capees 2 | o bulgular ge¢ donemde
piarhea 0% gorilme egiliminde..
Odynophagia 30% - 11.4%
Sensory disturbances : 22.9% _ 55.7% e B
Rhinorrhea 157% | I 7.1% '
Vomiting/Nauseas 11.4% - 8.6% Semptomlar Zamanla
Palpitations/tachycardia . 10% || 41.4% dalgalanabilir
Skin signs 8.6% || 14.3%
Other cardio-thoracic signs ? 8.6% . 11.4%
Conjunctivitis 8.6% | I 1.4%

4.3% |
1.4% ||

Cognitive neuro disorders

Other neurological signs 24.3%

Epigastric pains 1.4% I 4.3%
Deafness 0% 1.4%

D. Salmon-Ceron et al. Journal of Infection 82 (2021) el—e4
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Original Investigation | Infectious Diseases

Assessment of the Frequency and Variety of Persistent Symptoms

Among Patients With COVID-19
A Systematic Review

Tahmina Kasserle, MPH; Michael Hittle, BS; Steven N. Goodman, MD, MHS, PhiD

Abstract

IMPORTAMNCE Infection with COWVID-19 has been associated with long-term symptoms, but the
frequency, variety, and severity of these complications are not well understood. Many published
commentaries have proposed plans for pandemic controd that are primarily based on mortality rates
among older individuals without considering long-term morbidity among individuals of 2l ages.
Reliable estimates of such morbidity are important for patient care, prognosis, and development of
public health policy.

OBJECTIVE To conduct a systematic review of studies examining the frequency and variety of
persistent symptoms after COWVID-19 infection.

EVIDEMNCE REVIEW A search of PubMed and Web of Science was conducted to identify studies
published from Janwary 1, 2020, to March 11, 2021, that examined persistent symptoms after
COVID-19 infection. Persistent symptoms were defined as those persisting fior at least 60 days after
diagnosis, symptom onset, or hospitalization or at least 30 days after recovery from the aoute iliness
or hospital discharge. Search terms induded COVID-IS, SARS-Col-2, corongwines, 2009-nCoV, jong-
term, after recovery, lang-howl, persistent, outcome, symptom, folfow-wp, and longitudingl. All
English-language artidles that presented primary data from cohort studies that reported the
prevalence of persistent symptoms among individuals with SARS-Co\-2 infection and that had
clearly defined and sufficdent follow-up were induded. Case reports, case series, and studies that
desaribed symptoms only at the time of infection andior hospitalization were excluded. A structured
framework was applied to appraise study guality.

FINDINGS A total of 1974 records were identified; of those, 1247 articke titles and abstracts were
soreensad. After remosal of duplicates and exclusions, 92 full-text articles were assessed for eligibility;
47 studies were deemed eligible, and 45 studies reporting B4 clinical signs or symptoms were
induded in the systematic review. OF 9751 total participants, 5266 (54.0%) were male; 20 of 45
studies reported mean wmemn &0 years. Among 16 studies, most of which
comprised participants who were previously hospitalized, the median proportion of individuals
experiencing at keast 1 persistent symptom was 72.5% (interquartike ramge [MJR], 55.0%-5000%6).
Individual symptoms ooourring most frequently included shortness of breath or dyspnea (26 studies;
median frequency, 36.0%; IQR, 27.6%-5000%), fatigue or exhaustion (25 studies; median frequency,
40.0%: IQR, IL0%-570%), and sleep disorders or insomnia (8 studies; median 29.4%, KR,
24.4%:-33.0%). There were wide variations in the design and quality of the studies, which had
implications for interpretation and often limited direct comparability and combinability. Major design
differences included patient populations, definitions of time zero (ie, the beginning of the follow-up
interval), follow-up lengths, and outcome definitions, including definitions of iliness severity.

Key Polnts

Question What are the freguency and
variety of persistent symptoms aftar
COVID-19 infection?

Findings In this systematic review of 45
studies induding 9751 participants with
COVID-19, the median proportion of
individuak who experienced at beast 1
persistent symptom was T3%;
symptoms oocurting most freguenthy
induded shortness of breath or
dy=pnaa, fatigue or exhaustion, and
sheep disorders or insomniza. However,
the studies were highly heterogensous
and needed longer follow-up and more
standardired designs.

Meaning This systematic review found
that COVID-19 symptoms commonly
persistad beyond the acute phase of
infection, with implications for health-
associated functioning and qualty of
lifie; however, methodological
improvements are nesdad to reliably
quantify these risks.

