Hypertenze v perioperacnim obdobi

Renata Cifkova

Centrum kardiovaskularni prevence 1. LF UK a TN,
I1L. interni klinika 1. LF UK a VFN,
Praha



Dilema

* Ma byt provedena operace u pacienta se Spatné kontrolovanou hypertenzi nebo
ma byt chirurgicky vykon odlozen?

* Maji pacienti s nekontrolovanou hypertenzi vyssi perioperac¢ni riziko KV
komplikaci?

¢ Jaké je riziko kardialnich komplikaci v prtibéhu operace a v poopera¢nim

obdobi?
* Jak miiZe byt toto riziko sniZzeno nebo odstranéno?
* O co se mltizeme opfit v nasem rozhodovani?

* V této oblasti nemame dostatek silnych dat podpoienych dikazy (evidence-

based).



//fPerioperaEnl' hypertenze

* Hypertenze je velmi ¢asté onemocnéni u pacient pfed chirurgickym vykonem

* Piedoperacni vysSetfeni nabizi jedinecnou prilezitost odhalit pacienty
s hypertenzi a u jiz zndmych hypertonik zlepsit jejich lé¢bu

e U zavazné hypertenze musi byt TK snizen pred chirurgickym vykonem

* Jetfeba zhodnotit doprovodna onemocnéni a organové poskozeni u hypertenze

* Predoperacni vySetfeni zahrnuje anamnézu, fyzikalni vysetieni, zhodnoceni
laboratornich vysledki a EKG

* Rozhodnuti o dalSich vysetfenich zdlezi na typu a urgenci chirurgického vykonu,
pritomnosti srde¢niho onemocnéni a ostatnich RF



® Retrospective study

® 271082 patients

Table 1|Preoperative characteristics of entire cohort. Values are expressed as number

(percentage) unless indicated otherwise

Stress testing No testing
(n=23991) (n=247 091) P value
Demographics
Female sex 9662 (40.3) 129 645 (52.5) <0.001
Age (years; mean (50)) 69.1(9.2) 68.3(10.3) ¢0.001
Sociceconomic status
Annual income (Canadian dollars; mean (SD)) 24 846 (5105) 24 693 (5067) ¢0.001

Comorbid disease

Ischaemic heart disease 5566 (23.2) 20996 (8.5)
Congestive heart failure 1022 (4.3) 6005 (2.4)
Cerebrovascular disease 1684 (7.0) 10206 (4.1)
Hypertension 14 887 (62.1) 130950 (53.0)

Diabetes 5881 (24.5) 43 442 (17.6)
Pulmonary disease 1582 (6.6) 12 425 (5.8
Dialysis or renal disease 481 (2.00 2907 (1.2)
Malignancy 2265 (9.4%) 21 647 (B.8)
Specialist consultation™

Anaesthesiology 12 967 (54.0) 91749
General intemal medicine G758 (24.0) 87 416 (23.2)
Cardiology 5828 (24.3) 14 709 (6.0)

Preoperative cardiac proceduret

Echocardiogram 10 855 (45.2)

21113 (8.5)

Hypertension

Coronary angiogram 1256 (5.2) 1463 (0.6)
Percutaneous coronary intervention 314 (1.3) 297 {0.1)
Aprto-coronary bypass surgery 302(1.3) 525(0.2) «0.001

“Within 60 days before surgery.
tWithin 180 days before surgery.

Wijeysundera DN, Beattie WS, Austin PC, Hux JE, Laupacis A. Non-invasive cardiac stress testing
before elective major non-cardiac surgery: population based cohort study. BMJ 2010;340:b5526



Uvod

Hypertenze je nejcastéjsi KV rizikovy faktor nalézany v predopera¢nim obdobi
Hypertenze je nejc¢ast€jsi pri¢inou odlozeni chirurgického vykonu

Doporuceni obecné nepovazuji hypertenzi za vyznamny rizikovy faktor urcujici
perioperacni riziko

Pritomnost hypertenze vS§ak miizZe odhalit zasadni rizikové faktory prispivajici

k periopera¢nimu riziku



Current views and recommendations

v" This presentation offers recommendations on the perioperative management of
hypertension in non-cardiac surgery

v The recommendations are based on a position statement by the European
Society of Cardiology Council on Hypertension presented in 2014

v These views are complementary to the 2014 European Society of
Cardiology/European Society of Anaesthesiology Guidelines on non-cardiac
surgery: cardiovascular assessment and management

Kristensen SD et al. Eur Heart J 2014;35:2383-431



Predoperacni zhodnoceni rizika

v" Peclivé odebrani anamnézy, fyzikalni vySetieni, méieni TK, 12svodové EKG
a vybrana biochemicka vysetifeni musi byt provedena u vsech hypertonikt

v" Anamnéza ma byt zamétena na zjisténi vSech faktort potfebnych pro
stratifikaci rizika podle tzv. Cardiac Risk Index



Chirurgické
riziko

CKD
(eGFR <60
ml/min)

Revised
Cardiac
Risk
Index
Diabetes
vyzadujici
inzulin

Srdeéni
selhani

CMP/TIA

[ —

naex

Pritomnost kazdého faktoru je
ohodnocena 1 bodem

Incidence velkych kardialnich komplikaci:

o bodu 0,4 %
1 bod 0,9 %
2 body 7 %
>3 body 11 %

Lee TH et al., Circulation 1999;100:1043-49



Revised Goldman cardiac risk index ( RCRI )
Six independent predictors of major cardiac complications

