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Angiotensin II has recently re-emerged as a therapeutic
option in catecholamine-refractory vasodilatory shock,
and notably septic shock [1]. However, its clinical use,
often as a third-line vasopressor, has exposed a criti-
cal limitation. While some patients demonstrate rapid
hemodynamic improvement, others remain refractory
despite escalating doses [2]. Such variability likely reflects
fundamental differences in the underlying renin-angio-
tensin-aldosterone system (RAAS) biology. Indeed, accu-
mulating experimental and clinical evidence suggests that
RAAS dysfunction in septic shock can arise at several lev-
els [3]. First, angiotensin II generation may be impaired,
potentially due to reduced angiotensin-converting
enzyme activity and/or decreased concentration of the
precursor angiotensinogen. Second, angiotensin II degra-
dation may be increased, driven by circulating peptidases
capable of rapidly cleaving the peptide. Third, angiotensin
II receptor availability may be reduced, through receptor
internalization or decreased synthesis. Importantly, these
mechanisms may occur independently or in combina-
tion. Catecholamine-refractory septic shock is therefore
unlikely to reflect a single RAAS endotype, but rather a
spectrum of RAAS disturbances. At one end of this spec-
trum, multiple RAAS alterations may coexist and contrib-
ute to impaired angiotensin II signaling. At the other end,
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RAAS activity may remain relatively preserved, suggest-
ing that refractoriness is driven by alternative biological
pathways. Between these extremes, various combinations
of RAAS disturbances may occur.

Rather than viewing angiotensin II as just another
vasopressor, our proposed conceptual framework sup-
ports a different paradigm: angiotensin II is a targeted
therapy for specific RAAS endotypes. In some patients,
shock may be driven primarily by insufficient angiotensin
II generation, making exogenous supplementation highly
effective. In others, increased peptide degradation or
impaired receptor signaling may render the same therapy
ineffective. Because the magnitude of the blood pressure
response may be closely linked to outcomes, understand-
ing the determinants of angiotensin II responsiveness is
of paramount importance [4].

Van Lier et al. advance this field by focusing on one
potential driver of angiotensin II resistance: circulat-
ing dipeptidyl peptidase 3 (cDPP3) [5]. DPP3 is a cyto-
solic enzyme released during severe cellular injury that
degrades bioactive peptides such as angiotensin II [6].
In a small septic shock cohort, involving 10 patients,
the authors show that elevated cDPP3 concentrations
are associated with a blunted hemodynamic response
to angiotensin II infusion, suggesting that accelerated
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exogenous angiotensin II degradation may limit the effec-
tiveness of such therapy.

In such cases, inhibiting ¢cDPP3 could theoretically
restore sensitivity to angiotensin II. Procizumab, a mono-
clonal antibody designed to neutralize cDPP3, is cur-
rently under development [7, 8]. Together, these advances
raise a compelling question: could combined angiotensin
II supplementation and cDPP3 inhibition represent a
rational strategy for selected patients with septic shock?

The rationale for such combination therapy is strong.
As stated earlier, RAAS disturbances in sepsis are
unlikely to occur in isolation, particularly in the most
severely ill patients. For example, a patient with elevated
c¢DPP3 may simultaneously exhibit impaired angioten-
sin II generation due to reduced ACE activity. In that
situation, inhibiting cDPP3 alone would not correct the
underlying production deficit. Targeting both mecha-
nisms simultaneously may therefore be necessary to fully
restore angiotensin II signaling. Factorial trial designs
evaluating angiotensin II and c¢DPP3 inhibition, alone
and in combination could allow investigators to assess
the independent and combined effects of both therapies
while clarifying their mechanistic interaction.

The study by Van Lier et al.. also highlights the urgent
need for bedside biomarker-guided RAAS modulation.
Among other candidate biomarkers, renin has attracted
considerable interest. Elevated plasma renin concen-
trations are associated with worse prognosis and seem
to be better predictors of outcomes compared to lac-
tate. Additionally, patients with high plasma renin levels
show greater responsiveness to angiotensin II, including
improved survival [9]. However, in the present study,
renin concentration was strongly elevated in nearly all
patients, limiting its ability to discriminate responders
from non-responders, a distinction that relied on cDPP3.

A more informative approach may lie in integrating
multiple biomarkers. Conceptually, the combination of
these two biomarkers allows four potential endotypes to
be delineated. Patients with high renin and low ¢DPP3
could benefit from angiotensin II supplementation alone.
Those with high renin and high cDPP3 may be candidates
for combined angiotensin II supplementation and cDPP3
inhibition. Conversely, patients with low renin and low
c¢DPP3 may have relatively preserved RAAS activity and
may not derive benefit from RAAS-targeted interven-
tions. Finally, a low renin-high c¢DPP3 profile could
reflect patients in whom angiotensin II signaling remains
preserved despite elevated cDPP3, as suggested by the
absence of compensatory renin release. In this context,
angiotensin II would likely provide limited, if any, thera-
peutic benefit. However, cDPP3 inhibition could still be
relevant, as cDPP3 also degrades other bioactive pep-
tides, including angiotensin-[1-7], which may exert pro-
tective effects [10].
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The development of rapid, easy-to-use, whole-blood
multiplex assays enabling bedside RAAS endotype pro-
filing will be essential for the implementation of such
personalized approaches. Because the proposed two-
biomarker framework captures only part of the biologi-
cal complexity of RAAS disturbances, multiplex assays
could be progressively expanded to incorporate addi-
tional biomarkers, such as angiotensinogen, to enable a
more comprehensive assessment of RAAS biology [11].
It should nevertheless be acknowledged that assessing
the degree of angiotensin II receptor downregulation,
although potentially highly informative from a mecha-
nistic perspective, currently represents a major, perhaps
insurmountable, challenge at the bedside.

One step further, RAAS disturbances could be moni-
tored longitudinally to assess whether the abnormalities
initially identified are corrected by the therapeutic strat-
egy initiated and whether new alterations emerge over
time, opening the possibility of dynamically adapting
RAAS-targeted therapies.

Ultimately, angiotensin II use should be guided by biol-
ogy, not escalating algorithms. Identifying RAAS endo-
types and matching them with appropriate therapeutic
strategies may define the next frontier of RAAS modula-
tion in septic shock.
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