+ supplemental content

Author affliatons and artide information are
Iisted at the end of this artide.

Sistematik derleme

9751 hastanin dahil edilmis
45 calisma-> sistematik derleme

En az 1 kalici semptom: %73

En sik gorilen semptomlar
e Tiakenmislik (%40)

* Uyku bozukluklari (%29)
* Bas agrisi

e Kognitif bozukluklar

Jama, 2021



Sistematik derleme

Post-COVID-19 Syndrome: The

Persistent Symptoms at the

Post-viral Stage of the Disease. . o o

A Systematic Review of the Current Kronik yorgunluk, agri : %55
Data

Francesca Safamanna’, Francesca Varonesi ™, Lucia Martini ', Mania Paola Landini? and oo oo

Milona Fini Norolojik semptomlar (% 24.1)
" IRCCS Isttuto Oriopedico Aol Compler Stucturs of Swgical Sciences and Technologies, Soiogna, faly, * (RCCS s v

Ortopeaiog FEof, SCEntne DIecton, Soogna, Ky ° En Slk ba§ angSI
Whilst the entire world is batthing the second wave of COVID-18, a substantial proportion

of patients who have suffered from the condibon in the past months are reporting ¢ Ta t/ ko ku kaybl
symptoms that last for months after recovery, 1. e., long-term COVID-19 symptoms.

We aimed to assess the current evidence on the long-term symptoms in COVID-19 o Uyku bozu kI u kla r|
patientz. We did a systematic review on PubMed, Web of Science, EMBASE, and

Google Scholar from database inception to February 15, 2021, for studies on long-term Y 1 1
COVID-19 symptoms. We included all type of papers that reported at least one long-term D I Sta I p a reStez I

COVID-19 symptom. We screened studies using a standardized data collection form and o, e
pocled data from publizhed studies. Cohort cross-sectonal, case-report, cazes-senes, ® Kog n |t|f boz u kI u k
casze-control studies, and review were graded using specific quality assessment tools.
Cf 11,261 publications found following owr initial s=sarch we assessed 218 full-text
articles, of which 145 met all s=lection crterna. We found that 20.70% of reports on
long-term COWVID-19 symptoms were on abnomal lung functions, 24.13% on neurclogic
complaints and olfactory dysfunctions, and 55.17% on specific widespread symptoms,
mainky chronic fatigue, and pain. Despite the relatively high heterogeneity of the reviewed
studies, our findings highlighted that a noteworthy proportion of patients who have
sufiered from SARS-CoV-2 infection present a "post-00VID syndrome.” The multfacsted
understanding of all aspects of the COVID-18 pandermic, including these long-term
symptoms, will allow us to respond to all the global health challenges, thus paving the
way to a stronger public health.
Frontiers in Medicine,2021



METAANALIZ

18 calisma
10.530 hasta

Yorgunluk %45
Beyin sisi: % 36

Hafiza problemi %29

Table 1
Descriptive statistics for overall study population, n (%), stratified by hospitalisation.

All Patients
(N=10,530)

MNon-hospitalised
(N= 4,747)

Hospitalised
(N=5,783)

Demographic Characteristics
Male™
Age’, mean, (SD)

Acute COVID-19 Information
Hospital admission
Duration of hospital admission’, days (SD)
ICU admission
Duration of ICU admission”, days (SD)

Comorbidities
CAD
CKD
COPD
Diabetes
Hypertension

Acute COVID-19 Symptoms
Anosmia
Confusion
Dysgeusia
Headache
Myalgia

Neurological symptoms of
post-COVID-19 syndrome
Anosmia
Attention Disorder
Brain Fog'

Tontusion
Dysgeusia

Fatigue

Headache

Memory Issues
Movement Disorder
Myalgia

Pain

Paraesthesia

Neuropsychiatric symptoms of
post-COVID-19 syndrome
Anxiety
Depression
PTSD
Sleep disturbance

4115/10140 (41)
52 (10)

6107,/10530 (58)
12 (4)
522/4045 (13)
13 (4)

117/4682 (3)

232/4088 (6)

187/8032 (2)

998/8217 (12)
1885/8217 (23)

416/818 (51)
7/120 (6)
346/776 (45)
198,413 (48)
100/538 (19)

357/3164 (11)
271,/1207 (22)
1557,/4329 (36)

246/2703 (9)

3197/7173 (45)

1502/7437 (20)

1584,/5033 (29)

28/857 (3)
1373/7555 (18)
582/2086 (28)

