What is a safe blood pressure during
surgery?
How do | avoid hypotension?
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Questions to think about

* Hypotension is an expected side effect of
anaesthesia — as long as MAP does not
decrease <60 mmHg and is short-lived, | don’t

need to worry

 There are so many risk factors for poor
outcome after surgery and anaesthesia — why
is intraoperative hypotension particularly

important?
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Questions to think about

* My patients are adequately monitored — or
are they?

* Do | really need continuous monitoring?

* Blood pressure doesn’t matter
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Relationship between Intraoperative Mean
Arterial Pressure and Clinical Outcomes after
Noncardiac Surgery
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Association between Intraoperative Hypotension

and Myocardial Injury after Vascular Surgery

Judith A. R. van Waes, M.D., Wilton A. van Klei, M.D., Ph.D., Duminda N. Wijeysundera, M.D., Ph.D.,
Leo van Wolfswinkel, M.D., Ph.D., Thomas F. Lindsay, M.D., Ph.D., W. Scott Beattie, M.D., Ph.D.

Anesthesiology 2016; 124:35-44

 Tested the association of IOH (several thresholds:
<50mmHg, <60mmHg, >30%decrease, >40%decrease)
with myocardial injury

* |OH >30%, >40% decrease or <60mmHg MAP and >30
minuter assoc with myocardial injury

Highest risk for myocardial injury >40% decrease for >30 min

(RR1.8 [1.1-2.8])
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Association of Intraoperative Hypotension with Acute
Kidney Injury after Elective Noncardiac Surgery

Louise Y. Sun, M.D., S.M., Duminda N. Wijeysundera, M.D., Ph.D., Gordon A. Tait, Ph.D.,
W. Scott Beattie, M.D., Ph.D.

Anesthesiology 2015; 123:515-23

Hypotension itself or duration of hypotension that matters?

Increased risk for AKI if:
MAP <55mHg for 11-20 min (aOR 2.34 [1.35-4.05])
MAP <55mmHg >20min (aOR 3.53 [1.51-8.25]
MAP <60mmHg for 11-20 min (aOR 1.84 [1.11-3.06])

Both TIME and DOSE (=degree of IOH) dependent!
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How low can | safely go?

Relationship between Intraoperative Hypotension,
Defined by Either Reduction from Baseline or Absolute
Thresholds, and Acute Kidney and Myocardial Injury
after Noncardiac Surgery

A Retrospective Cohort Analysis

Vafi Salmasi, M.D., Kamal Maheshwari, M.D., M.P.H., Dongsheng Yang, M.A.,
Edward J. Mascha, Ph.D., Asha Singh, M.D., Daniel I. Sessler, M.D., Andrea Kurz, M.D.

Pressures that are often considered clinically acceptable (MAP

65 mmHg) were associated with both myocardial and renal
Injuries.
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JAMA | Original Investigation | CARING FOR THE CRITICALLY ILL PATIENT

Effect of Individualized vs Standard Blood Pressure
Management Strategies on Postoperative Organ Dysfunction
Among High-Risk Patients Undergoing Major Surgery

A Randomized Clinical Trial

Futier E et al

JAMA. 2017;318(14):1346-1357. doi:10.1001/jama.2017.14172

>50 yo

ASA Il and above

Major abdominal surgery

Standard treatment with ephedrine bolus vs NorAd infusion
Anesthesia start to 4h after surgery

PRIMARY OUTCOME:
Composite of systemic inflammatory response syndrome

and least 1 organ dysfunction at day 7 postsurgery
SFAl

LINKOPINGS
II." UNIVERSITET Michelle Chew SFAI 2019 VECKA



Primary outcome:

38.1vs 51.7% (RR 0.73, 95%CI 0.56 to 0.94, P=0.02)

Complications within 30 d

U:e of re’r\1|al rﬁg\lacement 6(4.1) 7 (4.8) 0(-5to4) 0.85(0.29t0 2.46) .76 0.85(0.29t0 2.48) .77
theranv 0
Pneumonia, No. (%) 6(4.1) 16 (11.0) -7 (-13to -1) 0.37 (0.15t0 0.92) .03 0.38(0.15t00.93) .03
ARDS, No. (%) 9(6.1) 8 (5.5) 1(-5t06) 1.11 (0.44t0 2.80) .83 1.10 (0.44 t0 2.75) .84
Reintubation, No. (%)9 16 (10.9) 20 (13.8) -3 (-10to 5) 0.79 (0.43to 1.46) .45 0.79 (0.43 to 1.46) .46
Need for noninvasive 28 (19.1) 40 (27.6) -9(-18to 1) 0.69 (0.45t0 1.06) .09 0.73(0.48to 1.11) .14
or invasive ventilation, No. (%)
Sepsis, No. (%) 22 (15.0) 38 (26.2) -11 (20 to -2) 0.57 (0.36t0 0.92) .02 0.54 (0.34 t0 0.86) .009
aeve(r;‘)sepﬂs or septic shock, 18 (12.2) 22 (15.2) -3 (-11to5) 0.81(0.45t01.44) 4/ 0.81(046t01.43) .4/
0. (%
Acute heart failure, No. (%) 3 (2.0) 1(0.7) 1(-1to4) 2.96 (0.31t028.12) .35 2.53(0.25 to 25.08) .43
Myocardial ischemia 0 1(0.7)
or infarction, No. (%)
Stroke, No. (%) 0 0
Surgical complications, No. (%)
Surgical site infection 23 (15.7) 36 (24.8) -9 (-18 t0 0) 0.63 (0.39t0 1.00) .05 0.63(0.40t00.98) .04
Surgical reoperation 23 (15.7) 29 (20.0) -4 (-13 to 4) 0.78 (0.48t0 1.29) .33 0.77 (0.47 to 1.26) .30
Anastomotic leakage® 24 (16.3) 25 (17.2) -1(-9to 8) 0.95(0.57t0 1.58) .83 0.92 (0.57 to 1.50) .74
Death at day 30, No. (%) 9(6.1) 8 (5.5) 1(-41t06) 1.11 (0.44t02.80) .83 1.11 (0.44t02.81) .82
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How do | avoid hypotension?
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How To ContrOI
LOW BLOOD PR!ESSURE

