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Vad handlar det om?

* Hjartmuskelskada
(troponinstegring) 1 samband
med 1cke-kardiell kirurgi ar
forenat med kraftigt 6kad
sjuklighet och dodlighet efter
operation

* Vissa grupper av patienter mer
drabbade 4n andra




Bakgrund

* Mortalitet under kirurgi (elektiv
kirurgi): 1:100.000

* Postoperativ mortalitet (< 30
dagar): 1:100 - 1:130

* Dvs. ca 1000 ggr flera
patienter dor postoperativt
jamfort med intraop!
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Figure 1. Preoperative, Intraoperative, and Postoperative Factors Associated with Perioperative Cardiac Complications
in Patients Undergoing Major Noncardiac Surgery.

Deveraux N Engl J Med 2015;373:2258-69.




Troponinstegring 1 samband med operation

Association Between Postoperative Troponin
Levels and 30-Day Mortality Among
Patients Undergoing Noncardiac Surgery

The Vascular Events In Noncardiac
Surgery Patients Cohort Evaluation
(VISION) Study Investigators

ORLDWIDE, MORE THAN
200 million adults have
major noncardiac sur-
gery annually."? Despite
benefits associated with surgery, major
perioperative complications, including
death, occur.? More than 1 million adults
worldwide will die within 30 days of non-
cardiac surgery each year.'?
Perioperative risk estimation identi-
fies patients who require more inten-
sive monitoring and management in the
postoperative period. Current preopera-
tive risk prediction models for 30-day
mortality have limitations.** Some cli-
nicians advocate monitoring troponin
measurements after vascular surgery,®
and inconclusive evidence suggests that
troponin measurements after abdomi-
nal aortic surgery may enhance predic-
tion of short-term mortality.” Little is
known about optimal troponin thresh-
old(s) for predicting mortality after non-
cardiac surgery.
A large international study called
the VISION Study (Vascular Events

Context Of the 200 million adults worldwide who undergo noncardiac surgery each
year, more than 1 million will die within 30 days.

Objective Todetermine the relationship between the peak fourth-generation troponin
T (TnT) measurement in the first 3 days after noncardiac surgery and 30-day mortality.

Design, Setting, and Participants A prospective, international cohort study that
enrolled patients from August 6, 2007, to January 11, 2011. Eligible patients were aged
45 years and older and required at least an overnight hospital admission after having
noncardiac surgery.

Main Outcome Measures Patients’ TnT levels were measured 6 to 12 hours after
surgery and on days 1, 2, and 3 after surgery. We undertook Cox regression analysis
in which the dependent variable was mortality until 30 days after surgery, and the
independent variables included 24 preoperative variables. We repeated this analysis,
adding the peak TnT measurement during the first 3 postoperative days as an inde-
pendent variable and used a minimum P value approach to determine if there were
TnT thresholds that independently altered patients’ risk of death.

Results A total of 15133 patients were included in this study. The 30-day mortality
rate was 1.9% (95% Cl, 1.7%-2.1%). Multivariable analysis demonstrated that peak
TnT values of at least 0.02 ng/mL, occurring in 11.6% of patients, were associated with
higher 30-day mortality compared with the reference group (peak TnT = 0.01 ng/mL):
peak TnT of 0.02 ng/mL (adjusted hazard ratio [aHR], 2.41; 95% Cl, 1.33-3.77); 0.03 to
0.29 ng/mL (aHR, 5.00; 95% Cl, 3.72-6.76); and 0.30 ng/mL or greater (aHR, 10.48;
95% Cl, 6.25-16.62). Patients with a peak TnT value of 0.01 ng/mL or less, 0.02, 0.03-
0.29, and 0.30 or greater had 30-day mortality rates of 1.0%, 4.0%,9.3%, and 16.9%,
respectively. Peak TnT measurement added incremental prognostic value to discriminate
those likely to die within 30 days for the model with peak TnT measurement vs without
(C index=0.85 vs 0.81; difference, 0.4; 95% Cl, 0.2-0.5; P<.001 for difference be-
tween C index values). The net reclassification improvement with TnT was 25.0% (P <<.001).

Conclusion Among patients undergoing noncardiac surgery, the peak postopera-
tive TnT measurement during the first 3 days after surgery was significantly associ-
ated with 30-day mortality.

JAMA. 2012;307(21):2295-2304 www.jama.com

Jama. 2012;307(21):2295-304
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Figure 2. Kaplan-Meler Estimates of 30-Day Mortality Based on Peak Troponin T Values
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Myocardial Injury in Non-cardiac Surgery (MINS)
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Figure 1 Spectrum of myocardial injury and troponin rise after non-cardiac surgery. MI, myocardial infarction.

Sellers et al Anaesthesia 2018, 73 (Suppl. 1), 34-42



Exempel pa riskfaktorer
» Alder >65 (75)

» Kand kardiovaskular sjukdom eller
riskfaktorer for detta

* FOrhojt troponin och/eller NT-pro-
BNP innan op

* Akut kirurgi

All-Cause Mortality
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Dagkirurgiska patienter och risk for
hjartmuskelskada

 Studierna ar gjorda pa patienter som vardats pa sjukhus Over
natten

» Aldre patienter och patienter med comorbiditeter 16per storst risk
att drabbas

» Aven dldre och sjukare patienter opereras i dagkirurgi idag (inte
bara ASA 1 och 2) och de behover kanske en an mer noggrann
uppfoljning efterat
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Figure 1. Cardiac myocyte composed of myofibrils,
each of which contains myofilaments. The sarcomere
lies between two Z-lines.