78/1218 (6)

598,/3104 (20)
480/3104 (15)
135/964 (14)

2411,/7993 (30)

924/4245 (22)
46 (4)

324/4747 (7)

30/3762 (1)
15,/3762 (0)
68/3762 (2)
342/3762 (9)

202/353 (57)
183/353 (52)
183/353 (52)

93,505 (18)
73,130 (56)
1515/3914 (39)
74/152 (49)
86,505 (17)
2430/4747 (51)
1398,/4267 (33)
1311/3892 (34)
1159/4267 (27)
107/350 (31)

198,632 (31)
173/632 (27)
35/130
1411,/3892 (36)

2975/5464 (54)
57 (7)

5783/5783 (100)
12 (4)
522/4045 (13)
13 (4)

87,920 (9)
232/4088 (6)
172/4270 (4)

930,/4455 (21)
1543/4455 (35)

214/465 (46)
7/120 (6)
163,423 (39)
15/60 (25)
100/538 (19)

264/2659 (10)
198/1077 (18)
427415 (10)
21,797 (3)
160,2198 (7)
767/2426 (32)
104/3170 (3)
27371141 (24)
28/857 (3)
214,/3288 (7)
475/1736 (27)
78/1218 (6)

400/2472 (16)
307/2472 (12)
100/834 (12)
1000,/4101 (24)

Journal of the Neurological Sciences 434 (2022) 120162



Long COVID hospitalizasyon gerektirmeyen
hastalarda da sik gorulur
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Research paper

Characterizing long COVID in an international cohort: 7 months of
symptoms and their impact

Hannah E. Davis™’, Gina S. Assaf*', Lisa McCorkell™', Hannah Wei*', Ryan . Low™”!,

* 3762 katilimciyi iceren kohort
* 56 Ulke dahil

* Online anket calismasi (2 ayri anket)

e 1.anket (hastalik baslangici): 10 organ sistemine ait 203 semptom

e 2.anket (7. aydan sonra): 66 semptom

* COVID-19'un yasam, is, ve bazal saglik dizeyine donus tzerindeki

etkisi arastiriimis

H.E. Davis et al. / EClinicalMedicine 38 (2021) 101019
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Research paper

Characterizing long COVID in an international cohort: 7 months of
symptoms and their impact

Hannah E. Davis™’, Gina S. Assaf*', Lisa McCorkell™', Hannah Wei*', Ryan . Low™”!,

e Ortalama 56 semptom (55.9+25.5) gelisimi, 9.1 organ tutulumu +

e Katilimcilarin cogu kadin (%78.9)

e Cok buyuk kismi ayaktan hasta:
v %56.7’sinde hastane basvurus yok
v %34.9’unda acil servis basvurusu var
v %8.4’Unde hospitalizasyon

* En stk semptomlar: Yorgunluk, efor sonrasi halsizlik, kognitif bozukluk (%58)

H.E. Davis et al. / EClinicalMedicine 38 (2021) 101019
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Research paper

Characterizing long COVID in an international cohort: 7 months of
symptoms and their impact

Hannah E. Davis™’, Gina S. Assaf*', Lisa McCorkell™', Hannah Wei*', Ryan . Low™”!,

* Long-COVID olgularinda %91.8 oraninda 7. ayda semptomlar persiste ediyor

e Katilimcilarin %6.8’i 28. glin itibariyle iyilesmis

« Ozellikle sistemik ve nérokognitif bulgular uzun siiriiyor

* SARS-CoV-2 pozitif/negatif test gruplari ve cinsiyet acisindan bir fark YOK

H.E. Davis et al. / EClinicalMedicine 38 (2021) 101019



Noropsikiyatrik semptomlarin
prevelansi

Sensorimotor % 91

Duygu ve mood degisikligi % 88
Norokognitif disfonksiyon %85
Uyku bozukluklari % 78

Bas agrisi % 76

Hafiza: %72

Hallsinasyon %15

Tat ve koku kaybi %57

AN N N U NI

H.E. Davis et al. / EClinicalMedicine 38 (2021) 101019

Table 3

Overall system prevalence data.

