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,bf COVID-19 IMMUNOPATOGENIZI

COVID-19 yiksek morbidite ve mortalite sebepleri;

SARS-CoV-2
 akut solunum sikintisi sendromu (ARDS) . y COVID-19
* sistemik inflamatuar yanit sendromu (SIRS) -
v >3 Coklu organ yetmezlikleri
B Hiperinflamasyon sendromu
. . y Olim
SARS-CoV-2 Imminopatoloji; Inflamatuar sinyaller
* inflamatuar hicrelerin yuksek oranda infiltrasyonu a4\, l I

* vyiksek diizeyde proinflamatuar yaniti . | "‘% : Sﬂoki:mm
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,bf ACE-2 RESEPTORU

SARS-CoV-2’nin ACE-2 reseptoriine baglanmasi;

« Konak hucreye hicresel girisini saglar
« Hucrelerde ACE-2 gen anlatimini azaltir
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ACE-2 bulunan organlar;

. Ust solunum yolu
- Akcigerler

- Kalp
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,bf GASTROINTESTINAL SISTEMDE ACE-2 RESEPTORU

Gastrointestinal sistemde;

Amino asit homeostazini kontrol eder

« Intestinal bagisikligini diizenler

« Antimikrobiyal peptit ekspresyonunun degismesini

onler

« Intestinal mikrobiyomu korur
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'bf SAGLIKLI MIKROBIYOTA VE DiSBiYOZ

Actinobacteria
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Mikrobiyota
e Hemostazin dizenlenmesi

« Immun sistemin fonksiyonlari icin sinyallerin olusturulmasi
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(). INTESTINAL MIKROBIYOTA ve DISBIYOZ SONUCLARI

intestinal mikrobiyota disbiyozu;

« Obezite
- Inflamatuar bagirsak hastaligi (IBD)
- Diyabet
« Metabolik sendromlar
@ Firmicutes ) AIerJI o
) Bacteroidetes o KaraClger hastallklarl
@ Others

- Kardiyovaskiler hastaliklar

Baskin intestinal mikrobiyota filumu; - Enfeksiyon hastaliklari

* Firmicutes, Bacteroidetes,
Actinobacteria, Proteobacteria,
Fusobacteria

Hippocrates, MO 4004 IR
“Butln hastaliklar bagirsaktan baslar - <
Bagirsak hasta ise viicudun geri kismi da
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,bf INTESTINAL MIKROBIYOTANIN IMMUN MODULATOR ETKISI

* Dogal ve kazanilmis bagisiklik sistemlerinin gelisimini ve
islevini dlizenler

* Antimikrobiyal peptitler salgilar

* Besin ve habitat icin patojenitesi yliksek
mikroorganizmalar ile rekabet eder

* Treg (anti inflamatuar T hiicreleri) ve Th17 (pro
inflamatuar T hicreleri) dengesini saglar

TGF-B +IL-6

STAT3, RORyt

mTOR signal

HIF1a

Glycolysis, Lipogenesis
SFB

TGF-B, IL-2

STATS, Foxp3

Strong TCR signal for tTreg
CD28 signal

Oxidative phosphorylation
B. fagilis, Clostridia species
SCFA, PSA

autoimmunity A tolerance
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.bf INTESTINAL MIKROBIYOTANIN IMMUN MODULATOR ETKISI

Mlc‘:r_‘o;;".'g: |
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Kisa Zincirli Yag Asitleri (SCFA) R e
« Clostridia gibi bircok yararh bagirsak bakterisi sgi_“
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-bf COVID-19’DA GORULEN INTESTINAL MiKROBIYOTA DEGISIMLERI

« Saglikli kontrollerden elde edilenlere kiyasla COVID-19 hastalarindan toplanan intestinal mikrobiyota
orneklerinde bakteri cesitliliginde 6nemli bir azalma oldugunu goéstermistir

Bacteroides dorei COVID-19
° 1 — ¥ Commensal Symbionts
kO l oni k AC E 2 e kS p resyO nunu d uzen le r Eubacterium ventriosum, I‘-'aecalibacrerium prausnitzii, Roseburia, Lachnospiraceae taxa
- konagin bagisiklik tepkilerini kontrol eder Opportunistic Pathogens § . . :
Clostridium hathewayi, Actinomyces viscosus, Bacteroides nordii
COVID-19 tanisi almis bircok hastada Bactaoroides. doewt A2 | aiistives onderdonkii  © |
. § ¢ ’ Bacteroides thetaiotaomicron @/‘ ﬁ Bacteroides ovatus *——~ COVID-19 severity
- Bacteroides dorei azalis B ¥ Clostridium ramosum
5 . g 5 > ACE2 Clostridium hqthewayi <«—> COVID-19 severity
- gastrointestinal sistemde gastroenterit artisi Bacteroides ovatus Coprobacillus

