
In a previous issue of Critical Care, novel insights into 

the eff ects of vasopressin in septic shock are presented 

[1]. Th roughout the last 15 years, vasopressin has experi-

enced a lively history as a vasopressor in critical care 

(Figure 1). During a time when the intensivists’ belief in 

the benefi cial eff ects of vasopressors and (sub)normal 

arterial pressures on tissue perfusion remained unchal-

lenged, vasopressin was propagated as a non-adrenergic 

vasopressor in various shock states. Th is evolution was 

fostered by an unrestricted sedation regime accepting 

over-sedation and, in turn, additional vasodilation. 

Today, the approach to vasopressors and tissue perfusion 

has dramatically changed given our evolving under stand-

ing that macro circulation and microcirculation correlate 

only poorly in sepsis. Th is may explain why a multi-

centered randomized controlled trial [2] and meta-

analysis [3] failed to detect a mortality benefi t of 

vasopressin in septic shock despite increasing arterial 

pressure and reducing norepinephrine doses. One of the 

principal rationales for vasopressin use has been its non-

adrenergic mechanism of action [4]. A substantial 

decrease in heart rate in response to vasopressin 

promoted the hypothesis that vasopressin protects from 

myocardial ischemia.

Th is hypothesis was specifi cally tested by Mehta and 

colleagues in a prospective sub-study of the randomized 

controlled Vasopressin in Septic Shock Trial (VASST) 

[1]. In 121 patients, heart enzymes and 12-lead electro-

cardiograms (ECGs) were measured during early septic 

shock to compare vasopressin and norepinephrine; 21% 

to 36% of patients showed elevated troponin levels, and 

there were no inter-group diff erences. ECG changes 

suggestive of myocardial ischemia were recorded in 48% 

of patients, and there were no diff erences between groups 

[1].

In line with the study’s inclusion and exclusion criteria, 

the results are restricted to myocardial ischemia in septic 

shock patients with a low to moderate coronary risk 

profi le. Patients with acute coronary syndromes or de-

compensated heart failure were excluded but made up 

only a minority of the total septic shock population (15%) 

screened for eligibility in the VASST project. Given that 

patients with elevated troponin levels in the present 

study had a higher rate of underlying ischemic heart 

disease than patients with normal cardiac biomarkers, it 

cannot be excluded that a combined vasopressin/nor-

epinephrine infusion reduces the rate/severity of myo-

cardial ischemia in patients with a high coronary risk 

profi le [5].

Th e authors are to be congratulated on a well-conceived 

and thoughtfully analyzed study. Hemodynamic data 

shown in the supplementary material reveal that patients 

given vasopressin exhibited lower heart rates and nor-

epinephrine doses and higher arterial pressures, con-

fi rming that the study population met all criteria to 

adequately test the postulated hypothesis. Aside from 

certain limitations (for example, non-standardized 

measurements of troponin), a potentially relevant short-

coming is the comparatively small population of patients. 

Although theoretically the study may be underpowered 

to detect a signifi cant inter-group diff erence in troponin 

levels of 0 to 0.2 μg/L, it is questionable whether such a 

diff erence is clinically relevant and whether inclusion of 
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more patients would have increased the practical 

relevance of the results.

Another noteworthy fi nding of this study is the 

observation that an elevation of cardiac biomarkers or 

ischemic ECG changes was not independently associated 

with septic shock mortality but that disease severity 

assessed by the APACHE II (Acute Physiology and 

Chronic Health Evaluation II) score was. Th is is in 

contrast to earlier studies. As suggested by the authors, 

the key diff erence between their study and most previous 

studies is the adjustment of the statistical analysis for 

disease severity. Th us, the prognostic value of troponins 

in septic shock may still be preserved, but the contri-

butory role of myocardial ischemia to septic shock out-

come has become seriously questioned by the present 

results.

Th e 2012 Surviving Sepsis Campaign guidelines include 

an ungraded statement that vasopressin can be added to 

norepinephrine with the intent of raising mean arterial 

pressure or decreasing norepinephrine [6]. Given that 

vasopressin-mediated increases in arterial pressure to 

(sub)normal values are unlikely to improve tissue 

perfusion [7] and may even result in end-organ hypo-

perfusion in case of microcirculatory failure [8], the role 

of vasopressin to increase arterial pressure in sepsis can 

be challenged. Although a vasopressin-mediated reduc-

tion of high norepinephrine doses may have more eff ects 

than simply decreasing heart rate [9], the present study 

results also question this rationale.

Has vas opressin fi nally lost its justifi cation as a 

vasopressor in septic shock? It is defi nitely premature to 

announce vasopressin’s funeral in sepsis management. 

However, it is time to realize that there might be shock 

states other than sepsis in which vasopressin is more 

likely to exert benefi cial eff ects. Scientifi c data [9-11] and 

clinical experience indicate that postcardiotomy 

Figure 1. Timeline of the history of vasopressin, its evolution as a vasopressor agent, and important changes in critical care practice in 

the last 15 years which have infl uenced the role of vasopressin. AJRCCM, American Journal of Respiratory and Critical Care Medicine; AKI, acute 

kidney injury; CCM, Critical Care Medicine; ICM, Intensive Care Medicine; ICU, intensive care unit; RCT, randomized controlled trial; VASST, Vasopressin in 

Septic Shock Trial.

Gradwohl-Matis and Dünser Critical Care 2013, 17:1002 
http://ccforum.com/content/17/5/1002

Page 2 of 3



vasodila tory shock could be such a state. Although the 

macro circulatory responses to vasopressin in septic and 

postcardiotomy vasodilatory shock are comparable [12], 

the underlying microcirculatory pathologies are likely to 

diff er dramatically. Severe microcirculatory dysfunction 

in sepsis may predispose patients to vasoconstrictor-

induced aggravation of tissue hypoperfusion, whereas 

better preserved microcirculatory integrity in post-

cardiotomy vasodilatory shock [13] may allow improved 

tissue perfusion in response to a vasopressor-induced 

increase in arterial pressure.

So, let us not despair of the waning star of vasopressin 

in sepsis, but let us focus on what really matters in shock: 

reversal of tissue hypoperfusion instead of correction of 

macrocirculatory deviations [14]. Vasopressin is not lost, 

but it seems we have to use it where it is likely to aff ect 

tissue perfusion more favorably than in septic shock! Th is 

could be the case in pathologies with homogeneous 

vasodilation and a low grade of microcirculatory dys-

function, such as postcardiotomy vasodilatory or ana-

phylactic shock.
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