High-risk type of surgery (examples include vascular surgery and any open intraperitoneal or
intrathoracic procedures)

History of ischemic heart disease (history of MI or a positive exercise test, current complaint of
chest pain considered to be secondary to myocardial ischemia, use of nitrate therapy, or ECG with
pathological Q waves; do not count prior coronary revascularization procedure unless one of the
other criteria for ischemic heart disease is present)

History of HF
History of cerebrovascular disease
Diabetes mellitus requiring treatment with insulin

Preoperative serum creatinine >2.0 mg/dL (177 micromol/L)

Circulation 1999; 100: 1043



Low-risk: < 1%

= Superficial surgery

* Breast

* Dental

* Endocrine: thyroid

* Eye

* Reconstructive

* Carotid asymptomatic (CEA or CAS)

* Gynaecology: minor

* Orthopaedic: minor (meniscectomy)

* Urological: minor (transurethral resection
of the prostate)

Riziko chirurgickych vykonu

Intermediate-risk: 1-5% High-risk: > 5%

* Intraperitoneal: splenectomy, hiatal hernia
repair, cholecystectomy

* Carotid symptomatic (CEA or CAS)

* Peripheral arterial angioplasty

* Endovascular aneurysm repair

* Head and neck surgery

* Meurclogical or orthopaedic: major (hip
and spine surgery)

* Urclogical or gynaecological: major

* Renal transplant

* Intra-thoracic: non-major

Kristensen SD et al. Eur Heart J 2014;35:2383-431



Algoritmus péce o pacienty s hypertenzi
pred chirurgickymi vykony

v" Hodnota TK

v" Prediktory stfedniho a vysokého klinického rizika podle
ACC/AHA



Prediktory KV komplikaci v perioperacnim obdobi
ACC/AHA

Stredni riziko Velké riziko

Vyssi vek Mirna AP Nestabilni koronarni syndrom
Jiny nez sinusovy rytmus Ptedchozi IM Dekompenzované srde¢ni selhani
Abnormdlni EKG Kompenzované srdec¢ni selhani Vyznamné arytmie

nebo srdecni selhani v anamnéze
Nizka funk¢ni kapacita Diabetes Zéavazna chlopenni vada
CMP v anamnéze CKD

TK > 180/110 mm Hg

Circulation 2002;105:1257-1267



PREOPERATIVE

Psychic stimuli, anxiety
(white coat hypertension)

Incorrect BP measurements
Withdrawal of morning pill
Undiagnosed hypertension

Uncontrolled hypertension

INTRAOPERATIVE

Anesthesia induction
(laryngoscopy,
intubation)
Inadequate analgesia

Extubation

Fluid overload

Unrecognised secondary
hypertension

POSTOPERATIVE

Hypoxia, hypercapnia
Excitement

Inadequate pain relief
Hypothermia
Fluid overload

Urinary bladder
distension

Volume overload




Priciny perioperacni

OBDOBI

yper

Pred operaci

Béhem operace

1. Psychické podnéty a uzkost
(fenomén bilého plasté)

2. Spatné méreni TK

3. Vynechani ranni davky

4. Nediagnostikovana hypertenze

5. Spatné Iécena hypertenze

1. Uvod do anestézie
(laryngoskopie, intubace)

2. NedostateCna analgézie
(chirurgické fezy)

3. Extubace

4. Pfevodnéni

5. Syndrom vysazeni klonidinu

6. Preexistujici hypertenze per se

7. Typ chirurgického vykonu
(napf. cévni)

CAVE. Hypotenze béhem infuze
anestetik

Po operaci

CASNE

1. Hypoxie, hyperkapnie

2. Agitace, excitace

3. syndrom, vysazeni klonidinu
4. Nedostatecné tlumeni bolesti
5. Hypotermie

6. Pfrevodnéni

7. Naplnény mocCovy méchyf

PRVNIi 2 DNY

1. Syndrom vysazeni klonidinu

2. Volumoveé pretizeni

3. lv pfipravky s vysokym obsahem Na
4. Elektrolytova dysbalance

5. NedostateCné tlumeni bolesti

6. Psychické podnéty




g perioperative hypertension to increased perioperative cardiac risk

Fluid shifts

Non-cardiac surgery

damage

: « Tachycardia %

* Hypertension

OR —
Tissue injury |:>

Increased myocardial
oxygen demand

Incident dysrhythmias

+ Hypotension \
Atherosclerotic plaque

Systemic inflammation

Imbalance between
prothrombotic and
fibrinolytic factors

rupture

Increased myocardial

Left ventricular oxvagen demand
- ——) nhypertrophy ) o9
Pre-existing end organ

s O e
atherosclerosis

Increased myocardial
oxygen demand

» Acute coronary
syndromes

— ° Systemic
embolism

» Cerebrovascular
episodes




Navrhovany algoritmus lécby hypertenze v perioperacnim obdobi

Mirna az stredné zavazna hypertenze
(140-179/90-109 mm Hg)

A
[ \

Riziko chir. vykonu Typ chir. vykonu Komorbidity
Nizké Elektivni Revidovany Cardiac
Stredni Urgentni Risk Index
Vysokeé Emergentni

