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KABG'de temel degisiklikler

Koagiilasyon faktorleinin tiiketimi
Platelet hasari > Kanama

[L(’Skosi't hasari (pirojen) > A"'CS ]

Endotelyal hasar > Odem

Artmis vaskiler permabilite > Interstisyel sivi birikimi
Bradikinin > Vazodilatasyon
Platelet & fibrin mikroembolizm > Organ disfonksiyon

Seminars in Cardiothororasic and Vascular Anesthesis 2015: 19(2);143-153.



Ates

> Ates, viicut i¢ sicakliginin 238.3°C
(timpanik) (2101 °F) (izerinde olmasidir

»>Postop ates, takip eden 2 giin iginde viicut
sicakliginin >38°C veya herhangi bir postop 1
glin iginde >39°C (zerinde olmasidir

Harrison 6, et al. PLoS One 2016,7:21-53



Hypothalamus

Pituitary gland —

> Ates (timpanik 238.3°C)- Hipotalamik
termoregiilasyon merkezindeki bozukluktan dolayi
vuciit sicaklhigindaki artig

> Hipertermi (timpanik 241.1°C)- Normal 1si kaybi
mekanizmalarinin yetersiz kompanzasyonundan
dolay: vuciit sicakligindaki artig

Harrison 6, et al. PLoS One 2016,7:21-53



Normalde viicut 1sisi: 37°C (36.2-37.2)
>Koltuk altinda 36.5°C

»AQgiz iginde 37°C
»Timpanik 37°C
»Rektumda 37.5°C'in altindadir

Viicut isisi diiirnal bir ritme sahiptir
»Sabah 04.00-06.00 arasinda ates en diisiik

»Aksam 16.00-18.00 arasinda ates en yiiksek
»Aksam atesi sabah ateginden 0.3-0.5°C yiiksektir

Lee CT, et al. PLoS One 2012;7:21-53



Nereden odl¢lilen ates

> En dogru ve giivenilen yontem segilmeli
> Ategin 6l¢iim yeri kayit edilmeli

> Aletler diizenli olarak kalibre edilmeli
> En givenilir

Pulmoner arter/6zefagus/mesane/rektal/timpanik

Journal of infection and public Health (2011) 4, 108-24



Postop ates

>Ilk 48-72 saat icinde siktir
> Inflamasyon ve travmaya yanit

> Organizmay! korumaya yodnelik olarak olusur
»Ancak 72 saatten fazla uzarsa sebebi arastirilir

> Multidisipliner yaklasim gerektirir

Harrison 6, et al. PLoS One 2016,7:21-53



Postoperative ates

»Major cerrahi sonrasi ) % 14-91
»KVS cerrahi sonrasi e % 60-70
>YBU'de ates @) % 50 non-infeksiyozdur
»Non-infeksiyoz nedenlerde ates nadiren>38.9°C olur
»>Infeksiyon olasiligi:

Postop ilk 3 giin:<% 10

Postop 2 5 giin:>% 90

Harrison 6, et al. PLoS One 2016,7:21-53



Etyoloji

1. Non-Infeksiyoz
/>Ilaglar R
»Pompaya bagli travma
»Cerrahi travma

2. Infeksiyoz

& Cerrahi alan enf

> Kateter iliskili enf
> Pnomoni

\

> Transfiizyon reak
\>Atelektaziler "
>Hemoliz/Hematom

>DVT/PTE/Tromboflebit
» Termoregiiler sist boz
>Vaskiiler (SVO,IKH)
>Infarktisler

»>Endokrin krizler
»>Malign hipertermi

»Dehidratasyon/Effiizyonlar

> Uriner enf )
> Farenjit, sinizit, OM
Endokarditler

Yatak yaralari
Diyareler

Yabanci cisimler

YV V V V

Harrison 6, et al. PLoS One 2016,7:21-53




KVS cerrahide postop ate

Ilk 72 saat Tlaglar

Non-infeksiyoz Pompaya bagl travma

Cerrahi travma

Transfiizyonlar

Atelektaziler

Pulmoner sekresyonlarin temizlenmemesi
Effiizyonlar

Termoregiiler sistem boz

72 saat sonrasi Cerrahi alan enf
Infeksiyoz Kateter iligkili enf
Pnémoni

Uriner enf
Hematomlar

Farenjit, Siniizit, OM

Endokarditler
Abseler
Postperikardiyotomi send

Seminars in Cardiothororasic and Vascular Anesthesis 2015: 19(2);143-153.