Zuo., ve ark.2020
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AKUT COVID-19’DA iNTESTINAL MiKROBIYOTA DEGISiKLIKLERi

G WCHoBS Taylor & Francis
L. 14, 1, e2 )
SUNE—- e @ s
BASIC AND TRANSLATIONAL—ALIMENTARY TRACT

Alterati in Gut Microbiota of Patients With COVID-19 Duri ® ’ — ; B g ;
Tin?;aolfo“islgitalllizatilg:lo 0t of Fationts With CO 9 During g Gut bacterial dysbiosis and instability is associated with the onset of

complications and mortality in COVID-19

RESEARCH PAPER @ OPEN ACCESS ™ Creck orupdtes

15 akut COVID-19 hastasi;

Faecalibacterium
108 akut COVID-19 hastasi;
Faecalibacterium prausnitzii 1 COVID-19 siddeti I = R , , y
= . Faecalibacterium prausnitzii 1
g
2 ARDS
€ 10] Akut bobrek hasari
w Akut kardiyak olaylar
D
Clinical Infectious Diseases i Mortalite T
04
Alterations of the Gut Microbiota in Patients With 78% 50% 22% 0%
Coronavirus Disease 2019 or HIN1 Influenza . oz
No complication (N = 97)
30 akut COVID-19 hastasi, COVID-19 ve HIN1 intetsinal | i?ne complli_catjon (r(vN= Zf; )
. A A A A  hirRir wo complications =
28 akut H1N1 hastast; g;ll((ti?blyota icerikleri birbirinden O Thi GGG TN = 6)
Faecalibacterium prausnitzii Figlir. Komplikasyon goérilen hastalarda gérilmeyenlere
oranla Feacalibacterium taksonu dagilimi
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,bf COVID-19 SONRASI INTESTINAL MiKROBIYOTA DEGISIKLIKLERI

Original researCh Liu Q, et al. Gut 2022;71:544-552. doi:10.1136/gutjnl-2021-325989
106 COVID-19 hastasi @ Gut microbiota dynamics in a prospective cohort of
OPEN ACCESS ; :
S— — patients with post-acute COVID-19 syndrome
Mild 31(29.2)
Moderate 55 (51.9) £
Severe 10 (9.4) Fiiom Genue
Critical 6(5.7)
[l Bifidobacterium
I]Bacteroides
Post-akut COVID-19 sendromu (PACS) g” ad ! I I I s
g 8 ! — I cotinsetia
B o g | — == I ruminococeus
COVID-19 6 ay sonras| - H;;“:;m 5 [ Eubocterum
Bifidobacterium pseudocatenulatum 3 . I sacteroiveres & HL‘ZZZ’L’Z‘L’““"
. . Y = roteobacteria ¥ 25 : ;
Faecalibacterium prausnitzii I e bise = b | [] Fusicatenibacter
I Verrucomicrobia [] Faecalibacterium
0l— IOlhars o lOthers
£ R . 3@ oo ) S
e"sf e“’x\o‘\ & 4 q@@e‘" \#f ‘é\aﬁ Q"‘pﬁ e‘ﬁ\e
S ¥ £ g r < & f
& ¢ &

Figiir. Antibiyotik kullanmamis COVID-19 hastalarinda intestinal mikrobiyota filum ve cins
diizeyindeki degisimler
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BAGIRSAK BEYIN EKSENI ve BAGIRSAK-AKCIGER EKSENI

Systemic

inflammation . Microbiota SARS-CoV-2

e . \ *rmpgssz*. .
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- . LA ] .
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epltellum E . . s
. signaling - |
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' 77 - ' “ / | | X <
COVID-19 .. ~ -
: . / ) .- :‘ = ':;V ) Yf nteric “ -

——
macrophages

glia
~ smooth muscle
- ~
Early phase Intestinal : ]
: ARDS | Inflammation
[ of COVID-19 dysfunction ‘ * _________ Microbiome Therapeutic intervention
e diet, probiotics, FMT, ...)
Progresive phase Intestinal T e Inflammation dysbiosis (distip
of COVID-19 dysfunction "cytokines storm"
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,bf COVID-19’da BAGIRSAK-AKCIGER EKSENINDE DEGIiSIKLIKLER

* |ntestinal mikrobiyotanin disbiyozu sonucunda aciga cikan metabolitler kan dolasimi araciligiyla
akcigerlere ulasir

* Akcigerlerde meydana gelen inflamasyon da intestinal mikrobiyotay: etkiler

. Advanced Age
MICROBIOTA (e siW 705

: = Obesity
Hypertension
CVD

Antibiotics, diet

r

..