Lécba podle
ESC/ESA doporuceni



any algoritmus lécby hypertenze v perioperachim obdo

—

Normotenze (< 140/90 mm Hg)

Mirna az stredné zavazna hypertenze
(140-179/90-109 mm Hg)

A
[ \

Komorbidity

Riziko chir. vykonu Typ chir. vykonu

Nizké Elektivni Revidovany Cardiac
Stredni Urgentni Risk Index
Vysokeé Emergentni

Lécba podle
ESC/ESA doporuceni

Zavazna hypertenze 2 180/110 mm Hg)

Typ chir. vykonu

Emergentni Priprava k operaci s parenteralnim
podavanim lékd k cilem postupné
snizit TK

Vylouc€it emergentni situace

Urgentni T
Zvazit rizika odkladu operace
Elektivni Vyloucit emergentni situace
Odlozit operaci o nékolik tydnu za
postupného snizovani TK
Riziko chir. vykonu
Nizke Pfiprava k operaci s parenteralnim podavanim

nebo stfedni gk k cilem postupné snizit TK
Vysoké Odlozit operaci o nékolik tydn(l za postupného snizovani TK

Revidovany Cardiac Risk Index

23 RF Odlozit operaci o nékolik dna s cilem
postupného snizovani TK a event.
provedeni dalSich vySetfeni

<3RF Priprava k operaci s parenteralnim podavanim Iéku
s cilem postupné snizit TK



Lécba hypertenze v perioperacnim obdobi

Pacienti s nekomplikovanou mirnou nebo stfedné zavaznou hypertenzi (< 180/110 mm Hg)
a bez KV nebo renalniho onemocnéni nemaji zvySené operacni riziko

Chirurgicky vykon miiZe byt proveden bez odkladu
Operacni riziko stoupa v pritomnosti organového poskozeni

Operacni riziko je zvySeno u zavazné hypertenze. Elektivni vykony je nejlépe odlozit a
postupné snizovat TK v prabéhu tydnti

Rozhodnuti odlozit urgentni nebo emergentni chirurgicky vykon musi brat v tivahu rizika
versus nutnost urgentniho vykonu a jeho potencialni prospéch



| —— S

Lécba hypertenze - neurgentni stavy

v Antihypertenziva se obecné podavaji az do dne operace
v’ Jiz zavedena 1écba beta-blokatory nema byt pirerusovana

v’ Zahajeni podavani beta-blokatort pred operaci muiZe byt zvazeno u pacienti
se 2 a vice rizikovymi faktory indikovanych k chirurgickému vykonu spojenému
s vysokym rizikem a u pacientt s ICHS

v" Podavani beta-blokatorti je nutno zahdjit > 1 den pred operaci, idealné 1 tyden
az 1 mésic pred chirurgickym vykonem



Articles I

Effects of extended-release metoprolol succinate in patients 2 @ %,

-+

undergoing non-cardiac surgery (POISE trial): a randomised
controlled trial

POISE Study Group*

Randomised controlled trial, 190 hospitals, 23 countries
8 351 patients with, or at risk of, atherosclerotic disease

Metoprolol succinate ER or placebo started 2-4 hours before surgery and
continued for 30 days

Perioperative B-blocker regimen has benefit without substantial harm

Patients are unlikely to accept the risks associated with perioperative
extended-release metoprolol

Lancet 2008; 371: 1839—-47



POISE trial

A Primary Outcome B Myocardial Infarction
===+ Placebo o
0087 Metoprolol
0.06 __— T T
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: i
i ]
002 | 7 1
0 I | I 1} I I
Number at risk
Placebo 4177 3015 3873 3854 4177 3919 3873 3859
Metoprolol 4174 3958 3908 3878 4174 3966 3917 3888

Lancet 2008; 371:1839-47



POISE trial

C Stroke D Death
0-020 - 003
etoprolol
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Mumber at risk
Placsho 4177 4105 4078 4060 4177 4119 4093 4074
Metoprolol 4174 4084 4038 4012 4174 4112 4066 4039
Tirne (days)

Time (days)

Lancet 2008; 371:1839-47



Articles I

Effects of extended-release metoprolol succinate in patients 2 @ %,

-+-

undergoing non-cardiac surgery (POISE trial): a randomised
controlled trial

POISE Study Group*

Randomised controlled trial, 190 hospitals, 23 countries
8351 patients with, or at risk of, atherosclerotic disease

Metoprolol succinate ER or placebo started 2-4 hours before surgery and
continued for 30 days

Perioperative B-blocker regimen has benefit without substantial harm

Patients are unlikely to accept the risks associated with perioperative

extended-release metoprolol
Lancet 2008; 371: 1839-47



ACC/AHA Clinical Practice Guideline

/ 2014 ACC/AHA Guideline on Perioperative Cardiovascular
Evaluation and Management of Patients Undergoing
Noncardiac Surgery

A Report of the American College of Cardiology/American Heart
Association Task Force on Practice Guidelines

Developed in Collaboration With the American College of Surgeons,

American Society of Anesthesiologists, American Society of Echocardiography,
American Society of Nuclear Cardiology, Heart Rhythm Society, Society for
Cardiovascular Angiography and Interventions, Society of Cardiovascular Anesthesiologists,
and Society of Vascular Medicine