o Helps in improving

the blood pressure.

Rosemary

Stimuldlies nervous system
& improves the circulation.

Basil

ot = Rich in antioxidantz. Balances
mind & reduces the stress.

Raisins ‘
Helps in treating hypotension (RS

in a naltural manner.

©StylEnrich.com
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Traditional monitoring may not be
adequate

A Randomized Trial of Continuous Noninvasive Blood
Pressure Monitoring During Noncardiac Surgery

Kamal Maheshwari, MD, MPH,*+ Sandeep Khanna, MD,T Gausan Ratna Bajracharya, MD,*
Natalya Makarova, MS,+ Quinton Riter, BS,* Syed Raza, BS,* Jacek B. Cywinski, MD,t
Maged Argalious, MD, MBA, MEd, FASE,+ Andrea Kurz, MD,*t and Daniel |. Sessler, MD*

CONCLUSIONS: Continuous noninvasive hemodynamic monitoring nearly halved the amount of
intraoperative hypotension. Hypotension reduction with continuous monitoring, while statisti-
cally significant, is currently of uncertain clinical importance. (Anesth Analg 2018;127:424-31)
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Are my observations good enough?
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Machine-learning Algorithm to Predict
Hypotension Based on High-fidelity Arterial
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What This Article Tells Us That Is New How would

. . . , clinicians act on
¢ A machine-learning algorithm based on thousands of arterial

waveform features can identify an intraoperative hypotensive such an alarm?
event 15min before its occurrence with a sensitivity of 88%
and specificity of 87% _

e Further studies must evaluate the real-time value of such Would it make a
algorithms in a broader set of clinical conditions and patients difference to

outcome?
SFAI
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== META-ANALYSIS

A Systematic Review of Outcomes Associated With
Withholding or Continuing Angiotensin-Converting
Enzyme Inhibitors and Angiotensin Receptor Blockers
Before Noncardiac Surgery

Hollmann C, Fernandes NL and Biccard B. Anest Analg 2018;127:678-87

Withholding ACE-I/ ARB therapy was not associated with a difference in mortality
(OR 0.97; 95%CI 0.62—1.52); or MACE (OR 1.12; 95%CI 0.82—1.52).

Witholdning therapy was associated with significantly less intraoperative hypotension
(OR 0.63; 95%CI 0.47-0.85).

BUT FINDINGS ARE NOT CONSISTENT ACROSS STUDIES!
How would this affect preemptive monitoring and anaesthetic management?
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These medications have been associated with intraoperative

~337

of patients > 45 years
old presenting for
surgery are

taking an

ACE-lor ARB 1816

patients
withheld their
ACE-I/ARB

4206
patients

continued their
ACE-I/ARB

Current AHA

suggestions
from:

Reasonable to continue drugs

but if withheld should be

restarted as soon as possible
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30%

relative
risk Tin
hypotension

hypotension. A meta-analysis in this issue pooled available
data in non-cardiac surgical patients.! The aim was to uncover
potential postoperative outcomes associated with
continuation of this common drug class.

)-:
No differences were seen / \
between the two groups
with respect to mortality,
MACE, CVA or AKI. Of note,
sample sizes were under- Naveen N.
powered for these Anesth Analg
outcomes. September 2018
‘ Volume 127

Number 3

Withhold drugs for 24 hours prior Withhold drugs for 24 hours prior
to surgery if used for HTN, continue drugs if

used for heart failure
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Predictive monitoring =
Preemptive intervention?

* |OH can no longer be dismissed as a 'normal
ohysiological consequence’ of anaesthesia

e How often do we miss IOH?

 Does haemodynamic monitoring improve
outcomes?

* Does a preemptive haemodynamic strategy
reduce complications and improve survival?
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Complications matter!
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But our response to complications when
they occur is even more important

=prevent failure to rescue
Ghaferi, Birkmeyer and Dimick. NEJM2009;361:1368-75
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