Symptom Category Total# Mean Lower Upper Cl
Prevalence Cl

Systemic 3750 99.70 99.49 99.84

Reproductive | 2341 62.25 60.68 63.74
Genitourinary |
Endocrine

Cardiovascular 3236 86.04 84.90 87.16

Musculoskeletal 3530 93.85 93.03 94.60

Immunologic [ 791 21.05 19.77 2243
Autoimmune

HEENT 3761 100.00 100.00 100.00

Pulmonary | 3499 93.03 92.21 93.8
Respiratory

Gastrointestinal 3216 85.50 84.37 86.6

Dermatologic 2221 59.06 57.52 60.63

MNeuropsychiatric - 3212 8543 84.29 86.55
Cognitive
Dysfunction

Neuropsychiatric - 1828 48.62 47.00 50.21
Speech and
Language

MNeuropsychiatric - 2739 72.81 71.40 74.20
Memory

Neuropsychiatric - 2887 76.74 75.36 78.04
Headaches

MNeuropsychiatric - 2166 57.60 56.06 59.21
Smell and Taste

MNeuropsychiatric - 2955 78.58 77.25 79.88
Sleep

MNeuropsychiatric - 3320 88.25 87.19 89.26
Emotion and
Mood

MNeuropsychiatric - 580 15.42 14.30 16.64
Hallucinations

Neuropsychiatric - 3440 91.44 90.48 92.29

Sensorimotor




Beyin sisi ve kognitif
disfonksiyon %85

All

Noropsikiyatrik

Anxiety

Irritability

Depression

Maood lability

Tearfulness

Apathy

Sense of doom
Derealization/Depersonalization
Anger
Impulsivity/Disinhibition
Suicidality

Aggression

Other Emotional changes
Euphoria

Hypomania

Delusions

Mania

bozukluklar %90

All

Dizziness / vertigo - balance issues
Tingling/pins and needles
Tremors

Numbness/loss of sensation
Sensitivity to noise

Tinnitus

Sensation of brain pressure
Neuralgia (nerve pain)

Vibrating Sensations

Electrical zaps/electrical shock sensation
Numbness/weakness - one side
Sensation of brain warmth/on fire
Inability to yawn

Inability to cry

All

Insomnia

Waking up several times at night
Difficulty falling asleep
Awakened by feeling inability to breathe
Vivid dreams

Nightmares

Waking up early in the morning
Restless leg syndrome

Lucid dreams

Sleep apnea

All

Brain fog

Poor attention

Difficulty thinking

Difficulty executive functioning
Difficulty problem-solving
Slowed thoughts

Acute (sudden) confusion
Thoughts moving too quickly
Agnosia

Other Cognitive Functioning issues

3
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All

Short-term memory loss
Long-term memory loss

Other Memory Symptoms
Forgetting how to do routine tasks
Inability to make new memories

All

Headaches, behind the eyes
Headaches, diffuse

Headaches, in the temples
Headaches, at the base of the skull
Headaches/pain after mental exertion
Migraines

Headaches/other

g.
All
Loss of smell
Loss of taste
Altered sense of taste
Phantom smells
Altered sense of smell
Fhantom taste
Heightened sense of smell
Heightened sense of taste

All

Difficulty finding the right wards
Difficulty communicating verbally
Changes to non-primary language
Difficulty processing written text
Difficulty comprehending speech
Difficulting speaking

Difficulty communicating in writing
Slurring words/speech

Speaking unrecognizable words
Other Speech/Language symptoms

All

Visual hallucinations
Auditory hallucinations
Tactile hallucinations
Other

—
P

- I Memory
0 10 20 30 40 50 &0 70 80 S0 100
———————————

———————

——

—————

P

P

f— I Headaches
0 10 20 30 40 50 80 VO BO S0 100
———————

E——————

————

[

—

J—

p—

= I Taste and Smell
D 10 20 30 40 50 60 70 B0 SO 100
——

——

P

———

P

P

——

—

f—

= [ Speech and Language
0 1w 20 30 40 30 &0 70 80 90 100
P

 —

j—

-

= I Hallucinations
0 10 20 30 40 50 60 J0O 80 90 100

Prevalence {in percentage)



Percentage of patients

Percentage of patients

100
90
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100
90
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10

a. Memory issues Age groups

I 18-29
I 30-39

B 40-49
[ ] B 50-59

I 60-69
70+

I

All memory Short-term Long-term Inability Forgetting Other

issues

memory loss memory loss to make new how to do
memories routine tasks
b. Cognitive dysfunction Age groups

I 18-29
I 30-39
B 40-49
B 50-59
] I 60-69

70+

All
Cognitive

|
||Illl i i

Attention Thinking Excecutive Problem Slowed Confusion  Fast Agnosia  Other
functioning solving thoughts thoughts