Endorsed by the Society of Hospital Medicine

WRITING COMMITTEE MEMBERS*

Lee A. Fleisher, MD. FACC, FAHA. Chairt: Kirsten E. Fleischmann, MD, MPH. FACC, Vice Chairt:
Andrew D. Auerbach. MD, MPHt: Susan A. Barnason, PhD, RN. FAHAT:
Joshua A. Beckman, MD, FACC, FAHA, FSVM*{: Biykem Bozkurt. MD, PhD. FACC. FAHA*§:
Victor G. Davila-Roman, MD, FACC, FASE*t; Marie D. Gerhard-Herman, MDt;
Thomas A. Holly, MD, FACC, FASNC*||: Garvan C. Kane, MD, PhD, FAHA, FASET:
Joseph E. Marine, MD, FACC. FHRS#: M. Timothy Nelson, MD, FACS**;
Crystal C. Spencer. JD11: Annemarie Thompson, MD$}: Henry H. Ting, MD, MBA. FACC, FAHA§§:
Barry F. Uretsky. MD. FACC, FAHA. FSCAI||||: Duminda N. Wijeysundera, MD, PhD,
Evidence Review Committee Chair

Circulation 2014;130:e278-¢333



V 4

Perioperacni lécba beta-blokatory

Class 111

Podavani beta-blokatoru nema byt zahajeno v den operace
(Level of evidence: B)

Circulation 2014;130:e278-e333



V 4

Perioperacni lécba beta-blokatory

Class 1
Pred chirurgickym vykonem nema byt podavani beta-blokatori preruseno
u pacientii, kteri jsou dlouhodobé 1é¢eni beta-blokatory. (Level of Evidence: B)

Class Ila

It is reasonable for the management of beta-blockers after surgery to be guided by
clinical circumstances, independent of when the agent was started.
(Level of Evidence: B)

Class IIb

U pacienti ve stftednim nebo vysokém riziku ischemie myokardu zjisténém piti
piredoperac¢nim zhodnocenim rizika mtiZze byt vhodné zahajit perioperacni lécbu
beta-blokatory. (Level of Evidence: C)

Circulation 2014;130:e278-e333



| —
Perioperacni lécba beta-blokatory

Class IIb

e U pacientt se 3 avice RF podle RCRI (napi. diabetes, srde¢ni selhani, ICHS, CKD, CMP)
se jevi jako rozumné zahajit 1é¢bu beta-blokatory pied operaci. (Level of Evidence: B)

e U pacientti s jednozna¢nou dlouhodobou indikaci k 1é¢bé beta-blokatory, ale bez dalsich
RF podle RCRI, zahajeni lécby beta-blokatory v periopera¢nim obdobi je spojeno
s nejistym profitem. (Level of Evidence: B)

e U pacientti, u kterych byla zahajena lécba beta-blokatory, se jevi jako rozumné zahajit
podavani beta-blokatort v dostatecném predstihu ke zhodnoceni bezpec¢nosti a
snasenlivosti, alespon 1 den pred planovanym vykonem. (Level of Evidence: B)

Circulation 2014;130:e278-e333




Lécba hypertenze pired operaci

Lékova skupina Délka podavani

Beta-blokatory A7 do doby operace

Blokatory kalciovych kanalia AzZ do doby operace
Blokatory RAS Pferusit rano v den vykonu
Az do doby operace (mohou byt

Diuretika pierusena v den vykonu v pfipadé
hypovolémie)

Integrated Blood Pressure Control 2014:7 49-59



Should the Angiotensin Il Antagonists be Discontinued
Before Surgery?

Michele Bertrand, MD, Gilles Godet, MD, Karolin Meersschaert, MD, Luc Brun, MD,
Eduardo Salcedo, MD, and Pierre Coriat, MD

Department of Anesthesiology, Pitié-Salpétriere Hospital, Paris, France

Conclusions: blockade of the RAS increases the potential hypotensive effect of
anesthetic induction.

A severe hypotensive episode, requiring vasoconstrictor treatment, occurs after
induction of general anesthesia in patients chronically treated with AIIA.

Recommendations: to discontinue AIIA drugs on the day before the surgery
may be justified.

Anesth Analg 2001,92:26—-30



LECBA PACIENTU S CHRONICKOU ANTIHYPERTENZNI MEDIKACI

e Diuretika — mohou navodit hypokalémii - potenciace u¢ink myorelaxancii
podavanych béhem anestézie, zvysuji riziko arytmii a paralytického ileu.

POZOR: nahrada tekutin a suplementace kalia.

e Inhibitory ACE a sartany mohou teoreticky ztlumit kompenzacni aktivaci systému RAS
béhem chirurgického vykonu s naslednou prolongovanou hypotenzi.

7da se rozumné pokracovat v podavani téchto 1éki u pacientty, ktefi je uzivaji pro
hypertenzi.

Naproti tomu je rovnéz rozumné vysadit je rano v den operace u pacientq, ktefi je
uzivaji pro srdecni selhani, u nichz je vstupni hodnota TK nizka, aby se zabranilo
rozvoji vyznamné hypotenze béhem tvodu do anestézie.

e Blokatory kalciovych kanaltt mohou zvysit vyskyt poopera¢niho krvaceni, protoze
pravdépodobné inhibuji agregaci desticek.

