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We thank Edul and Dubin [1] and Damiani and col-
leagues [2] for their constructive criticism of our Direct
Assessment of Microcirculation In Shock (DAMIS) trial
[3]. DAMIS was a trial on the effect of integrating micro-
circulatory information into treatment considerations on
mortality in patients with circulatory shock.

Direct visualization of the sublingual microcirculation
using handheld video microscopy is used for research
for more than 20 years. Recording and analyzing video
sequences is still cumbersome, but time-consuming. To
integrate sublingual microcirculation monitoring in clini-
cal decision-making, it needs to be available at the bed-
side and provide microcirculatory variables in real time
[4]. We, therefore, used the AVA 4.3C analysis software
that allows automated, fast, and user-independent analy-
sis of the sublingual microcirculation [5, 6]. Although the
AVA 4.3C analysis software is not validated against man-
ual gold standard analyses, we performed all measure-
ments according to the manufacturer’s instructions and
current guideline recommendations [7].

We used the proportion of perfused small vessels
(sPPV) as target variable because it is easy to interpret
(also for clinicians not experienced with microcirculatory
analyses) and has been shown to predict hospital mortal-
ity [8]. The sPPV risk categories were chosen based on
the literature and the manufacturer’s instructions.
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The DAMIS trial indeed included patients with differ-
ent types of circulatory shock. The finding that consid-
ering sublingual microcirculation monitoring during
treatment decisions was consistent across patients with
all types of shock. It is a limitation of the trial that we did
not use specific treatment protocols for different types of
shock, but there is insufficient evidence for specific algo-
rithms including microcirculatory values. Additionally,
using a strict treatment protocol based on the results of
an experimental device was impossible.

Regarding the timing of microcirculatory assessments
in DAMIS, we repeated the initial measurements after a
24-h interval. More frequent measurements might have
been desirable, but our study design reflects a practical
approach for daily clinical application.

There were no differences in microcirculatory vari-
ables—including capillary refill time—between survivors
and non-survivors. One reason may be that all meas-
urements were performed after the immediate initial
resuscitation. Additionally, patients often died because
life-sustaining care was withdrawn—and not from ini-
tial shock. In fact, limiting life-sustaining therapy was a
significant predictor of mortality, albeit not remarkably
higher than in other studies [9]. It is important to distinc-
tively report withdrawal of life-sustaining therapy a cause
of death.

We naturally agree that it is the treatment and not
the monitoring that determines patient outcomes. Our
trial suggests that considering microcirculatory vari-
ables using AVA 4.3C during clinical decision-making for
treatment optimization does not improve outcomes in
patients with shock. Future research needs to determine
different strategies to employ bedside assessed microcir-
culation into clinical decision-making.


http://crossmark.crossref.org/dialog/?doi=10.1007/s00134-023-07216-3&domain=pdf
https://orcid.org/0000-0001-8325-250X
https://doi.org/10.1007/s00134-023-07098-5
https://doi.org/10.1007/s00134-023-07098-5

1273

Author details

! Medical Faculty, Department of Cardiology, Pulmonology and Vascular Medi-
cine, Heinrich-Heine-University Duesseldorf, Moorenstral3e 5, 40225 Duessel-
dorf, Germany. 2 Departamento de Medicina Intensiva, Facultad de Medicina,
Pontificia Universidad Catdlica de Chile, Santiago, Chile. > Department of Anes-
thesiology, Perioperative and Pain Medicine, Brigham and Women'’s Hospital,
Harvard Medical School, Boston, USA. # Department of Anesthesiology, Center
of Anesthesiology and Intensive Care Medicine, University Medical Center
Hamburg-Eppendorf, Hamburg, Germany. > CARID (Cardiovascular Research
Institute Dusseldorf), Duesseldorf, Germany.

Funding

Open Access funding enabled and organized by Projekt DEAL. This work
was supported by the Forschungskommission of the Medical Faculty of

the Heinrich-Heine-University Disseldorf No. 2020-21 to RRB for a Clinician
Scientist Track. Furthermore, institutional support has been received by the
German Research Council (SFB 1116, B06) as well as the State of North Rhine
Westphalia (Giga for Health: 5GMedizincampus. NRW, Project number 005-
2008-0055 and PROFILNRW-2020-107-A, TP4). No (industry) sponsorship has
been received for this investigator-initiated study.

Availability of data and material
The anonymized data can be requested from the authors if required.

Declarations

Conflicts of interest
The authors declare that they have no competing interests.

Ethics approval and consent to participate

The primary competent ethics committee was the Ethics Committee of the
University of Duesseldorf, Germany. Institutional research ethic board approval
was obtained from each study site.

Consent for publication
The manuscript does not contain any individual person’s data in any form.

Open Access

This article is licensed under a Creative Commons Attribution-NonCommercial
4.0 International License, which permits any non-commercial use, sharing,
adaptation, distribution and reproduction in any medium or format, as long as
you give appropriate credit to the original author(s) and the source, provide a
link to the Creative Commons licence, and indicate if changes were made. The

images or other third party material in this article are included in the article’s
Creative Commons licence, unless indicated otherwise in a credit line to the
material. If material is not included in the article’s Creative Commons licence
and your intended use is not permitted by statutory regulation or exceeds the
permitted use, you will need to obtain permission directly from the copyright
holder. To view a copy of this licence, visit http:/creativecommons.org/
licenses/by-nc/4.0/.

Publisher’s Note

Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Accepted: 27 August 2023
Published: 11 September 2023

References

1. Kanoore Edul VS, Dubin A (2023) Pitfalls in the use of microcirculation
as a resuscitation goal. Intensive Care Med https://doi.org/10.1007/
s00134-023-07191-9

2. DamianiE, Scorcella C, Carsetti A, Donati A, Adrario E (2023) Microcircula-
tion as a guide for therapy: do not condemn an innocent without a fair
trial. Intensive Care Med. https://doi.org/10.1007/500134-023-07192-8

3. BrunoRRetal (2023) Direct assessment of microcirculation in shock:
a randomized-controlled multicenter study. Intensive Care Med
49(6):645-655

4. Monnet X, Saugel B (2018) Could resuscitation be based on microcircula-
tion data? We are not sure. Intensive Care Med 44(6):950-953

5. Bruno RR et al (2020) Evaluation of a shorter algorithm in an automated
analysis of sublingual microcirculation. Clin Hemorheol Microcirc
76(2):287-297

6. Bruno RR et al (2020) Sublingual microcirculation in prehospital critical
care medicine: a proof-of-concept study. Microcirculation 27(5):e12614

7. Ince Cetal (2018) Second consensus on the assessment of sublingual
microcirculation in critically ill patients: results from a task force of
the European Society of Intensive Care Medicine. Intensive Care Med
44(3):281-299

8. Spanos A et al (2010) Early microvascular changes in sepsis and severe
sepsis. Shock 33(4):387-391

9. BrunoRRetal (2021) Management and outcomes in critically ill nonage-
narian versus octogenarian patients. BMC Geriatr 21(1):576


http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
https://doi.org/10.1007/s00134-023-07191-9
https://doi.org/10.1007/s00134-023-07191-9
https://doi.org/10.1007/s00134-023-07192-8

	Titelblatt_Jung_final
	Jung_Microcirculation
	Microcirculation information in clinical decision making: Rome wasn’t built in a day
	References