» Kognitif disfonksiyon yastan
bagimsiz herkeste gorulUyor

e Etkilenen bireylerde anlamli
anlamli is ve gunlik yasam
aktivitesi bozuklugu

H.E. Davis et al. / EClinicalMedicine 38 (2021) 101019



J. Neuropsy

Symptom probability

k. Neur

Symptom probability
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chiatric - cognitive

16
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opsychiatric - sensorimotor

® Acute confusion
@ Brain fog
® Memory issues

. @ Slurring words
@ Speech and language issues

® Select sensorimotor symptoms

. @ Change of smell and taste

16

20

24

28

@® Dizziness and balance issues
@® Neuralgia
® Tremors

@ Vibrating sensations

e Zamanla ciddi bir
duzelme yok

e Kraniyal goruntuleme
cok buyuk kisminda
normal

H.E. Davis et al. / EClinicalMedicine 38 (2021) 101019
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Py
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£
a Beyin sisi ve hafiza
E o0 oo J oo
3 guclugu zamanla
artiyor
0 é 1‘0 1 .5 2l0 2‘5 0 é 1 .0 1 l5 2‘0 2l5 0 ..;u 1 l{) 1‘5 2I0 2‘5
Time (weeks) Time (weeks) Time (weeks)
Neuropsychiatric 20. Acute (sudden) confusion/disorientation 41. All sensorimotor symptoms
12. Changes to sense of smell and taste 47.Brain fog
22. Dizzines, unsteadiness or balance issues 61. Memory issues
31. Hallucinations 50. Neuralgia (nerve pain)
29. Headaches and related symptoms 62. Speech/language issues
35. Insomnia 52. Tremors
27. Other sleeping symptoms 56. Vibrating Sensations
34. Sleep apnea
36. Slurring words/speech
Pulmonary/ 3. Dry cough 14. Breathing difficulty (normal O2 saturation level)
Respiratory 5. Rattling of breath 17. Cough with mucus production

10. Coughing up Blood

24. Other Respiratory and Sinus
16. Shortness of Breath

13. Sneezing

H.E. Davis et al. / EClinicalMedicine 38 (2021) 101019



Calismada sonug olarak;

* Calisma long COVID hastalarinin yasadigi cok cesitli nérolojik semptomlar
vurgulanmis

e Ayaktan hasta populasyonda, COVID-19 hastaliginin neden oldugu kognitif
disfonksiyona dair kanitlari tanimlamis

e Katilimcilarin %88'inden fazlasinin yasadigi hafiza ve nérokognitif
disfonksiyon, bu kohortta en yaygin ve kalici norolojik semptomlar

* Her yasta esit derecede yaygindi ve is ve glnlik yasam tzerinde énemli bir
etkisi vardi.



Norokognitif Disfonksiyonun Zaman Igindeki

Anosmia

Anxiety

Brain Fog

Cognitive Dysfunction
Depression
Dysgeusia

Fatigue

Headache

Insomnia

Memory Issues

Myalgia

Degisimi

Fig. 3. Frequency (proportion) of symptoms reported in post-
COVID-19 syndrome.

At least three studies were required to provide mid-term and
long-term follow-up for frequencies to be displayed. Black dots
indicate symptom frequency when assessed between three and
six months after acute COVID-19 onset. White dots indicate
symptom frequency when assessed at six or more months After
acute illness onset.

KOTU HABER

Norokognitif bozukluklar
zamanla duiizelmiyor, artiyor...
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© Long-term (=6 months)
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Long COVID

e Cocuk ve adolesanlarda da long COVID gorulir (%4-%66)

* BUIgUIar er|§k|nlere benzer e Semptomlarini tarif edemeyebilirler

* Pandemi anksiyete ve depresyonu o.b
* Post-intensive care (PICS) long COVID’i taklit

* Norolojik semptomlar edebilir

v"Uyku bozukluklari (%33.3)

v’ Parestezi (%28.9)

v’ Bas agrisi (%28.9)

v’ Tat-kuku kaybi/azalmasi (%25.6)
v'Bas donmesi (%18.9)

v Hafiza glicligu (%17.8)

v’ Konsantrasyon glcligi (%8.9)

J Psychiatr Res. 2022 Dec;156:349-360



Bas agrisi

* 3 glinden uzun sidren agri

* Analjeziklere direncli

e Bazi hastalarda SVO veya meningoensefalitin bir bulgusu olarak
karsimiza ¢cikmakta

Trends Cardiovasc Med. 2022 Aug;32(6):323-330



Yorgunluk- Tikenmislik (Fatigue)