<
Probiotics, FMT, prebiotics
synbiotics, diet

COVID-19

Barrier Disruption

Effective Immune Failed Immune

Response Response
\ ;
\ \ AN *
=N T p Y
*‘(, A - . * ¥
Mild disease Cytokine Storm, Multi organ failure
Resolution of Infection Severe disease; Possible death
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. COVID-19’da BAGIRSAK-AKCIGER EKSENi DEGISIKLIKLERININ MORTALITEYE ETKISI

Inflammed leaky gut and dysbiosis
S

Akciéer ve intestinal mikrObiyOtanln diSbiVOZU} indsm* 5 e # Increased binding
* ~ ; of SARS-CoV-2 to
x5 AR/
Bagirsak bariyenin bozulmasina sebep olur » Aveoli
Viral enfeksiyonlara karsi direnci azaltir =0 ) s
of . o o XL leakage into
COVID-19 hastalarinda ikincil bakteriyel L | perers
. y gut leading to: . N e circulation
enfeksiyonlarin gelismesini saglar icreased tanslocaion of . Unntoled nfanmatay response
* Amplification of —

Mortalitenin artmasina neden olur ki

ARDS (akut solunum sikintisi sendromunun) /-; Ux@

patogenezini indukler

Sepsis ihtimalini arttitir DYSbO1S micrbiome

Diger organlarda komplikasyon gelisme ihtimalini 2 \;_r

attinir :’: ; . .
] Multi-organ dysfunction

precipitated by cytokine storm
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Jn et al. BMC Medicine 12022) 20:24
https//dol.org/10.1186/512916-021-022120

63 COVID-19 hastasinda;

* Firsatgl patojenler artmis Gut microbiome alterations and gut barrier
* Bagirsak bariyeri bozulmus dysfunction are associated with host

AKUT COVID-19’DA iNTESTINAL MiKROBIYOTA DEGISiKLiKLERI

BMC Medicine

@

Check for

i

immune homeostasis in COVID-19 patients

Control Mild Severe
1004,

. Phylum

75 B Bacteroidetes

[ Firmicutes
Proteobacteria
Actinobacteria
Verrucomicrobia
Fusobacteria

50

25

Relative Abundance

0

Genus

B Bacteroides

B Prevotella

| Parabacteroides
Alistipes
Faecalibacterium
Roseburia
Escherichia

100

75

50

25 Eubacterium
B Blautia
B Bifidobacteriur

[l Other

\elative Abundance

0

Figlir. COVID-19 hastalarinin kontrollere kiyasla filum ve cins diizeyinde intestinal
mikrobiyota dagilimlari

Agir hastalarda;
Burkholderia contaminans

>1
E Control

£ Patient

0.50 4

Relative abundance, %

0.25 A é

HBB HBA2 JCHAIN IGKV3D-20 KRT19

Figiir. COVID-19 hastalarinin kontrollere kiyasla fekal 6rneklerde
gastrointestinal hasarla ilgili proteinlerin miktari

Fekal 6rneklerde;
Gastrointestinal hasarla ilgili
olan proteinler (calprotectin)
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,bf COVID-19’UN GEBELIKTEKI OLASI ETKILERI

Exposure to
SARS-CoV-2

SARS-CoV-2 enfeksiyonu plasenta morfolojisini
etkileyerek hamileligi olumsuz etkileyebilir

® Fetal ge||§|m gerlllél ) ,/ Neonates outcome
e Preeklam p5| \ \ Effect of Lung microbiota 7 )

or oo \ to SARS-CoV-2 infection
« Dusuk |

(. Limited data on )

« Erkend ogum ~ Effect during pregnancy | SPecificlung Effect of SARS-CoV-2 | )
microbiota dysbiosis |  on Placenta |

