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Relationship between intraoperative

and clinical outcomes after noncardiac surgery

Toward an empirical definition of Hypotension

>

Probability of acute kidney Injury

Predicted probability of (A) acute kidney injury and (B) myocardial injury by lowest mean arterial

pressure (MAP) experiences during suregry

Lowest Mean Arterial Pressure (mmHg)
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Walsh et al. Anesthesiology 2013



Relationship between intraoperative
and clinical outcomes after noncardiac surgery

Toward an empirical definition of Hypotension

Acute kidney injury
O minutes Cardiac complication
Myocardial injury

1 to 5 minutes

6 to 10 minutes

11 to 20 minutes

>20 minutes

1 1.5 2 2.5
ODDS RATIO

Adjusted odds ratio for acute kidney injury, cardiac
complications, and myocardial injury hy time spent
with a mean arterial pressure < 65 mmHg

ANESTHESIOLOGY, 119(3), 2013.
(33.330 noncardiac surgery patients)

Monk TG et al.

ANESTHESIOLOGY 123(2); 2019
(18.796 noncardiac surgery patients, 6 hospitals)
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Hypotension Prediction index (HPI}
predicts the occurrence of arterial hynotension
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Edwards Database n=293
n=1,358 OR: n=111 \ /\\ ’
ICU; n=182 ‘ ‘
= e Vatl:;:::i;n
n=688 | | n=670
» n=1,041 f e ‘
OR: n=507
MIMIC Il Database 4CU: ne534 ‘ ‘ ‘
e o °©
n=326 Internal
(ICU) Validation
ks Number of events: 99,376
OR: n=52 - -
ICU: n=298 Total event time: 367,950 min

Cardiac cycles: 31.49M

The database consists of blood pressure
waveforms from patients in various clinical Number of non-events: 144,045

Total non-event time: 1,126,573 min

settings including the ICU and OR presenting cardiac cycles: 101.9M

with a broad set of clinical conditions.
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Hynotension Prediction Index
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Periormance of the (HPI)
for predicting arterial hypotension
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-opeciticity : 0.4 0.6 0.8 1 e
1-Specificity 1-Specificity
Hatib F et al. Anesthesiology 2018. Davies SJ et al. Anesthesia & Analgesia 2020. Shin B et al. J Cardiothorac Vasc Anesth 2020 .
Internal validation (1334 patients) Retrospective analysis of 255 patients Single-center prospective Study.
External validation (204 patients) undergoing major non-cardiac surgery. 37 patients undergoing cardiac

surgery (CBP, valve repair, aneurism
repair...)



Periormance of the non-invasive
for predicting arterial hypotension
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Fig.2 ROC plot at 5, 10, and 15-min for the entire cohort of 305
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Maheshwarit K al. J Clin Monit
Comput 2020 .

Retrospective analysis of 305 adults
patients undergoing to moderate-to-
high risk non cardiac sugery.
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Frassanito L et al. Anesthesia &
Analgesia, 2021

Retrospective analysis of 48 pregnant
patients scheduled for elective
cesarean under spinal anesthesia.
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Retrospective analysis of 31 patients
scheduled for Gynaecologic Oncologic

Surgery.



HPI in IGU patients with GOVID-19
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(validation studies)
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JAMA | Preliminary Communication | CARING FOR THE CRITICALLY ILL PATIENT

Effect of a Machine Learning-Derived Early Warning System

for Intraoperative Hypotension vs Standard Care on Depth and Duration
of Intraoperative Hypotension During Elective Noncardiac Surgery

The HYPE Randomized Clinical Trial

Marije Wijnberge, MD: Bart F. Geerts, MD, PhD, MSc, MBA; Liselotte Hol, MD:; Nikki Lemmmers, MD;
Marijn P. Mulder, BSc; Patrick Berge, MD; Jimmy Schenk, MSc; Lotte E. Terwindt, MD;
Markus W. Hollmann, MD, PhD; Alexander P. Vlaar, MD, PhD, MBA; Denise P. Veelo, MD, PhD

JAMA. 2020:323(11):1052-1060. doi:10.1001/jama.2020.0592
Published online February 17, 2020.