* Yorgunluk-tiikenmislik: COVID enfeksiyonundan sonra en tutarli ve
kalici semptomlardan biri

e Cozulmemis yorgunlugun etkileri:
v'Fiziksel: Fiziksel aktivitede azalma
v'Duyusal: Agrilar ve hipersensitivite

vislev: Islev yeteneklerinde azalma, ise donlst geciktirebilir veya
engelleyebilir

v'Psikolojik: Hayal kirikligi-endise-anksiyete-depresyon

v’ Kognitif fonksiyon: Hafiza / konsantrasyon

v'Sosyal ve kisisel iliskiler



Brain, Behavior, and Immunity 101 (2022) 93-135

Contents lists available at ScienceDirect

Brain Behavior and Immunity

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

Review Article

Fatigue and cognitive impairment in Post-COVID-19 Syndrome: A
systematic review and meta-analysis

Felicia Ceban ™", Susan Ling *-“, Leanna M.W. Lui *, Yena Lee *“, Hartej Gill?, Kayla M. Teopiz*,

* Derleme ve meta-analiz: 81 calisma, 10.979 hasta
e Long COVID (>12 hf) hastalarinda tiikkenmislik ve kognitif bozukluk
» Hastalarin 1/3’tinde tiikkenmislik, 1/4’tinde kognitif bozukluk

* Kendi kendine diizelen koku kaybi vs semptomlarin aksine, 6zellikle
duyarl bireylerde zamanla dizelme goérulmuyor, hatta zamanla
kdtulesebilir

* 6 aydan once ve sonra oranlar benzer

Brain Behav Immun. 2022 Mar;101:93-135



Beyin Sisi ‘Brain fog’

* Bir cesit kognitif bozukluk

* Entelektlel netlik/aciklik eksikligi, konsantrasyon glicligi, zihinsel
yorgunluk ve anksiyete olarak tanimlanabilir

* En sik gorulen norolojik semptom
v'Kisa sureli hafiza
v'Konsantrasyon
v’ Kelime bulma
v'Konusma guclugu ile ilgili sorunlar

(Evrensel tanim yok)



Beyin Sisi ‘Brain fog’
* Semptomlar genellikle dalgalanir, “iyi ve kotu giunler’
* COVID'in siddeti, yas veya komorbidite ile net bir korelasyonu YOK

* Dalgalanmalar genellikle yorgunluk ve disotonomi gibi diger
semptomlarla iliskili

e Uyku: K6t
* Duygu durum: Depresif, anksiyoz



af Clinical and Translational Newrology

RESEARCH ARTICLE

Persistent neurologic symptoms and cognitive dysfunction
in non-hospitalized Covid-19 “long haulers”

Edith L. Graham (), Jeffrey R. Clark(l, Zachary 5. Orban, Patrick H. Lim, April L. S5zymanski,
Carolyn Taylor, Rebecca M. DiBiase, Dan Tong Jlia, Roumen Balabanov, Sam U. Ho, Ayush Batra,
Eric M. Liotta & Igor ). Koralnik

Davee Department of Neuralogy, Morthwestern University Feinberg School of Medicine, Chicaga, llimais

* Prospektif calisma

* Noro-COVID poliklinigine basvuran ayaktan hastalar

e 100 ardisik hasta (50 PCR+, 50 PCR -)

* Ortayas 43.2 £ 11.3 years, %70 kadin

* Beyin sisi (%81), bas agrisi (%68), uyusma/karincalanma (%60)

* Yorgunluk/tikenmislik (%85)

* SARS-CoV-2 (+) hastalarda dikkat ve hafiza problemleri daha belirgin

Ann Clin Transl Neurol. 2021 May;8(5):1073-1085



Beyin Sisi ‘Brain fog’

* COVID-19 enfeksiyonundan sonra devam eden norolojik semptomlari
olan hastalarda:

v'Beyin MR: Tipik olarak normal

v’ Kiictk calismalarda: FDG-PET ile fonksiyonel nérogoriintileme bazi hastalarda
orbitofrontal girus, hipokampus, amigdala, talamus ve insular korteks dahil

olmak tzere cok sayida glikoz hipometabolizmasi alani tanimlanmis

UpToDate Brett L Cucchiara : COVID-19: Neurologic complications and
management of neurologic conditions



Fig. 1

From: Long COVID: cognitive complaints (brain fog) and dysfunction of the cingulate cortex

X X &y X T
* BEYIN SiSi: FDG PET ile singulat
kortekste hipometabolik aktivite
. . . . gosterilmis
* Kraniyal MR normal

- -6

Patient 1 Patient 2

The cerebral Fluorodeoxyglucose (FDG) Positron Emission Tomography (PET) of patients 1 and 2. In patient 1, the posterior cingulate cortex and the
precuneus are the most hypometabolic regions. In patient 2, anterior and posterior cingulate cortex are involved (more than 25D) Hu gon J,eta |. J Neurol 269 , 44-46 (202 2 ) .