Kaplan NM et al., www.uptodate.com, 2015
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e Pre-existujici hypertenze je nejcastéjSim diivodem pro odloZeni chirurgického vykonu

TK BEHEM ANESTEZIE
e Aktivace sympatiku béhem uvodu do anestézie mize zpusobit vzestup TK 0 20 az 30 mm Hg a TF o 15

az 20 tepli/min u normotonikii; zmény mohou byt vice vyjadieny u nelécenych hypertonikt (1 STK 90
mm Hg; 1 TF 40 tept/min).

e Stfedni arteridlni tlak ma v priubéhu anestézie tendenci k poklesu v dasledku rtiznych faktor véetné
primych ucinku anestetik, inhibice sympatiku, a ztraty reflexni kontroly TK baroreceptory.
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TK BEHEM ANESTEZIE
e TK a TF pozvolna stoupaji v ¢asném pooperacnim obdobi (pacienti se zotavuji z u€inkli anestetik).

Vzestup TK 1 TF miize byt obzvlast vyznamny u hypertoniki.

PERIOPERACNI RIZIKA SPOJENA S HYPERTENZI
e Elektivni chirurgicky vykon u hypertonik@ neni tfeba odkladat, pokud je DTK < 110 mm Hg a

pokud je TK v prtibéhu operace a v poopera¢nim obdobi peclivé monitorovan, aby se zabranilo
epizodam hypertenze i hypotenze.



e IV podavané latky

* y
Doporuceny

Léky vhodné k ovlivnéni TK
v perioperacnim obdobi

Clevidipin *
Enalaprilat
Esmolol *
Fenoldopam

Hydralazin

Labetalol *

Nicardipin *

Nitroglycerin
Nitroprusid

e Peroralné
podavané latky
Inhibitory ACE
Sartany

Clonidin

Labetalol *

Metoprolol *
Nifedipin

Bard et al., Hypertension and the Perioperative Period, in : Black HR
and Elliot W], Hypertension, Second Edition, Philadelphia, 2013



Recommended BP-controlling agents during
the perioperative period

Agent Onset Duration BP response | Comments
of action | of BP effects

Clevidipine  Short Medium Predictable = Useful for tight BP control
Maintains renal blood flow
Decreased mortality
Contraindicated in patients with allergies to eggs
or soybeans

Esmolol Short Medium Predictable  First-degree heart block
Ideal postoperatively with tachycardia for fast,
predictable response

Labetalol Short Extended Predictable = CO is maintained unlike with pure BB

Nicardipine Medium Extended Predictable = No coronary steal, unlike nitroprusside
Easy to titrate

Adapted from Bard et al., Hypertension and the Perioperative Period, in :
Black HR and Elliot W], Hypertension, Second Edition, Philadelphia, 2013



Parenteral drugs for treatment of perioperative
hypertension

Agent Initial dose Onset of Duration of
action action
Esmolol 250-500 pg/kg | minutes 10-20 minutes
(followed by 25-50 ug/
kg/mmute in Cl)
Labetalol 20 mg 2-5 minutes 6 hours
Clevidipine 0.5 pg/kg/minute (Cl) 2—4 mmnutes  5-15 minutes
Nicardipine | mg or 5 mg/hour (C1) 2 minutes, 2—4 hours,
5-15 minutes 4-6 hours
Nitroprusside (0.5 Hg/kg/minute (Cl) Immediate -2 minutes
Mitroglycerin 5 pg/min (CI) 2-5 munutes  3-5 minutes
Clonidine 150 pg 30 minutes 4—6 hours
Urapidil 25 mg 2 minutes 4-5 hours
Enalaprilat 0.625-1.25 mg I5 minutes 6 hours
Fenoldopam 0.1 pg/kg/minute (CI) 5 minutes 30-60 minutes
Hydralazine 3-20 mg 5-15 minutes 612 hours

Integrated Blood Pressure Control 2014:7 49—-59



Perioperative hypotension management

‘ Hypotension

l — | First step: vasopressors

Eticlogy
Anaphylaxis: Hypovolemia, blood loss:
epinephnne fluds
.I = .. . T
Cardiac dysfunction Mo cardiac dysfunction
lmchemia, valvulopatiy, Position, surgery,
pulmonary embolism, armyihmias wantiathon, depth of anesthesia

Integrated Blood Pressure Control 2014:7 49—59



Parenteral drugs for treatment of perioperative

hypotension

Drug Initial dose Onset of Duration
action, of action,
minutes minutes

Ephedrine -6 mg 1-3 |5=20

Phenylephrine 50-100 ug I-3 | 0—-20

Norepinephrine  0.1-0.4 pug/kg/minute Immediate 5-15

(CI)
Epinephrine 0.1-1 mg* Immediate 5=15
Terlipressin | mg® 2 30-60

Integrated Blood Pressure Control 2014:7 49—59



Lécba hypertenze: urgentni a emergentni stavy

v Hypertenzni urgentni a emergentni stavy v periopera¢nim
obdobi vyzaduji parenteralni podani léka

v" Dihydropyridiny a beta-blokatory jsou c¢asto léky prvni volby;
inhibitory ACE a nitroglycerin jsou rovnéz vhodné. Ostatni
léky lze podat za specifickych situaci



! Association between Intraoperative Hypotension and

Hypertension and 30-day Postoperative Mortality in
Noncardiac Surgery

Terri G. Monk, M.D., M.S., Michael R. Bronsert, Ph.D., M.S., Wiliam G. Henderson, M.P.H., Ph.D.,
Michael P. Mangione, M.D., S. T. John Sum-Ping, M.D., Deyne R. Bentt, M.D., C.PH.I.M.S.,
Jennifer D. Nguyen, M.D., Joshua S. Richman, M.D., Ph.D., Robert A. Meguid, M.D., M.P.H.,