Troponinet vi mater kommer fran hjartat
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Figure 2. Cardiac myofilaments. Myosin (thick filament)

contains two heads having ATPase activity. Thin filament i

made up of actin, tropomyosin, and troponin (TN). TN-C

binds Ca" released by the sarcoplasmic reticulum

%—SNR). TN-l inhibits actin-myosin binding until Ca™ binds to
-C.

Bildkalla: Cvphysiology.com



V1 behoOver mata troponin for att upptacka MINS!

* 84 % av patienterna med perioperativ myokardskada (MINS) hade
inga subjektiva symtom

* 58 % hade inga EKG-forandringar

* Mortaliteten efter perioperativ myokardskada ar inte kopplad till
om patienten har symtom/EKG-forandringar eller )

Anesthesiology. 2014;120(3):564-78.



Hypotension och MINS

Perioperative Quality Initiative consensus statement
on intraoperative blood pressure, risk and outcomes
for elective surgery

Daniel I. Sessler*', Joshua A. Bloomstone”>*?! Solomon Aronson’,
Colin Berry®, Tong J. Gan’, John A. Kellum®, James Plumb'"'*"*,
Montv G. Mvthen”'". Michael P. W. Grocott”'"'%'® Mark R. Edwards'"'%'®

Consensus statements

Consensus statement 1: Intraoperative mean arterial blood pres-
sures below 60—70 mm Hg are associated with myocardial injury,
acute kidney injury, and death. Systolic arterial pressures below 100
mm Hg are associated with myocardial injury and death. Injury is a
function of hypotension severity and duration.

Sessler et al. British Journal of Anaesthesia, 122 (5): 563e574
(2019)



Kranskarlssjukdom och MINS

* Kand riskfaktor
* Screening av riskpatienter med kranskarlsrontgen (DT)

* MINS-patienter som uppfyller kriterierna f6r ST-hdyningsinfarkt
verkar ofta ha trombos/plackruptur, och de som drabbas av
hjartinfarkt peroperativt har ofta kranskarlsfortrangningar, men fa
studier gjorda pa MINS-patienter (Devereaux 2019)



Lakemedel och MINS — prevention

* Betablockad till riskpatienter — minskar risken fOr icke-fatal

hjartinfarkt men Okar risken for stroke, hypotension och déd (POISE-
studien bl a)

* Aspirin (trombyl) till riskpatienter — ingen skillnad 1 risk fOr icke-
fatal hjartinfarkt eller dod, men O6kad risk fOr stor blodning (POISE-2-
studien)

« ACE-hammare/ARB — att fortsatta med redan insatt medicin verkar
inte ha nagon skyddande effekt, utan leda till mer hypotension,
kardiovaskulara komplikationer och dod (Roshanov 2017)



Lakemedel och MINS-prevention

* Statiner — verkar ha en skyddande effekt, men fortfarande oklart

* Alpha-2-agonister (klonidin) — ingen skyddande effekt men 6kad
risk fOr bradykardi och hypotension (Cochrane-review 2018)

 Blodtransfusion — inte skyddande med "liberal” Hb-grans vs
restriktiv, men det ar inte helt klarlagt hur man ska hantera aldre
patienter/patienter med hjartkarlsjukdom
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Figure |. Different pathways lmding to postopentive myocardal injjury (PMI) induding cardiac causes (left pandd) and non<cardiac
causes (right panel).

Verbree-Willemsen Eur J Prev Cardiol 2019



Dodsorsaker och behandling

* Mortaliteten beror pa bade kardiovaskuldra komplikationer och
andra orsaker

* Finns nu studie som visar att dabigatran (NOAK) har en
skyddande effekt om det satts 1n postoperativt

* De fall dar man inte hittar annan orsak an kardiell kanske skulle
tjdna pa att sattas in pa statin och ev ASA



Sammanfattning av kunskapslaget

Troponinstegring postoperativt
* Oberoende riskfaktor fOor mortalitet och morbiditet
 Vanlig komplikation till "non-cardiac surgery”
 Skiljer sig fran akuta koronara syndrom

 Riskfaktorer/associerade perioperativa faktorer



Vad saknas 1 litteraturen?

* En etablerad definition av Hjartmuskelskada 1 samband med icke-
kardiell kirurgi (MINS)

* V1 kan inte utesluta datgardbara orsaker till troponinstegring
postoperativt baserat pa de studier som finns idag

* V1 vet inte hur de har patienterna skall tas om hand {fOr att minska
mortaliteten



Fourth Universal Definition of Myocardial
Infarction (2018)

17. MYOCARDIAL INJURY AND
INFARCTION ASSOCIATED WITH
NON-CARDIAC PROCEDURES

- J

that is associated with substantial shortand long-term
mortality on a level with perioperative MI.#
Post-operative cTn survelillance is recommended for
high-risk individuals. In order to properly interpret the
aetiology of elevated postoperative values, a baseline
pre-operative value is necessary to determine whether
the increase Is acute or more chronic. However, a diag-
nosis of Ml still requires, in addition to an increase of

- l 1 € s, l 1 = l : 21 i

Thygesen et al. Circulation, 2018



Vad kan vi gora 1 nulaget?

* Vara uppmarksamma pa riskfaktorer hos patienten och kirurgi/anestesi

* Optimera omhandertagandet av sarskilt riskpatienter bade fore, under
och efter operation

» Screena patienter fOr troponinstegring?!

* Mer forskning behovs!






