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Noradrenaline is the vasopressor administered most 
commonly to patients with distributive shock [1]. How-
ever, in one study, 17.2% of patients with septic shock in 
United States hospitals received vasopressin, usually in 
combination with catecholamines [2]. In the Adjunctive 
Glucocorticoid Therapy in Patients with Septic Shock 
(ADRENAL) trial [3], which included patients from Aus-
tralia, the United Kingdom, New Zealand, Saudi Arabia, 
and Denmark, usage was similar with 16.8% of patients 
receiving vasopressin at baseline. On the other hand, in 
the Activated Protein C and Corticosteroids for Human 
Septic Shock (APROCCHSS) trial, an European trial, 
only 0.08% of patients were receiving vasopressin at base-
line [4]. Such variability in usage reflects uncertainty. 
Accordingly, the individual patient data (IPD) meta-anal-
ysis in this issue by Nagendran and colleagues including 
randomized clinical trials (RCTs) comparing vasopressin 
with noradrenaline in patients with septic shock is both 
timely and informative [5].

An IPD meta-analysis, like an aggregate data meta-
analysis, provides an overall estimate of the treatment 
effect from included RCTs, but in addition allows hypoth-
esis testing in relation to specific subgroups defined on 
patient level baseline characteristics. This increased abil-
ity to assess patient level subgroups effects, comes at a 
significant cost with respect to the resources required to 
acquire, standardise and reanalyse patient level data from 
disparate trials [6]. The authors of this well-conducted 
IPD meta-analysis are to be commended for their efforts. 
This IPD meta-analysis included all major RCTs evalu-
ating vasopressin therapy in septic shock and provides 

important insights for clinical practice. The observed 95% 
CIs were consistent with an effect of vasopressin therapy 
on 28-day mortality in septic shock that ranged between 
14 percentage points relative decrease in mortality and 
12 percentage points relative increase in mortality. Vaso-
pressin therapy was associated with a reduced risk of car-
diac arrhythmias, a trend towards a reduced requirement 
for renal replacement therapy and a greater risk of digital 
ischaemia. As the effect on mortality estimate is wide and 
encompasses clinically important effects, it is inappropri-
ate to conclude that vasopressin therapy does not affect 
mortality in patients with septic shock; clinically impor-
tant uncertainty with regard to the effect on mortality 
persists. The often dramatic blood pressure response 
to vasopressin and the observation that the duration of 
hypotension is strongly associated with an increased 
risk of death in patients with septic shock [7] will likely 
provide a rationale for continued use of vasopressin in 
septic shock until more definitive information about its 
effect on mortality overall, and in particular subgroups, 
is available.

Unfortunately, despite the promise for an IPD meta-
analysis to provide information on subgroup effects, the 
data from this analysis provide little guidance as to which 
specific patients are most likely to benefit from (or be 
harmed by) vasopressin therapy. There was no demon-
strated heterogeneity of treatment response in any sub-
group pair. While the lack of demonstrated heterogeneity 
in relation to higher vs. lower doses of catecholamines at 
baseline might lead clinicians to infer that evidence does 
not support the use of vasopressin therapy in catechola-
mine refractory shock, power to detect such heterogene-
ity for this, and other, subgroup comparisons was likely 
limited. Moreover, it is notable that no RCT has evalu-
ated the use of vasopressin in patients who remain hypo-
tensive on high dose catecholamines. In patients with 
catecholamine refractory shock, those who fail to achieve 
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prescribed blood pressure targets despite high dose cat-
echolamines, the common choice of vasopressin as an 
adjunctive therapy [1] remains reasonable.

There are other uncertainties. A small number of cli-
nicians use vasopressin as a first line therapy in septic 
shock [1]. As most patients included in this IPD meta-
analysis were receiving catecholamines at baseline, the 
safety and efficacy of this practice remains uncertain. 
Similarly, as noradrenaline was the comparator agent 
in all trials, it is unclear whether vasopressin is a useful 
adjunct in patients who are receiving adrenaline or other 
drugs.

Overall, based on observed 95% CI, the worst-case 
scenario is that vasopressin therapy kills one in every 22 
patients with septic shock who receive it; the best case 
is that it saves the life of one in every 19 patients who 
receive it. The bottom line is that, despite a high-quality 
synthesis of available evidence, we have inadequate infor-
mation. Nagendran and colleagues suggest that future 
trials should focus on long-term outcomes in select 
patient groups and should incorporate cost-effectiveness 
analyses. We agree and also consider that a better under-
standing of the effect of vasopressin therapy on quality of 
life is essential, particularly given the observed increase 
in ischaemic events with this treatment, which might be 
expected to have a substantial impact on quality of life 
of survivors of sepsis. Moreover, having established the 
range of possible treatment effects and the side effect 
profile, in an ideal world, we would now focus on narrow-
ing treatment effect estimates by conducting much larger 
trials powered to detect a minimum clinically important 
difference (for example an absolute mortality difference 
of 1.5%).

Assuming a baseline mortality rate of 38.6% [5], a sam-
ple size of ≈ 44,000 patients is required to detect a mor-
tality effect of 1.5% with 90% power. Such a sample size 
would provide substantial power to detect differential 
effects in subgroups and would likely be regarded as pro-
viding definitive evidence. The problem is that this sam-
ple size is formidable and, given that the largest trial of 
septic shock ever conducted included 3800 patients and 
took more than 4 years to complete [3], enrollment would 
likely be impossible with a conventional RCT. On the 
other hand, septic shock is clearly a global health prob-
lem and, on a global scale, there are plenty of patients to 
randomize. A registry-embedded RCT that uses existing 
data sources is one possible way of increasing the feasibil-
ity of conducting such a mega trial.

The plausible effect of most ICU interventions on mor-
tality in heterogenous populations is small [8], but small 
differences matter on a global scale. The logistic impedi-
ments to conducting true mega trials in patients with septic 
shock are substantial and for now, are likely insurmount-
able. However, for vasopressin in septic shock, as for many 

other ICU interventions, ultimately we will need to think 
much bigger than we have before, if we are to understand 
truly how these treatments affect survival.
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