Karl E. Hammermeister, M.D.

e 18 756 patients from six VA medical centers (mean age 59.5 years; 92.8% males)

e Conclusions
Intraoperative hypotension, but not hypertension, is associated with increased 30-day
operative mortality

Anesthesiology 2015;123:307-19



Zavery
Hypertenze je nejcastéjsim KV RF nachazenym v predopera¢nim obdobi
Ackoliv hypertenze neni v této souvislosti povazovana za hlavni rizikovy

faktor, mtize jeji pfitomnost napomoci v odhaleni dilezitych faktord, které
prispivaji k periopera¢nimu riziku

Pacienti s nekomplikovanou mirné az stfedné zavaznou hypertenzi
(<180/110 mm vHg) a bez KV nebo rendlniho onemocnéni nemaji zvySené
operacni riziko

U ostatnich pacientt je tfeba zvazit rizika versus nutnost urgentniho vykonu
a jeho potencialni profit




"Nurse, get on the internet, go lo SURGERY.COM,
scroll down and click on the 'Are you totally lost?'
icon.”
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Review Article

Perioperative Management of Pheochromocytoma

Julian Naranjo, DO, Sarah Dodd, MD, Yvette N. Martin, MD, PhD'

Department of Anesthesiology & Perioperative Medicine, Mavo Clinic, Rochester, MN

Pheochromocytomas are rare neuroendocrine tumors that produce and store catecholamines. Without adequate preparation, the release of
excessive amounts of catecholamines. especially during anesthetic induction or during surgical removal. can produce life-threatening
cardiovascular complications. This review focuses on the perioperative management of pheochromocytoma/paragangliomas, initially
summarizing the clinical aspects of the disease and then highlighting the current evidence available for preoperative. intraoperative. and
postoperalive anesthetic management.

J. Cardiothoracic Vasc Anesthesia 2017, in press



The patient with hypertension undergoing surgery

Koen G. Lapage and Patrick F. Wouters

Purpose of review

General recommendations for the perioperative management of patients with hypertensive disease have not
evolved much over the past 20 years, yet new pathophysiological concepts have emerged and new
monitoring techniques are available today. In this review, we will discuss their significance and potential
role in the modern perioperative care of hypertensive patients.

Recent findings
For hypertensive patients, fotal cardiovascular risk rather than blood pressure (BP) alone should determine
the preoperative strategy. Except for grade 3 hypertension, surgery should not be deferred on the basis of
an elevated BP in the preoperative assessment.

New data suggest that even brief hypotensive episodes during surgery may have significant impact on
outcome. Isolated systolic hypertension is the predominant phenotype in elderly patients who may be
particularly vulnerable fo hypoperfusion in the perioperative setting.

New monitoring techniques such as echocardiography and near-infrared spectroscopy may provide crucial
information to optimize intraoperative control of BP based on an individual patient’s pathophysiology.

Summary

Hypertension is highly prevalent in patients presenting for surgery yet its impact on surgical outcome is still
debated. Guidelines on risk stratification and perioperative hemodynamic management of patients with
hypertensive disease remain sparse and cannot rely much on solid new evidence. Target organ damage
associated with hypertensive disease rather than high BP per se appears o determine perioperative risk. In
the absence of new data, an individualized and pathophysiology-based approach to control BP may be the

best option to guide these patients through the perioperative period.
Curr Opin Anesthesiol 2016, 29:397-402



REVIEW

#uoy) The patient with hypertension undergoing surgery

Koen G. Lapage and Patrick F. Wouters

Key points
e Uncontrolled hypertension in the preoperative setting continues to be one of the major reasons for
cancellation of surgery

e TOD in hypertension and total CV risk appear to determine the perioperative risk more than BP
values per se

e Particular perioperative risk profile: ISH with increased pulse pressure and diastolic dysfunction

e An individualized and pathophysiology-based approach to BP control may be the best option to
guide hypertensive patients through the perioperative period

Curr Opin Anesthesiol 2016, 29:397—402



Association between Intraoperative Hypotension and
Hypertension and 30-day Postoperative Mortality in
Noncardiac Surgery

Terri G. Monk, M.D., M.S., Michael R. Bronsert, Ph.D., M.S., Willam G. Henderson, M.P.H., Ph.D.,

Michael P. Mangione, M.D., S. T. John Sum-Ping, M.D., Deyne R. Bentt, M.D., C.PH.I.M.S.,

Jennifer D. Nguyen, M.D., Joshua S. Richman, M.D., Ph.D., Robert A. Meguid, M.D., M.P.H.,
Karl E. Hammermeister, M.D.

e 18 756 patients from six VA medical centers (mean age 59.5 years; 92.8% males)

e Conclusions

Intraoperative hypotension, but not hypertension, is associated with increased 30-day
operative mortality

Anesthesiology 2015;123:307-19



The measurement of adult blood pressure and management of
hypertension before elective surgery

Joint Guidelines from the Association of Anaesthetists of Great Britain and Ireland and the
British Hypertension Society

A. Hartle,' T. McCormack,” |. Carlisle,” 5. Anderson, A. Pichel,” N. Beckett.” T, Woodomdk™ and
A. Heagerty"

Take-home message

Aims: to ensure that patients admitted for elective surgery are known to have SBP < 160 mmHg and
DBP < 100 mmHg in primary care in the past 12 months

Preoperative assessment staff should measure the BP of patients without evidence of BP < 160/100
mmHg in the last 12 months

Elective surgery should proceed for patients who attend the preoperative assessment clinic without
documentation of normotension in primary care if their BP 1s < 180/110 mmHg when measured in clinic

Anaesthesia 2016;71:326-337



Primary care BP assessment of patients before referral for elective surgery

Mean
SBP < 160 mmHg
AND
DEBP = 100 mmHg

in past year?