KABG'de inflamasyon nedenleri

/ »>Kanin yapay \

yilizeylerle temasi
>Cerrahi travma Kalp cerrahisinde

>1 . ciddi sistemik
skemi-rep hasar ‘ inflamatuvar yanit

\sebebidir' /

~

>Kan drdnleri

> Hipoperfiizyon
\_ /

Seminars in Cardiothororasic and Vascular Anesthesis 2015: 19(2);143-153.




> Postop atesin sik nedenlerinden atelektazi
> Nazokomiyal infeksiyonlar ilk 48 saat iginde azdir

> Ategin inflamasyon mu? infeksiyon mu?
kaynakli oldugunu ayirtetmek onemlidir

> ¢ogu tedaviye gerekmeden normale doner



Ates

Hipotalamus @y Beyin sapi=sp Medulla spinalis

Inflamasyon, enfeksiyon, antijenik degisiklikler

Endojen pirojenler

Termoregiilason merkezi (TRM)

Harrison 6, et al. PLoS One 2016,7:21-53



Termoregiilason merkezi

> Pozitif regiilasyon > Negatif regiilasyon

merkezi merkezi
Preoptik ant hipotalamus -Medyal amygdaloid nukleus
(POAH) (MAN)
-Soguga duyarl néron -Ventral septal area (VSA)

-Isiya duyarli néron

> TRM iletim yollari

-Organum vasculosum laminae terminalis (OVLT)

-Direkt kan-beyin bariyeri

Harrison 6, et al. PLoS One 2016,7:21-53



/

>

Endojenler 'Eksojenler
>IL-1(a,p) »MO

>TNF »Ag-Ab komp
>IL-6 > Toksinler

>IFN >TIlaclar



Patofizyoloji

Eksojen pirojenler: MO, Ag-Ab komplexi, yabanci
protein, toksinler, ilaglar, pirojenik steroidler

3

Monosit, makrofaj, endotel, notrofil, lenfosit, RES

<4

Endojen pirojenler: IL1a-p, IL6, TNF, IFN

4

PGE2 sentezi ve CAMP seviyesinde artis
TRM etkilenmesi

4

Isi Gretiminde artig, i1si kaybinda azalma
ATES

lLee CT et al. PLoS One 2012:'7:21-53



Ates patogenezinde OVLT nin rolii
OVLT area

Macrophage Capillary  Macrophage

)
)

- EP-2 }

= 7 POAH

= . / Byneuron

= s PGE2

L g

] ] v

5 JOVLT neuron

o % e »4 )

\ 0

Supraoptic recess \ )| Cells of ventricle
Third ventricle of \ )/ tubal membrane
brain —

( Chiasma of optic \
nerves Lee CT, et dl. PLoS One 2012;7:21-53



Patogenez

: . oVLT? BREWEg Ul
activators cells o

VSA POAH

£

Heat lossV
>

Heat pr'oduc’rlonT

Lee CT, et al. PLoS One 2012,7:21-53



Infection, inflammation, trauma

— m— —

/// Inflammatory cells e.g. macrophages, endothelial Cells:etc—’-)

—

Endogenous pyrogens

Cutaneous nerves ) e.g. cytokines

agus nerve )

—

R

- i
Lee CT, et al. PLoS One 2012,7:c2




Srais
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@heral and Central PGE2 >

v

t Balance point

S —

T Heat gain
} Heat loss

—
fev®

H

Pyrogenic cytokines

Neuroendocrine ] |

activation

\v

Acute phase responses \
e.g. somnolence,

anorexia, changes in
metabolisms, etc.

e 7.