Tat ve koku kaybi

e Tat ve koku kaybi: Prevelans % 53 ve %44’e kadar
* Genellikle hastalik seyrinin ilk ve bazen tek semptomudur

kaybi,

ta\a
* Omikron gibi sonraki SARS-COV-2 su \‘as tat koku kaybi %50

Trends Cardiovasc Med. 2022 Aug;32(6):323-33(



Miyaljik ensefalit - Kronik yorgunluk
sendromu (ME-CFS)

* Herhangi bir viral enf.dan sonra g.b, COVID sonrasi gelisme ihtimali daha yuksek

EBV’ye bagl kronik yorgunluk sendromu veya miyaljik ensefalomiyelit tablosuna

benzer oldugu disinulmekte
24 saat yataga bagimh, ufacik bir ses ya

da 15181 bile tolere edemeyen, her an aci
icinde yasayan kaybolmus hayatlar...

Long-COVID degil

Postural ortostatik tasikardi sendromunu (POTS) hatirlatan otonomik disfonksiyon
kaniti mevcut

Trends Cardiovasc Med. 2022 Aug;32(6):323-330
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Prosopagnosia (Face blindness)




Prosopagnosia (Face blindness)

e 28 yas, kadin

* Musteri hizmetleri temsilcisi, yari zamanli portre artisti
* Mart 2020’de agir COVID enfeksiyonu

* |ki ay sonra semptomlari relaps oluyor

* Yuzleri tanimada guclik cektigini fark ediyor

“It was as if my dad’s voice came
out of a stranger’s face,”

Cortex. 2023 May;162:56-64.



Prosopagnosia (Face blindness)

* Portre cizemiyor

* Yasadigi cevreyi aklinda tutamiyor
e Arabasini koydugu yeri ulamiyor

* Temel yonleri bulamiyor

* Yorgunluk, konstrasyon gucligi ve beyin sisi sikayeti var

 Testler sonucunda oksipitotemporaldeki ‘yuz hafizasi suirecgleri’ ile
ilgili problem

* Genel olarak obje tanima ve hafiza problemi yok

» Siklikla navigasyon, obje tanima ve renk algisi ile ilgili defektler ile birlikte

Cortex. 2023 May;162:56-64.



Morbidity and Mortality Weekly Report

Qutcomes Among Patients Referred to Outpatient Rehabilitation Clinics After
COVID-19 diagnosis — United States, January 2020-March 2021

Jessica S. Rogers-Brown, PhDY2; Valentine Wanga, PhDY3; Catherine Okoro, PhD% Diane Brozowsky, MBAS; Alan Evans, DPT?;
David Hopwood, MSHI?; Jennifer R. Cope, MD!; Brendan R. Jackson, MD!; Dena Bushman, MSN, MPH!:3; Alfonso C. Hernandez-Romieu, MD13;
Robert A. Bonacci, MD1:3; Tim McLeod, MPH; Jennifer R. Chevinsky, MD1:3; Alyson B. Goodman, MD; Meredith G. Dixson, MD!;
Caitlyn Lufty, MPHY; Julie Rushmore, PhD, DVML; Emily Koumans, MD!; Sapna Bamrah Morris, MD!; William Thompson, PhD?

As of June 30, 2021, 33.5 million persons in the United
States had received a diagnosis of COVID-19 (7). Although
most patients infected with SARS-CoV-2, the virus that causes
COVID-19, recover within a few weeks, some experience post—

Control patients, defined as those needing rehabilitation for a
current or previous diagnosis of cancer with no history of an
International Classification of Diseases, Tenth Revision (ICD-10)
COVID-19 diagnosis code,’ were referred to a Select Medical

* Long-COVID hastalarinin saglik durumu, kanserle savasan
hastalardan daha kotu!!!