Yes Hl Refer |

Measure blood pressure up to
three times

Lowest SBP < 140 mmHg
AND the lowest DBP <
30 mmHg?

I Refer |

Lowest SEP < 160 mmHg
AND the lowest DBP <
100 mmHg?

I Refer* |

ABPM or HEPM

Mean ‘out of office’
SBP < 150 mmHg AND
the mean DBP < 95
mmHg?

i Refer*® |

e cam Anaesthesia 2016;71:326-337
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REVIEW ARTICLE

Obstructive Sleep Apnea—
a Perioperative Risk Factor

Philipp Fassbender, Frank Herbstreit, Matthias Eikermann,
Helmut Teschler, Jurgen Peters

Conclusions

OSA patients need care by specialists from multiple disciplines including anesthesiologists with experience in
recognizing OSA, securing the airway of OSA patients and managing them postoperatively

Dtsch Arztebl Int 20165;113:463-9



Editorials

Preoperative blood pressure measurement:
what should GPs be doing?

The British Hypertension Society (BHS) and
the Association of Anaesthetists of Great
Britain and Ireland [AAGBI) have published
a joint guideline, The measurement of
adult blood pressure and management
of hypertension before elective surgery
in the journal Anaesthesia.! Very few,
if any, GPs read this journal, hence the
need for a coordinated publication in the
BJGP. The motivation for this joint venture

BJGP 20165;113:463-9
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Preoperative evaluation of patients
with hypertension

| Blood Pressure Measurement |

v v v

SBP <140 mm Hg | [ SBP 140-180 mm Hg | | SBP 2180 mm Hg
and and/or and

DBP <90 mm Hg DBP 90-110 mm Hg || DBP =110 mm Hg

Y ; Y
Evaluate for Control
high/intermediate blood pressure
clinical predictors prior to surgery
that include:
Angina { l
Prior Ml
HF Elective Urgent
Diabetes mellitus surgery | | emergent
Renal insufficiency I
(at a minimum, Y
ECG and basic Consider postponing
chemistry panel) | L] surgery until blood
pressure is
adequately
- controlled
Testing is | | Testing is (B-blocker
negative positive as first-line therapy)
Y Y Y Y Y
Proceed to Noninvasive or Acute perioperative
surgery invasive testing blood pressure
as indicated management with

close follow-up
(B-blocker as
first-line therapy)
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REVIEW

Optimal perioperative management
of arterial blood pressure

Laurent Lonjaret’
Olivier Lairez?
Vincent Minville?
Thomas Geeraerts’®

'Department of Anesthesiology

and Intensive Care, Clinigue des

eaux claires, Baie-Mahault, France;
Department of Cardiology,
‘Department of Anesthesiclogy and
Intensive Care, University Hospital of
Toulouse, University Toulouse

Il - Paul Sabatier, Toulouse, France

Abstract: Perioperative blood pressure management is a key factor of patient care for
anesthetists, as perioperative hemodynamic instability is associated with cardiovascular
complications. Hvpertension is an independent predictive factor of cardiac adverse events in
noncardiac surgery. Intraoperative hypotension is one of the most encountered factors associated
with death related to anesthesia. In the preoperative setting, the majority of antihypertensive
medications should be continued until surgerv. Only renin-angiotensin svstem antagonists
may be stopped. Hypertension, especially in the case of mild to moderate hvpertension, is not
a cause for delaving surgery. During the intraoperative period, anesthesia leads to hypotension.
Hyvpotension episodes should be promptly treated by intravenous vasopressors, and according
to their etiology. In the postoperative setting, hvpertension predominates. Continuation of anti-

hypertensive medications and postoperative care may be insufficient. In these cases, intravenous

Integrated Blood Pressure Control 2014:7 49—59
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e Preexisting hypertension is the most common medical reason for postponing surgery

BLOOD PRESSURE RESPONSE DURING ANESTHESIA
e Sympathetic activation during the induction of anesthesia can cause the BP to rise by 20 to 30 mmHg
and the HR to increase by 15 to 20 beats/min in normotensive individuals, may be more pronounced in

patients with untreated hypertension (1 SBP 90 mmHg; 1 HR 40 beats/min).

e The mean arterial pressure tends to fall as the period of anesthesia progresses due to a variety of factors,
including direct effects of the anesthetic, inhibition of the sympathetic nervous system, and loss of the

baroreceptor reflex control of arterial pressure.
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BLOOD PRESSURE RESPONSE DURING ANESTHESIA
e BP and HR slowly increase as patients recover from the effects of anesthesia during the immediate

postoperative period. Hypertensive individuals in particular may experience significant increases in these

parameters.