Lee CT, et al. PLoS One 2012,7:21-53



Hypothalamus:
Thermostatic
set point

4. Core body temperature
reaches new set point

2. Resetting of | \
thermostatic 5. Temperature-reducing
set point responses:

/ q[ M \ Vasodilation

. Temperature-raising Sweating

1. Pyrogens respenses. - Increased ventilation
(protaglandin E,) Vasoconstriction

Shivering \ /

Filoerection

Increased metabolism

- | /
Y

Fever

Lee CT, et al. PLoS One 2012,7:21-53



Yiiksek i1sinin getirileri

»>Virus replikasyonu inhibe olur

»Denatiirasyonuna neden olur

>Bakteri biiyiimesi/gogalmasi yavaslar

>Isi sok proteinlerinin (HSP) ekpresyonunu indiikler

HSP

HSP, NF-kB'yi azaltir

T hicre prolif artig

Notrofil migrasyonunu arttirir

Proinflamatuar sitokin salinimi
inhibe eder

Konak immin yanitini artirir

Hypothalamus

YV V VYV V

A\

Pituitary gland —

Lee CT, et al. PLoS One 2012,7:21-53



Yiiksek isinin gotirileri

Ateg-nabiz ligkisi-

.Ye‘riskin

\

sKalp pili/ 2-3. derece kalp blogu

%n/beta-blokﬁr almayan hasta

v Ates 1 °F arttiginda kalp hizinda 10 vuru/dak artigin

olmayisi relatif bradikardi

v 38.9°C (102°F).... 110 vuru/dak
o 39.4°C (103°F)... 120 vuru/dak
» 40.7°C (104°F).... 130 vuru/dak

. “e

Cunha BA. Infectious Diseases in Criticel Care

Wedicine 2nd ed. New York: Informa; 2007, p.41-73

> Metabolizmayi artirir
> 02 tiketimi/CO artar
> Her 1°C igcin %10 artar

|




Cerrahinin immin sistem Gzerindeki
etkileri

»Th 1/Th 2 iizerinden hiic immiin cevapta azlk
»Uygun olmayan bir antiinflamatuar yamit
»Kemotaksis azalmasi

»Serum immunoglobulin diizeyi azalmasi

> Total hemolitik kompleman diizeylerinde azalma

Harrison 6, et al. PLoS One 2016,7:21-53



Postop infeksiyonu kolaylastiran
nedenler

»Cerrahinin immun sistem (izerine olumsuz etkisi
»Deri ve mukoza biitinliginin bozulmasi
»Normal florada degisiklikler

»Dolasimda olan degisiklikler

» Anestezinin olumsuz etkisi

>Kan, kan uridnleri ve TPN kullanimi

>Ileri yas, DM, obezite, malniitriisyon
»Uzamig op ve yatis

Seminars in Cardiothororasic and Vascular Anesthesis 2015: 19(2);143-153.



Infeksiyoz faktorler

»6Gram (-) bakteriler: Lipopolisakkarid, Endotoxin
»6Gram (+) bakteriler: Peptidiglikanlar, Exotoxin
>Virdsler

»Diger mikroorganizmalar

Lee CT, et al. PLoS One 2012;7:21-53



Postop ates yaklasimi

Atesin;
> Dikkatli bir anamnez >Siddeti
-Premorbid durum >Paterni
-Cerrahi endikasyon >Zamanlamasi

-Operasyon durumu >Nabiz ile olan iligkisi

> Dikkatli bir FM :
-VB ve hemodinamik degerlendirme &

-Olas! infeksiyon kaynagi (Ates var mi?)
-Enfeksiyon konsiiltasyonu
> Kan, balgam, idrar, yara, kateter igi kiltird
> Radyolojik goriintileme (6rafi/USG/CT)
> Duruma gore tedavi

Journal of infection and public Health (2011) 4, 108-24



Ates zamanlamast

1-Hizli: Operasyon odasinda veya postop ilk saatler iginde
2-Akut: Postop ilk bir hafta iginde
3-Subakut: Postop 1-4 hafta sonra

4-Gecikmis: Postop bir ay sonra

Journal of infection and public Health (2011) 4, 108-24



1-Hizli

> Ilaglar veya kan drdnleri

> Cerrahi travma ]

>  Cerrahi dncesi infeksiyon varligi
> Malign hipertermi

3. Subakut

> Santral ven kateter )

infeksiyonlar:
> Antibiyotik iligkili diyareler

2. Akut

[

> VAP ve asp pnémonisi ]
> Uriner infeksiyonlar

4.

> Ilaglara bagh kolitler

> Kateter infeksiyonlar
ve bakteriyemi

Gecikmis

[

> Kan Uridnlerinden viral ve}
parazitik infeksiyonlar

> VAP, iriner inf, sinuzit )
> Febril ilag reaksiyonlar:
> Tromboflebitler, DVT, PTE

(CMV, Hepatitler, HIV)
> Infektif endokardit

Journal of infection and public Health (2011) 4, 108-24



YBU'de atesi diisiirelim mi?

»>Ates
-Onemli bir ipucu
-Savunma mekanizmasi
»Disardan sogutma
> Antipiretikler ve antibiyotikler
-Yan etki, maliyet, flora bozuklugu ve direng gelisimi
»Ates odagina yonelik arastirma yapilmali
»Akut beyin hasari ve sinirli kardiyopulmoner rezervi olan

hastalarda disirilmeli

Seminars in Cardiothororasic and Vascular Anesthesis 2015: 19(2);143-153.