MMWR /July 9, 2021 / Vol. 70 / No. 27



Ayaktan rehabilitasyon goren COVID
hastalari

Kanser rehabilitasyonu goren grupla kiyaslandiginda;

e Kotii genel saglik : (32.9% vs 25.4%)

Daha kot fiziksel saghk: (44.1% vs 32.6%),

Agri dizeyi 27 (skala 0-10): (40.4% vs 24.8%) COVID’da gorulme
Fiziksel aktivite gligligii: (32.3% versus 24.2%) oranlari daha yuksek
Kotii mental saglik (19.1% versus 15.3%)

* is yapma/ise katilim (37.2% versus 20.4%)

Arkadaslari ile aktiviteye katilim (33.0% versus 18.8%).

MMWR /July 9, 2021/ Vol. 70 / No. 27



* FDA long-COVID magdurlari icin bir toplanti dizenledi
* Durumun ciddiyetine vurgu
* Ekonomi de etkilenebilir

e Our driving focus is to ensure that everyone knows LONG COVID IS REAL.
I’'m gonna repeat that one; our driving focus is to ensure that everyone
knows LONG COVID IS REAL



Asi Sonrasi Norolojik Adverse Reaksiyonlar

TABLE 3 Adverse reactions that may

. ; . : Adverse reactions Vaccine
occur with various coronavirus disease
2019 vaccines Anaphylactic shock All vaccines
- Vaccine-induced immune thrombocytopenia and cerebral venous AstraZeneca
thrombosis and cerebral hemorrhage
Myocarditis and pericarditis in young patients Pfizer, Moderna
Bilateral facial nerve palsy AstraZeneca
Guillain-Barré syndrome Johnson & Johnson
‘ Encephalitis, opsoclonus myoclonus syndrome AstraZeneca
Arterial thromboembolism AstraZeneca

* VITT: Prognozu klasik serebral vendz trombozdan daha kot
* Trombosit <30bin ve intrakraniyal kanama varsa mortalite %73'e kadar

Clin Exp Neuroimmunol. 2022 Feb;13(1):17-23



Long Post-COVID Vaccination Sendrom
(LPCVS)

* Long COVID: Asi sonrasi da gelisebilir
* Asilamadan sonra sikayetlerin > 4 hf devam etmesi
 Vaka veya kucuk vaka serileri mevcut

* Norolojik bulgular 6nemli klinik presentasyonlar arasinda

* Immunolojik mekanizma

v'Viral RNA'ya veya viral proteinlere karsi immunolojik yanit sorumlu
tutuluyor

v'BOS’ta spike proteini veya mRNA partikilleri tespit edilememis

J Brain Nerves, 2022 doi: 10.15761/JBN.1000133
Clin Transl Res. 2022 Nov 9;8(6):506-508.



Long Post-COVID Vaccination Sendrom
(LPCVS)

* 1 vaka: 45 vy, K: Kendiliginden/egzersiz sirasinda ortaya cikan bas agrisi,
konsantrasyon bozuklugu, bas donmesi, uykusuzluk, yorgunluk, bitkinlik,
carpinti

e 3 vakalik seri:
v'Bir hastada: siddetli ates, miyalji, yorgunluk/bitkinlik
v'Bir hastada: bilateral skotom
v'Bir hastada: karpopedal spazmlar, epizodik cift gorme, pre-senkop

J Brain Nerves, 2022 doi: 10.15761/JBN.1000133
Clin Transl Res. 2022 Nov 9;8(6):506-508.



Asi Sonrasi Norolojik Adverse Reaksiyonlar

* Oldukca nadir

* Asinin enfeksiyonu onleyici / hastaligin siddetini azaltici etkisi, bu yan
etkilere agir basar

* Asilama oOnerilir

* Cok sayida kisi asilandiginda asilama sonrasi norolojik hastalik gelisimi
beklenen dogal bir olay l

Asl karsiti kampanyaya
donusebilir...

Clin Exp Neuroimmunol. 2022 Feb;13(1):17-23



Kisa mesajlar...

* Milyonlarca insan long-COVID den muzdarip

e Hastalik ile ilgili hala yeni bilgiler geliyor

* Norolojik tutulum cok 6n planda

* Hastaligin patogenezi muhtemelen multifaktoriyel

* Asemptomatik gecirende, COVID testi negatif olanda, cocuklarda,
tekrarlayan enfeksiyonlarda, asi olanlarda da long COVID gelisebilir

* Yasam kalitesinde ciddi bozulmalar, is gticu kaybi, ekonomik kayiplar?
* Hastaligin yuka ve sekellerini 6lcecek ntfusa dayali kapsamli calismala



Fear of Missing Out




Tesekkdirler....



