POCD a POCT
— musi to byt?
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POCD X PND

POCD

— pooperacni kognitivni
dysfunkce

PND

— perioperacni
neurokognitivni
porucha




PND - nomenklatura

Zastresuje zhorSeni kognitivnich funkci
pred/behem/po operaci.

1. preexistujici neurokognitivni porucha
(pred operaci)

2. pooperacni delirium (akutni forma)

3. ostatni formy:

— opozdéné neurokognifivni zotaveni -
zhorseni funkci do 30 dnU po operaci

— pooperacni neurokognitivni porucha
(POCD) - dg. do 12 mésicU po operaci




PROC ZMENA NOMENKLATURY?

 rUznd diagnostickd kritéria pro
poruchy kognitivnich funkci

« heterogenita studii
« chybéjici data

« mezioborova spoluprdace?
(hemoznqd)

tvorba guidelines

v
« validni védecké vysledky, @



PND - RIZIKOVE FAKTORY

« etiologie — multifaktoridlni, neuroinflamace

« PACIENT

starsi vék, preexistujici kognitivni postizeni
narusend architektura spdnku pred vykonem
abusus alkoholu, drog

predchozi neurologické poskozeni (CMP, DM)
frailty

 OPERACE

kardidlni, velkd ortopedickd operace
emergentni vykony
prolongovand délka operace

[1]



PND - RIZIKOVE FAKTORY

RIZIKOVE FAKTORY
PREDISPONUJICI

DELIRIUM
vysoky vék

OSTATNI FORMY PND
vysoky vék

nizsi dosazené vzdélani

zhorSeni kognitivnich
funkci pred operaci

zhorSeni kognitivnich funkci

pred operaci

komorbidity: deprese,
cerebrovaskuldrni
onemocnéni, selhdani
srdce, hypertenze,
diabetes, selhdni ledviny

komorbidity: vyssi ASA,

NYHA Ill/1V, vysokd hodnota
Charlson Comorbidity Index

komorbidity: vyssi ASA
skore

abusus alkoholu

abusus alkoholu

stav nutrice: malnutrice,
nizky albumin, anémie,
deficit vitaminu D

stav nutrice: anémie,
deficit vitaminu D

[2]



PND - RIZIKOVE FAKTORY

RIZIKOVE FAKTORY
PRECIPITUJICI

DELIRIUM
predoperacni priprava:
dlouhé lacnéni, bolest

OSTATNI FORMY PND

léky perioperaéni:
anficholinergni I€ky, BZD,
uzivani opioidy

léky perioperaéni:
anticholinergni Ieéky, opioidy

faktory béhem operace:
hlubokd anestezie, krevni
ztrata, tfransfuze, hypotenze,
hypotermie

faktory béhem operace:

krvdceni, hlubokd anestezie,

operace: abdomindini nebo
ortopedickd operace,
dlouhé frvani

operace: velky operacni
vykon, dlouhd operace

pooperacni management:
silind bolest, dlouhodobd
UPV, dlouhd doba
hospitalizace na ICU

pooperacni management:
siind bolest, rozvoj
pooperacnino deliria,
prodlouzend hospitalizace
na jednotce intenzivni péce

[2]



POCT

e point of care testing

» testy

— 1.€. nejsou zadné testy definované pro klinickou
praxi, nepreberné mnozstvi

— redlny Casovy prostor v rdmci
predanestetického vysetreni?

— dopady do praxe? (rozhodovani, zastupny
souhlas, eticka problematika) N

 biomarkery
— mnoho studii, zejména animalnich
— 1.€. z&ddny doporuceny marker
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(Tvombocytes)
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BIOMARKERY

Research | Open Access | Published: 14 March 2022

Perioperative platelet count in peripheral blood is
associated with the early stage of PND after major
orthopedic surgery: a prospective observational study

Ruigun Wang, Rui Gao, Xiaoyu Xie, Hai Chen, Qi Zhao, Xueying Zhang, Changteng Zhang, Liyun Deng,
Peilin Lv, Qin Zheng, Tao Zhu & Chan Chen

BMC Geriatrics 22, Article number: 200 (2022) | Cite this article

623 Accesses | Metrics

vyssi pocet trombocytU pred operaci asociovdn s casnym
nastupem PND po vykonu — potencidlni biomarkere

prospektivni observacni studie, TEP a TKA




BIOMARKERY

Meta-Analysis > Aging Clin Exp Res. 2022 Feb;34(2):277-288.
doi: 10.1007/s40520-021-01919-7. Epub 2021 Jun 27.

Inflammatory markers in postoperative cognitive
dysfunction for patients undergoing total hip
arthroplasty: a meta-analysis

Chunmei Fu 1, Jincheng Lin 2, Guoliang Gong 2 4, Weibin Zhong ', Haihong Chen !,
Xiaowei Luo °

Affiliations <4 expand
PMID: 34176086 DOI: 10.1007/s40520-021-01919-7

nekteré zanétlivé parametry (CRP, IL-6, S-100B) mohou
byt asociovany se vznikem kognitivniho poskozeni po TKA




TESTY?