Atesi olan hastaya yaklasim

Ates> 38.3°C
.
Kaynak belirsiz Enfgkmyon kaynag!
Kan kiiltird bell

What is a Blood Culture?

e Blood cultures are
Klinik olarak stabil ha ordered as a set,
which consists of 2
bottles (1 aerobic
bottle & 1 anaerobic

24-48 saat yakin goz



{>38 C ates, sistemik veya lokal bulgular'J

&

[Pos‘rop 48-72 saat iginde sepsis bulgulari var}

> Tiim kiiltirler alinir A
»>Ampirik antibiyotik baglanir
»Infeksiyon odagini bulmaya devam

»>Lab degerlerini iste
\ > Radyolojik gériintileme )




[>38 C ates sistemik veya lokal bulgular'J

‘,

[Posfop 48-72 saat iginde sepsis bulgular yokJ

\ 4

[ Akciger grafisinde atelektazi bulgular: varsa ]

mobilizasyon ve pulmoner destek

Toksik tablo varsa kan sayimi, TIT, kiiltiirler, KCFT,BFT
Radyolojik gérintileme




{Pos'rop 48 saat sonra yara infektemi? J

&

{Cerrahi alan infeksiyon bulgular: var ml?J

@Bulgularl varsa drenaj yap
»Ampirik antibiyotik baglanir
»Tdm kiltidrler alinir

»>Lab degerlerini iste
GRadyolojik gorintiileme y

~




{Pos'rop 48 saat sonra driner infeksiyon bulgulari? J

&

[idmrda |lokosit ve bakteri var J

/>T|'.im kiiltirler alinir
> Antibiyotik baglanir
»>Lab degerlerini iste
»>Radyolojik goriintiileme
\>Sonuca gore Antibiyotik degisikligi y

\




{ Postop 48 saat sonra AC infeksiyon bulgulari? J

&

{Akcig'er grafi/CT'de pnémoni bulgular varJ

@Anﬁbiyoﬂk baslanir
»>Balgam/BAL gram inceleme
»Tilm kiltdrler alinir

>Lab degerlerini iste
\>Sonuca gore Antibiyotik degisikligi y

\




[Postop 48 saat sonra J

‘,

[Kate‘l’er yerinde eritem, pi, ddem J

$

|

Kateter ucu, kan kiiltird al, kateteri gerekirse gek

Eszamanli kateter ici kan kdltird al,

|

$

(>An'ribiyo'rik baslanir
»>Lab degerlerini iste

~N

_>Sonuca gore Antibiyotik degisikligi
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Postoperative fever in patients of the Cardiocentro o prlunZi2)
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Alina Ceballos Alvarez® ', MD, MSc; Ayme Luis Gonzalez®, BS; Leonel Fuent
MD, M5Sc; Ramona G. Lastayc Casanova®, MD; Ramon Tc:rres Cardenas” , MD; Martha]
Gutierrez Diaz", MD; and Alain More Duarte , MD

Table 5. Distribution of patients according to the site of
infection (n=31).

Infectious complications

Respiratory 11 35.5
Intravascular 7 22.6
Urinary 1 3.2
Surgical wound 3 9.7
Endocarditis 1 3.2




Postoperative fever in patients of the Cardiocentro

Alina Ceballos Alvarez® ', MD, MSc; Ayme Luis Gonzalez®, BS; Leonel Fuentes Herrera®, *"

Ernesto Che Guevara
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MD, MSc; Ramona G. Lastayo Casanova®, MD; Ramon Torres C;a'lrdr:'rn:alshlr MD; Martha J.

Gutiérrez Diaz, MD; and Alain Moré Duarte?, MD

Figure 1. Invasive procedures performed and its relationship
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with the fever.

Figure 2. Distribution of patients with fever according to
their outcome.