PERIOPERATIVE RISKS ASSOCIATED WITH HYPERTENSION
e elective surgery in patients with hypertension does not need to be delayed as long as the DBP is

<110 mmHg and intraoperative and postoperative BPs are carefully monitored to prevent
hypertensive or hypotensive episodes



MANAGEMENT OF PATIENTS ON CHRONIC ANTIHYPERTENSIVE THERAPY

e Diuretics — may have caused hypokalemia - potentiation of the effects of muscle
relaxants used during anesthesia, predisposition to cardiac arrhythmias and paralytic
ileus. CAUTION: volume and potassium replacement.

e ACEIs and ARBs can theoretically blunt the compensatory activation of the RAS during
surgery and result in prolonged hypotension.

It seems reasonable to continue these drugs in patients who are taking them for the
management of hypertension.

On the other hand, it is also reasonable to withhold them on the morning of surgery in
patients who are taking them for congestive heart failure in whom the baseline BP is
low, to avoid significant hypotension during the induction of anesthesia.

e (alcium-channel blockers may have an increased incidence of postoperative bleeding,
probably due to inhibition of platelet aggregation.

Kaplan NM et al., www.uptodate.com, 2015



MANAGEMENT OF PATIENTS ON CHRONIC ANTIHYPERTENSIVE THERAPY

Withdrawal syndromes — The centrally acting sympatholytic drugs (eg, clonidine, methyldopa, and
guanfacine) and the beta-blockers are associated with acute withdrawal syndromes that can lead to adverse
perioperative events.

CAUTION: should not be abruptly stopped perioperatively.

POSTOPERATIVE HYPERTENSION
A history of hypertension preoperatively is the most important risk factor for postoperative hypertension.
Other contributing factors

® pain

e excitement on emergence from anesthesia
e hypercarbia
[

type of surgery

Kaplan NM et al., www.uptodate.com, 2015



POSTOPERATIVE HYPERTENSION

e (auses of hypertension such as pain, agitation, hypercarbia, hypoxia, hypervolemia, and bladder
distension should be excluded or treated.

e Patients on chronic antihypertensive therapy should resume their usual medications
postoperatively as needed. Those who cannot take oral medications should be given a

comparable alternative.

e Therapy should be considered for patients with a sustained SBP > 180 mmHg or DBP > 110
mmHg, once the above causes have been excluded or treated.

Kaplan NM et al., www.uptodate.com, 2015



COMPARABLE PARENTERAL ALTERNATIVES AVAILABLE

e Patients taking diuretics may be given parenteral furosemide or bumetanide
e Patients taking beta-blockers may be given parenteral propranolol, labetalol, or esmolol

e Patients taking an angiotensin-converting enzyme (ACE) inhibitor may be given parenteral
enalaprilat

e Patients taking centrally acting agents can be given a clonidine patch

e Patients taking calcium-channel blockers can be given intravenous nicardipine

Kaplan NM et al., www.uptodate.com, 2015



SUMMARY AND RECOMMENDATIONS

Patients with well-controlled hypertension preoperatively are less likely to experience intraoperative
BP lability and postoperative complications than patients with poorly controlled hypertension.

The ideal strategy is to normalize BP (eg, to < 140/90 mmHg) for several months prior to elective
surgery. However, it is not necessary to postpone elective procedures in patients with a BP below
170/110 mmHg.

Elective surgery should be postponed in patients with BP > 170/110 mmHg. Patients requiring
urgent surgery should be treated with a parenteral drug acutely.

Patients who are taking chronic antihypertensive medications should continue taking their
medication until the time of surgery. The drug can be administered with a sip of water on the

morning of surgery and resumed postoperatively as needed. Alternative parenteral agents can be

prescribed for patients who are unable to resume oral medications.



Revised Goldman cardiac risk index ( RCRI )
Six independent predictors of major cardiac complications

High-risk type of surgery (examples include vascular surgery and any open intraperitoneal or
intrathoracic procedures)

History of ischemic heart disease (history of MI or a positive exercise test, current complaint of
chest pain considered to be secondary to myocardial ischemia, use of nitrate therapy, or ECG with
pathological Q waves; do not count prior coronary revascularization procedure unless one of the
other criteria for ischemic heart disease is present)

History of HF
History of cerebrovascular disease
Diabetes mellitus requiring treatment with insulin

Preoperative serum creatinine >2.0 mg/dL (177 micromol/L)

Circulation 1999; 100: 1043



Revised Goldman cardiac risk index ( RCRI )
Rate of cardiac death, nonfatal MlI, and nonfatal cardiac arrest
according to the number of predictors

No risk factors — 0.4 percent (95% CI: 0.1-0.8)
One risk factor — 1.0 percent (95% CI: 0.5-1.4)

Two risk factors - 2.4 percent (95% CI: 1.3-3.5)

Three or more risk factors - 5.4 percent (95% CI: 2.8-7.9)

CMAJ 2005; 173: 627



Revised Goldman cardiac risk index ( RCRI )
Rate of MI, pulmonary edema, ventricular fibrillation, primary
cardiac arrest, and complete heart block

No risk factors - 0.5 percent (95% CI: 0.2-1.1)

One risk factor - 1.3 percent (95% CI: 0.7-2.1)

Two risk factors — 3.6 percent (95% CI: 2.1-5.6)

Three or more risk factors - 9.1 percent (95% CI: 5.5-13.8)

Circulation 1999; 100: 1043