Zadny neni validovany

PubMed 2021: 172 abstraktl, nejcastéji pouzity
MMSE, test kresleni hodin (s variabilnimi
skorovacimi systémy) a Mini-Cog test.

Mezindrodné jsou ddle pouzivany -
Abbreviated Mental Test Score (AMTS),
Clinical Dementia Rating, The Five-Point Test
(5PT), Verbal Fluency Test (VFT), 10-word List
Learning Test, Trail Making Test, Global
deterioration scale, Montreal Cognitive
Assessment (MoCA) a Digit Span Test (DST).

TEGEST test (prof. Bartos — NUDZ)

co potrebujeme?
— kratky, rychly, orientacni test




PROC NAS PND ZAJIMA?

rozvoj konceptu prehabilitace

PND — muUze se stat
dlouhodobym onemocnénim

prevence

management

cend



KOLIK NAS PND VLASTNE STOJI?




a x W 5 s

o Jywiel et al., 2015 - v 50 % pacientd podstupujicich operaci pro
zlomeninu kréku kosti stehenni rozvine pooperacni delirium - delsi
doba hospitalizace a vyssi naklady na péci. s

« Boone et al., 2020 - retrospektivni kohortova studie, USA -
2,4 milionU pacientU s diagndzou PND po dobu 1 roku. PND byla
asociovdna se zvysenymi naklady na pacienta az o $17 275 za rok.

« Gou et al., 2021 - cena rozvoje pooperacniho deliria je
£ 32 234 (S 43 924) za kazdého pacienta za rok, vazné delirium stoji
zdravotnictviaz £ 41 100 (S 56 006).







RESENI - hudba budoucnosti?

- prehabilitace, prevence PND
 ERAS

- testovani kognitivnich funkci pred
operaci — identifikace pacientU v riziku

 individualizace perioperacni péce

- pooperacni detekce PND (CAM-ICU)

« implementace prevence vzniku PND
(nefarmakologické intervence — e CASH,
ABCDEF bundle...)

- etické a pravni dopady - informovany
souhlas vs. soucasna praxe

[6]



Prehabilitace, prevence PND, ERAS

BJ }\ British Journal of Anaesthesin, 128 (3): 434448 [(2022)
B ded: 10.1016/].5ja.2021.12.007

Advance Access Publication Date: 7 January 2022 Surgery & ERAS surgical care

Review Article

} Minimise
Physiologic reserve & function —- Stress response —- Surgical outcomes
L . Enhance

Prehabilitation, enhanced recovery after surgery, or both?
A narrative review Prehabilitation

Chelsia Gillis™*, Olle Ljunggvist’ and Francesco Carli’

1Ebs&j:rar‘cn'uent of Anesthesia, McGill University Health Center, Montreal, QC, Canada and "'I-‘acu]t)r of Medicine and Health,
School of Health and Medical Sciences, Department of Surgery, Orebro University, Orebro, Sweden

summary

This narrative review presents a biological rationale and evidence to describe how the precperative condition of the
patient contributes to postoperative morbidity. Any preoperative condition that prevents a patient from tolerating the
physiological stress of surgery (e.g. poor cardiopulmonary reserve, sarcopaenia), impairs the stress response (e.g.
malnutrition, frailty), and/or augments the catabolic response to stress (e.g. insulin resistance) is a risk factor for poor
surgical outcomes. Prehabilitation interventions that include exercise, nutrition, and psychosocial components can be
applied before surgery to strengthen physiological reserve and enhance functional capacity, which, in turn, supports
recovery through attaining surgical resilience. Prehabilitation complerments Enhanced Recovery After Surgery (ERAS)
care to achieve optimal patient outcomes because recovery is not a passive process and it begins preoperatively.



Prehabilitace, prevence PND, ERAS

BJ }\ British Journal of Anaesthesin, 128 (3): 434448 [(2022)
B ded: 10.1016/].5ja.2021.12.007

Advance Access Publication Date: 7 January 2022 Surgery & ERAS surgical care

Review Article

} Minimise
Physiologic reserve & function —- Stress response —- Surgical outcomes
L . Enhance

Prehabilitation, enhanced recovery after surgery, or both?
A narrative review Prehabilitation

Chelsia Gillis™*, Olle Ljunggvist’ and Francesco Carli’

1Ebs&j:rar‘cn'uent of Anesthesia, McGill University Health Center, Montreal, QC, Canada and "'I-‘acu]t)r of Medicine and Health,
School of Health and Medical Sciences, Department of Surgery, Orebro University, Orebro, Sweden

summary

This narrative review presents a biological rationale and evidence to describe how the precperative condition of the
patient contributes to postoperative morbidity. Any preoperative condition that prevents a patient from tolerating the
physiological stress of surgery (e.g. poor cardiopulmonary reserve, sarcopaenia), impairs the stress response (e.g.
malnutrition, frailty), and/or augments the catabolic response to stress (e.g. insulin resistance) is a risk factor for poor
surgical outcomes. Prehabilitation interventions that include exercise, nutrition, and psychosocial components can be
applied before surgery to strengthen physiological reserve and enhance functional capacity, which, in turn, supports
recovery through attaining surgical resilience. Prehabilitation complerments Enhanced Recovery After Surgery (ERAS)
care to achieve optimal patient outcomes because recovery is not a passive process and it begins preoperatively.