. Infectious complication with satisfactory outcome
. Satisfactory outcome without complications

. Deceased

Fuente: Archive of the Department of Statistics and
Register of patients in the Intensive Care Department



Evaluating the frequency of postoperative fever in patients with coronary artery
bypass surgey
Mojtaba Rostami'"’, Mohsen Mirmohammadsadeghi®, Hossein Zohrenia®™

ARYA Atherosclerosis Journal 2011, 7(3):119-123

Table 1. Frequency distnbution of febrile events separated by reason after CABG

Febrile events Number Percent
No fever

Inflammatory response with no infection 22 20.6
Urmary tract mfection 1 09
Vein harvest ifection 1 09
Diarrhea 1 0.9
Pneumonia 1 0.9
Deep sternal mfection 2 19
Atelectasis 2 19
Deep sternal infection, atelectasts 1 0.9
Superficial stemal infection. urinary fection. pneumonia 1 0.9

Total 107 100




Postoperative Hyperthermia Following Off-Pump Versus On-Pump Coronary
Artery Bypass Surgery

Jeffrey A. Clark, MD, * Shahar Bar-Yosef, MD,* Amanda Anderson, BSc,® Mark F. Newman, MD.,*
Kevin Landolfo, MD,T and Hilary P. Grocott, MiD, FRCPC*

Journal of Cardiothoracic and Vascular Anesthesia, Vol 19, No 4 (August), 2005: pp 426-429
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Fig 2. Patients undergoing off-pump coronary artery bypass graft
the area under the curve [AUC) for temperature >38°C, compared

artery bypass graft surgery and off-pump coronary artery bypass with those undergoing conventional on-pump coronary bypass graft
surgery (OPCAB) groups. surgery (P = 0.02).



Cytokine secretion after cardiac surgery and its relationship
to postoperative fever

John D. Mitchell ', Hilary P. Grocott, Barbara Phillips-Bute. Joseph P. Mathew,
Mark F. Newman, Shahar Bar-Yosef *

Cytokine 38 (2007) 37-42
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Postoperative hour

Fig. 3. Body temperature during the first 24 h after CABG surgery (mean + SD). Mean peak postoperative temperature was 37.8 + 0.5 °C,



Evaluation of Fever and Infections
in Cardiac Surgery Patients

Chanu Rhee, MD', and Paul Edward Sax, MD'

OTHER
Cardiopuimonary bypass
Surgical Inflammation
Transfusion or Drug Reaction

CHEST
Superficial Sternal Wound Infection
Mediastinitis
Endovascular infection - PVE, LVAD
pump/cannula infecton, Aortic
graftinfection
Post-percardiotomy syndrome
Hematoma
Transplant Rejectbon
Myocardial Infarction

v Examine for wound erythema,
dehiscence, or drainage;

and graft infection
weeks)

v TEE for PVE or LVAD
endovascular infection

v EKGand TTE if 7 PPS(ST
elevations, pencardial effusion)

pericardial rub; new murmyr
v Blood cultures x 2 sets
v Culture any sternal nd
drainage
v"  Chest CT (best for
af 2

HEAD AND €,

Stroke
Intracranigl/Su
hemorr

o ton

Vithdrawal

Seminars in Cardiothoracic and
Vascular Anesthesia
2015, Vol. 19(2) 143153

e

|

L‘,

v Neuro exam
v Head/Sinus CT
History for substance abuse

LUNGS
“neumonia/Asp,
Parapneumo

Empye
| P el f n

twon
ffusion

ABDOMEN/GU

Urinary tract infection

C.difficile-associated diarrhea

Pancreatitis

Acalculous cholecystitis

Bowel Ischemia

LVAD Driveline Infection or
Pump Pocket Infection

=

>

SKIN/EXTREMITIES
Drug reaction
Pressure ulcers
Catheter exit site infection
Deep vein thrombosis
Digital ischemia
| Gout or Pseudogout

v Chest X-ray

Examine chest tube output

Chest CT if plain films

ambiguous or ? empyema,

add contrast if 7PE

v"  Sputum gram stain/cultures

v" Thoracentesis (rarely
indicatad)

TERY

v UA/L'.rine culture
v C.diff assay if diarrhea
v If abd pain, check

amylase/lipase, LFTs, Abd
U/S(if high suspicion of
cholecystitis), CT scan if
unclear dx or severe pain
v" U/JS or CT if suspect LVAD

| pocket infection

v CBC diff for eosinophils

{clue for drug reaction);
review medications

v Blood cultures and remove
and culture catheter if
?catheter infection

v" Venous U/S if 20VT

(Y ___loint aspiration if hot joints |




Sonug

»>Sik rastlanilir ve bireysel yaklagim temeldir
»Cogunlukla ilk 48-72 saat inflamasyon ile
iligkilidir "% Tedavi gerektirmez

»Ancak 72 saat sonra klinik bulgularla birlikte bir
ayrintili degerlendirme yapilmali

»0Odak bulunarak tedavi edilmelidir



Ates:
Herzaman enfeksiyonla
esanlamli degildir