Table 2. Primary and Secondary End Points

. : \a

Intervention (n = 31)

Control (n = 29)

Median Difference (95% CI)® P Value®

Primary End Point

Time-weighted average of hypotension, mm Hag

0.10(0.01-0.43

0.44(0.23-0.72

0.38 (0.14 to 0.43) 001

Secondary End Points

Hypotension

Area under the threshold, mm Hg/min®

Incidence
Total time, min
Surgery time, %
Hypertension
Time-weighted average, mm Hg
Area above the threshold, mm Hg/min®
Incidence
Total time, min
Surgery time, %
Treatment behavior

Reaction time, s®

20.0(2.2-148.3)
3.0(1.0-8.0)
8.0(1.3-26.0)
2.8(0.8-6.6)

0.09 (0.00-0.21)
33.3(0.0-88.0)
2.0(0.0-3.0)
4.0(0.0-10.7)
1.5(0.0-3.3)

53.0(24.0-99.0)

142.2 (64.67-258.92)

8.0(3.5-12.0)
32.7(11.5-59.7)
10.3 (4.6-15.6)

0.05 (0.00-0.13)
13.3(0.0-44.3)
1.0(0.0-2.0)
3.0(0.0-6.8)
0.9(0.0-1.9)

87.3(53.0-172.5)

74.0(33.0to0 137.7)
40(1.0to7.0)

16.7 (7.7 to 31.0)
5.6 (3.0t09.4)

0.00(-0.85t00.17)
-3.5(-29.0t0 5.5)
0.0(-1.0to0.0)
-0.7(-4.3t00.7)
-0.2(-1.4t00.3)

34.3 (22.8to 47.3)
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Early predictor of arterial hypotension
Hemodynamic instability index



b a

s
\%

Acumen 1Q O D ow Sawas © 1:\
1/4 Alarma de HPI por encima del limite superior '20_5
) S\ Sel i e
e | S G cotrien @) i 95/55
I - (71)
% de cambio 1 min E RT mmHg
PAM
) | ) mmHg
RVS 1042 2%
o GC
L dinas-s/cm® | 5 3
L/min
INatid i — =
e £ HPI
% dP/dt S 8 6 1100
N e B
Variacién de volumen sistdlico Pendiente sistdlica 4 3 3
Precarga Contractilidad 52 . 50
. D =

\4'6'5 5025 mm/s

- Underlying mechanism of the increasing
hemodynamic instability

- Optimal therapeutic decision for preventing
arterial hypotension



04.04.22

o0 9 o

Q ‘ Acumen IQ 14:14:44 ® 2\
T - 1/4 Alarma de HPI por encima del limite superior 20s
:“6\\ ° ::;::::’"us X ; pS::‘e‘:ﬁ?snar {?é Configuracién @ Ayuda 9 5 / 5 5
/-0-

nn - (71)
-\ . H PI 1100 4 de cambio 1 min ART mmHg
\ :
PAM 71 s W PAM
| mmHg 1\ ''''' 7 1
| | mmHg
> GC 5.3 0% RVS 1042 2%
v L/min dinas-s/cm*® .‘. ---------------- G C
I ‘ 1 5 3 3
FP 73 o%’ vs |72 0% Limin
Ipm """ | miratido I — 2 HPI
VVS % dP/dt 9% Eagyn |0 3_£ 8 6 1100
% e — e B e
Variacién de volumen sistélico Pendiente sistdlica Hashm: m dindmica 4 4 } }
A — Precarga Contractilidad Poscarga ™ ' - ‘ ' -
- 95/55 | ° N\ .
vl - (71) m \
%‘6‘5 5025 mm/s ART Al ’ x il

Physiological management of arterial hypotension

: dynamic index of preload (preload-
responsiveness)
: IV contractility
: lynamic index of afterload (pressure
responsiveness)
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Patient 2
- Patient 1
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Figure 3 -Relationship between hypotension prediction index and mean arterial
pressure for the internal validation cohort (left panel) and for the UCI external
validation cohort (right panel).
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Hatib F et al. Anesthesiology 2018.
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