PREVENCE PND - ERAS

- prevence a eliminace rizikovych faktord PND

- implementace nefarmakologickych intervenci

komplexni geriatrické zhodnoceni zdravotniho stavu (TEGEST, MMSE, hodiny)
predoperacni kognitivni prehabilitace

ERAS (fast-track surgery)

predoperacni lacnéni tekutin (£2 hodiny, pokud neni Kl)

podpora pfirozené architektury spanku (vhodny operacni cas, cirkadiadnnino rytmus)
znalost procesu, reorientace, bryle, naslouchadlo, domaci predmeéty, rodina...

- farmakologické, anesteziologické intervence

preference dexmedetomidinu, multimoddlni analgezie, inciziondini analgezie...

vyhybat se BZD, anficholinergikim, prodlouzenému lacnéni tekutin, hluboke .
anestezii, desaturaci (cerebral oxygenation), perioperacni hypotermii, hypotenzi

limitovat farmakologickou I€Ebu priznakd (agitovany pacient, distress)
2]



Modifikovatelneé faktory?




SPANEK

mozny vztah mezi PND (vCetné deliria) a
narusenim cirkadiannich rytmu

Castéjsi vyskyt u osob v riziku PND - akutni
kriticky stav, vyssi vek, neurodegenerafivni
onemocneni — Alzheimerova nemoc...

poruchy spdnku = chronicky problém:
spise optimalizace nez zmena

poruchy spdnku = delirium?, naopak?, ale
sdili podobnou neuropatofyziologii...

aktudini evidence nejednoznacnd,
predmet vyzkumu

spdnkovd apnoe - mozny rizikovy faktor

melatonin, dexmetomidin

Sleepl circadian disruption
CRCADIAN RHYTHNS Multicomponent bundles

WAKE SLEEP / g:::;zmomldme
\ \ Vi
\1_ /

Neuropathology Perioperative Neurocognitive Disorders

I

Preoperative Phase Surgery | | Postoperative Phase

Time
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BOLEST

komplexni vztah k PND

periferni/centraini nervoveé poranéni
vede k uvolnéni zanétlivych cytoking,
aktfivaci endotelu, aktivaci mikrogilii

sympatickd aktivace vede k
endokrinni, hemodynamické a imunitni
odpovedi

tramadol — zvysené riziko vzniku deliria
(data limitovdana)

parekoxib a acetaminofen ekvivalentni

spravna diagnéza a adekvatni
multimodadlni management bolesti

Perioperative
Neurocognitive
Disorders

_
+

Fig. 3. The relationships between pain, inflammation, and analgesia on the risk for perioperative neurocognitive disorders. Red lings and
plus signs signify processes that may worsen other conditions. Green arrows and minus signs indicate processes that may ameliorate or
improve other conditions.

[7]



KOGNICE
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Fig. 4. Cognitive trajectories and perioperative neurocognitive disorders. Depicted are theoretical cognitive trajectories of a patient with
high baseline cognitive reserve (blue line) and a patient with low baseline cognitive reserve (red line). Both patients experience an event in
the perioperative period leading to a decrease in cognitive function, but only the patient with low baseline reserve may manifest symptoms.
The green dashed lines represent the theoretical mechanism through which cognitive interventions in the pre- and postoperative phases may
influence cognitive reserve and either prevent or aid recovery from perioperative neurocognitive disorders. Adapted from Stern.'?

predoperacni zhodnoceni a
optimalizacee

nizkd Uroven kognitivnich funkci
pred operaci je asociovana s PND

prehabilitace
postoperative cognitive training

oberzita jako ochranny faktor?
(paradox obezity)



CO NAS CEKA?

« starnuti populace

* rozvoj prehabiliface a ERAS

« mUzZeme zabrdnit vzniku PND?2
* nebo zmirnit symptomy?

Cil perioperacni mediciny:

rekonvalescence tela i mysli
pacientyu po operaci
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Dekujeme za pozornost

klara.nekvindova@bnzlin.cz

tomas.gabrhelik@bnzlin.cz

Prezentace byla podporena specifickym vysokoskolskym vyzkumnym projektem IGA Univerzity Palackého
v Olomouci ¢. IGA_LF_2022_007 Chronick&d onemocnéni a manifestace geriatrickych syndromu v kontextu
kvality Zivota (RVO 61989592).
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