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Angiotensin II for the treatment of
vasodilatory shock: enough data to
consider angiotensin II safe?
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A recent structured review by Busse et al. confirmed the
efficacy of angiotensin II in terms of increasing blood
pressure in patients with different types of shock [1]. The
majority of data for this analysis came from the recently
published ATHOS-3 trial which showed that angiotensin
II effectively increased blood pressure in patients with
vasodilatory shock receiving high-dose vasopressors [2].
In this trial, safety was defined as the secondary outcome.
Considering the similar total number of adverse events in
both groups, the administration of angiotensin II seemed
safe. Antonucci et al. had already raised some caution
about the administration of angiotensin II [3]. In addition,
we want to add some further comments about the use of
angiotensin II, especially as it has recently been approved
by the US Food and Drug administration.
Taking a closer look at the subgroups of adverse

events, patients in the treatment group were significantly
more likely to develop infection or delirium. High doses
of vasopressors are known to cause mesenteric ischemia
[4], which may impair intestinal mucosal barrier func-
tion resulting in transmission of enteric bacteria into the
bloodstream. It would be of great interest to analyse

these specific adverse events in another structured
review or meta-analysis.
Furthermore, the significant decrease in the cardiovas-

cular Sequential Organ Failure Assessment (SOFA) score
in the treatment group must be interpreted cautiously.
The infusion of angiotensin II probably allowed a decrease
in background catecholamines and therefore a decrease in
the cardiovascular SOFA score. The SOFA score accur-
ately predicts mortality of critically ill patients, but the car-
diovascular domain has its limitations [5]. It is unclear
whether the cardiovascular component of the SOFA score
can be used if vasopressors other than catecholamines are
infused. The key issue is whether additional points for
equivalent doses of angiotensin have to be included in the
score. Although hypotension improved, the total score
worsened to a similar extent in both groups, suggesting
that functions of other organ systems may have
deteriorated.
It seems that finally efforts in developing a new effect-

ive substance in refractory shock have paid off, but the
safety results have to be treated with caution.
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It has recently been re-established that angiotensin II is
effective in raising blood pressure in patients with
hypotension [1, 2]. Dr. Buchtele and colleagues raise the
subject of the safety of angiotensin II, which was evaluated
as a secondary outcome in ATHOS-3. While there were ad-
verse event imbalances between the angiotensin II and

placebo groups, the total incidence was similar. More im-
portantly, the safety of angiotensin II was recently exam-
ined in a comprehensive review of over 31,000 subjects and
was shown to be well tolerated, with only two deaths and
fewer than 300 subjects with adverse events reported [6].
Nonetheless, we agree that further investigation
should focus on the imbalances noted in ATHOS-3
regarding safety, including delirium, infection, and
thromboembolism.

* Correspondence: bernd.jilma@meduniwien.ac.at
1Department of Clinical Pharmacology, Medical University of Vienna,
Waehringer Guertel 18-20, A-1090 Vienna, Austria
Full list of author information is available at the end of the article

© The Author(s). 2018 Open Access This article is distributed under the terms of the Creative Commons Attribution 4.0
International License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and
reproduction in any medium, provided you give appropriate credit to the original author(s) and the source, provide a link to
the Creative Commons license, and indicate if changes were made. The Creative Commons Public Domain Dedication waiver
(http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated.

Buchtele et al. Critical Care  (2018) 22:96 
https://doi.org/10.1186/s13054-018-2006-0

http://crossmark.crossref.org/dialog/?doi=10.1186/s13054-018-2006-0&domain=pdf
https://ccforum.biomedcentral.com/articles/10.1186/s13054-017-1896-6
mailto:bernd.jilma@meduniwien.ac.at
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/


The use of the cardiovascular SOFA score as a second-
ary endpoint in ATHOS-3 must indeed be understood
cautiously. Dr. Buchtele and colleagues rightly point out
that the infusion of angiotensin II allowed a decrease in
the background catecholamines resulting in a decrease in
the score. This was, in fact, the sole purpose of this end-
point, which was never intended to be interpreted clinic-
ally. The cardiovascular SOFA score allowed for standard-
isation of different vasopressor regimens specifically to
observe the sparing effect that angiotensin II had on nor-
epinephrine equivalent vasopressors. The norepinephrine
equivalence of phenylephrine and vasopressin, not in-
cluded in SOFA, are best approximations of equivalence
based on available medical literature, but specific equiva-
lence conversions are not important. Rather, ATHOS-3
showed that, whatever the vasopressor cocktail, angioten-
sin II allowed for sparing of catecholamines, which are
known to be associated with mortality and adverse events
[7, 8]. The message elucidated by this end-point is that a
balanced approach, using lower doses of vasopressors with
different mechanisms of action, effectively raises blood
pressure and may avoid some of the toxicities associated
with high doses of single agent therapy.
Finally, just as the cardiovascular SOFA should be

interpreted with caution, so too should the total SOFA
score. While total SOFA score increased in both the pla-
cebo group and the angiotensin II group in ATHOS-3
(with no differences in this increase between groups),
this did not translate into increased mortality for both
groups; in fact, there was a trend toward improvement
in survival in the angiotensin II group.
We agree with Dr. Buchtele and colleagues that the

safety profile of angiotensin II should be scrutinized
thoroughly, as with all novel therapies. That said, the
addition of another tool in the clinician’s tool box for
the treatment of circulatory shock is, in our opinion, a
welcome development.
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