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Igelösa



DCD - donation after circulatory death

I Today, hearts are donated in Sweden only when a patient

can be determined brain-death (DBD)

I To increase the number of available hearts, include patients

with irreversible brain damage (DCD)

I DCD is allowed in several countries with a no-touch period

that varies between 2 min (USA), 5 min (UK) and 20 min

(Italy)

Withdrawal Circulatory death Procurement of heart

No-touch period
Preservation and transplantationLife-sustaining treatment
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Stone heart
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Project objective

Prevent stone heart for at least 30 min (no-touch) through

hemodynamic normalization

How? Limit cardiac work after withdrawal of life support
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Example: stone heart case

Idea:

High pressure and high heart rate with no oxygen may be harmful
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Setup

I Blood pressure sensors

I Computer-controlled

infusion pumps

I ECG

I Computer running

controller and gui

I Blood gas measurements
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Hemodynamic control

I Blood pressure control in closed-loop

I Control signals: drug infusions

I Nitroglycerine to lower pressure

I In case of overdosing, increase pressure with noradrenaline

Problem: Nitroglycerine resulted in tolerance and tachycardia,

ventricular fibrillation

Solution: Add more drugs (slower response)
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Example: fully automated case
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WLST
Nitroglycerine 1.5 mg
saO2 ≤ 30 %
%BHB ≤ 40 mmHg
Esmolol 40 mg
Nimodipine 0.04 mg
Lidocaine 200 mg
Electric asystole

The heart was very soft 1 h after circulatory death

Ylva Wahlquist Prevention of stone heart September 4, 2020 9 / 14



Example: fully automated case

0 1 2 3 4 5 6 7 8
0

40

80

120

Time (min)

P B
H
B

(m
m

H
g)

0

40

80

120

H
R

(m
in

−1
)

WLST
Nitroglycerine 1.5 mg
saO2 ≤ 30 %
%BHB ≤ 40 mmHg
Esmolol 40 mg
Nimodipine 0.04 mg
Lidocaine 200 mg
Electric asystole

The heart was very soft 1 h after circulatory death

Ylva Wahlquist Prevention of stone heart September 4, 2020 9 / 14



Results
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Estimation of cardiac work
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Ongoing and future work

I ATP measurements

I Rewrite software in golang for further integration with

Igelösa’s software

I Try other drugs for more effective pressure control

I Controlled DCD→ preservation→ evaluation→
preservation→ transplantation

I Identifiability of PKPD models
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Identifiability of PKPD models

Impulse responses to nitroglycerine
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Results
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(b) Systolic aortic pressure.
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(c) Heart rate.
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