* Preeclampsia

SARS-CoV-2 + Heighened inflammation

* Might increase risk = l T
] . for opportunitic [ etal vascular malper usnoj
* Miscarriage

: infection
+ Preterm birth * Increase risk for

+ May increase \ / very low weight
4 S protein maternal mortality birth
*May increase risk
for Intensive care

SARS- CoV-2 vertikal gecis olasiligi dusuk gorinmekle birlikte gebelige etkisi
mevcuttur

TMPRSS2

Placenta
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COVID-19’UN GEBELIKTEKI OLASI ETKILERI

Placenta 117 (2022) 47-56

Contents lists available at ScienceDirect L‘ ——
PLACENTA

Placenta
journal homepage: www .elsevier.com/locate/placenta » B

Placental deficiency during maternal SARS-CoV-2 infection s

Ebru Celik , Cansel Vatansever "/, Gulin Ozcan ", Nilgun Kapucuoglu®, Cengiz Alatas

Yesim Besli ‘, Erhan Palaoglu *, Tugba Gursoy ', Mete Manici “, Mert Turgal *, Ozlem Dogan "/,

Sebile Guler Cekic ", Banu Duru”, Baris Ata“, Onder Ergonul */, Fusun Can "
« Agir COVID-19 olan ve SARS-CoV-2 IgM pozitif olan a

W ERTN S iy - '!é“_! Az .,."":"'7 [:f';‘::

annelerde plasenta anormalligi tespit edildi. Figiir. Uctincil villus cevresinde hafif perivilloz fibrin birikimi

* Tum yeni doganlarin nazofaringeal sirintleri SARS-CoV-2 TUBITAK 1001 “Sonografik kisa serviksi bulunan hastalarda

vajinal, plasental ve neonatal mikrobiyota ve erken dogum
ile iliskisinin degerlendirilmesi”

negatifti.

e Tum plasentalar immiuno histokimyasal Spike proteini

boyamasi negatif olarak bulundu.

K/

< Alterations in Vaginal Microbiota among Pregnant Women with COVID-19
Ebru Celik, Gulin Ozcan, Cansel Vatansever, Fisun Can ve ark. (2022, editorde)
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_é)f GEBELERDE COVID-19 ENFEKSIYONUNA BAGLI VAJINAL MiKROBIYOTA DEGISIMI
[CALISMA HASTALARI J

‘

[ COVID-19 Gebe (n=19) } [ Saglikh Kontroller (n=28) ]

Ikinci Trimester Uclinci Trimester

v

Enfeksiyon Oncesi Enfeksiyon Enfeksiyon Sonrasi

Asemptomatik/Hafif
(n=13)

v

ikinci Trimester Uglincti Trimester \ 19 COVID-19 pozitif gebe
— « 28 saglikli kontrol
: +
0 o S = « Boylamsal ¢alisma vakalari (n=3) mor renkle gosterilmistir

: o 1
: ~ £ v . . . e
: 8 = « 3 erken dogum vakasi siyah halkalarla gosterilmistir

Enfeksiyon Oncesi Enfeksiyon Enfeksiyon Sonrasi 5

<. ............................................................................................................ >

ko _ = = > o —_ = = -»> o/ Alterations in Vaginal Microbiota among Pregnant Women with COVID-19

Ebru Celik, Gulin Ozcan, Cansel Vatanseve, Fiisun Can ve ark. (2022, editorde)
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Healthy Control Covid-19

[
=
mE 9611% Firmicutes

Bl 3.43% Actinobacteriota

0.44% Bacteroidetes
Total=99.9392 Total=99.9179
Healthy Control Covid-19

i)
=)
=
=
=
El 93.98% Lactobacillus -
= 1.98% Gardnerella -
=3 1.36% Bifidobacterium =
1 1.08% Limosilactobacillus =
[ 0.66% Streptococcus -
Hl 0.43% Prevotella ]
Bl 0.22% Veillonellaceae_unclassified ;
[
—
=
=
=
(=]
Total=99.9596 Total=99.3027 mm

86.02% Firmicutes*

12.12% Actinobacteriota

1.29%
0.54%

Others
Bacteroidetes*

80.63% Lactobacillus™

6.45%
4.91%
2.55%
0.79%
0.70%
0.38%
0.46%
0.32%
0.29%
0.28%
0.24%
0.24%
0.23%
0.15%
0.15%
0.15%
0.12%
0.01%

Gardnerella
Cutibacterium
Mycoplasma
Limosilactobacillus
Ureaplasma
Prevotella
Corynebacterium
Streptococcus
Enterococcus
Liquorilactobacillus
Micrococcus
Pelomonas
Xanthomonas
Psychrobacter
Staphylococcus
Prevotella 7
Bifidobacterium
Lawsonella

Dialister”

Figlir. COVID-19 gebelerde ve saglikli kontrollerde filum ve cins diizeyinde vajinal mikrobiyota dagilimlari
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GEBELERDE COVID-19 ENFEKSIYONUNA BAGLI VAJINAL MiKROBiYOTA DEGISiMi

COVID-19 Gebelerde;
Filum;

Firmicutes ;

Bacteroidetes *

COVID-19 Gebelerde;

Cins;
Lactobacillus sp. ‘

19




GEBELERDE COVID-19 ENFEKSIYONUNA BAGLI VAJINAL MiKROBiYOTA DEGISIMi

Healthy Control Covid-19

38.81% Lactobacillus unclassified
26.56% Lactobacillus iners

7.09% Lactobacillus jensenii

6.40% Gardnerella vaginalis

4.88% Cutibacterium unclassified
3.26% Lactobacillus crispatus

4.84% Lactobacillus gasseri

2.54% Mycoplasma hominis

0.78% Limosilactobacillus unclassified
0.69% Ureaplasma unclassified
0.66% Acinetobacter unclassified
0.45% Corynebacterium unclassified
0.30% Streptococcus unclassified
0.29% Enterococcus faecium

0.28% Liquorilactobacillus unclassified
0.24% Micrococcus unclassified
0.24% Pelomenas unclassified

0.15% Staphylococcus unclassified
0.15% Prevotella melaninogenica
0.04% Prevotella timonensis*

43.65% Lactobacillus unclassified
32.82% Lactobacillusi iners

7.58% Lactobacillus jensenii
4.49% Lactobacillus gasseri
3.80% Lactobacillus crispatus
1.98% Gardnerella vaginalis
1.52% Lactobacillus delbrueckii
1.12% Bifidobacterium breve
1.08% Limosilactobacillus unclassified
0.65% Streptococcus unclassified
0.40% Prevotella unclassified
0.22% Veillonellaceae unclassified

JROROmNaoeomn
OORENCERDRRERROECONN

Total=92.9893

Total=89.9742

Figlir. COVID-19 gebelerde ve saglikli kontrollerde tir diizeyinde vajinal mikrobiyota dagilimlar

COVID-19 Gebelerde;

Anaerob
Gardneralla vaginalis [.iners
Mycoplasma hominis L. crispatus
Prevotella spp. . .
: L. jensenii
Fusobacterium spp.
Ureoplasma spp. Genito-uriner iskemi Erken dogum

Dialister propionicifaciens
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.bf GEBELERDE COVID-19 ENFEKSIYONUNA BAGLI VAJINAL MiKROBIYOTA DEGISiMi

80— ) .
-o- Actinobacteriota Akut enfeksiyon;  Enfeksiyon Sonrasi;
ES : : )
% 60 - Bacteroidota Actinobacteria T l
= -~ Firmicutes
=
é 40- Bacteroidota l
o Firmicutes
g 20
Y
0 | | |

Pre Infection Infection Post Infection

Saglikh kadinlarin vajinal florasi;
Figlir. Boylamsal gah?ma. Asemptomatllf/.haﬁf (n=2) ve ort?/slddeftll (n.=1) . dtl§[]k miktarda Actinobacteria
vakalarda COVID 19 6ncesi, akut faz ve iyilesme sonrasi vajinal mikrobiyotada ) i .
Filum diizeyindeki degisimler. (Enfeksiyon sonrasi 6rnekler iyilestikten 2 ay sonra - esas olarak Firmicutes ve Bacteroidetes
alinmistir)
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LY TARTISMA

« SARS-CoV-2 enfeksiyonunun sebep oldugu mikrobiyota degisikliklerinin
ongorulmesi, COVID-19’a karsi etkili tedavi stratejilerin gelistiriimesine yardimci

olabilir.

« Akciger, bagirsak ve diger mikrobiyotalarin dizenlenmesini saglayacak hedef
tedaviler COVID-19 patogenezi ve iliskili komorbiditelere karsi umut verici
yaklagimlarin olugsmasini saglar.
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