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Abstract
Septic shock is a common condition associated with hypotension and organ dysfunction. It is associated with high 
mortality rates of up to 60% despite the best recommended resuscitation strategies in international guidelines. Pa-
tients with septic shock generally have a Mean Arterial Pressure below 65 mmHg and hypotension is the most impor-
tant determinant of mortality among this group of patients. The extent and duration of hypotension are important. 
The two initial options that we have are 1) administration of intravenous (IV) fluids and 2) vasopressors, The current 
recommendation of the Surviving Sepsis Campaign guidelines to administer 30 ml/kg fluid cannot be applied to all 
patients. Complications of fluid over-resuscitation further delay organ recovery, prolong ICU and hospital length of 
stay, and increase mortality. The only reason for administering intravenous fluids in a patient with circulatory shock 
is to increase the mean systemic filling pressure in a patient who is volume-responsive, such that cardiac output also 
increases. The use of vasopressors seems to be a more appropriate strategy, the very early administration of vaso-
pressors, preferably during the first hour after diagnosis of septic shock, may have a multimodal action and potential 
advantages, leading to lower morbidity and mortality in the management of septic patients. Vasopressor therapy 
should be initiated as soon as possible in patients with septic shock. 
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 �Introduction

Septic shock is a common condition associated with 
hypotension and organ dysfunction [1]. It is associated 
with high mortality rates of up to 60% in many places 
around the world, despite the best recommended resus-
citation strategies in international guidelines [2]. Septic 
shock is characterized by systemic vasodilatation and 
vascular leakage arising from systemic inflammation 
induced by serious infection [3]. Patients with septic 
shock generally have a Mean Arterial Pressure (MAP) 
below 65 mmHg, but this is not a rigid criterion, since 

many patients could maintain adequate perfusion and 
function of their organs with even lower values [4].  
Another group of patients might need higher MAP val-
ues, because they are chronically hypertensive and the 
renal blood flow autoregulation curve is shifted to the 
right and they would need values   of around 80 mmHg 
[5], or in patients with high central venous pressure, 
with intra-abdominal hypertension/abdominal com-
partment syndrome [6], increased intracranial pres-
sure, and a few other pathological states.  Low diastolic 
arterial pressure (DAP) (< 60 mmHg) has been advo-
cated as an indicator of vasoplegia [7]. Irrespective of 
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the cause, long standing hypotension is associated with 
worse outcomes. However, its use in initiating vaso-
pressor therapy has not been studied.

 �Understanding the septic shock

Septic shock is a type of distributive shock, more 
particularly vasoplegic, produced by the activation 
of inducible NO synthetase, which leads to vasodila-
tion and hyperpolarization of vascular smooth muscle 
cells, making them less responsive to alpha-adrenergic 
stimulation. This combination usually causes systemic 
hypotension, with consequent impairment of organ 
perfusion [8]. Hypotension is the most important 
determinant of mortality among patients with septic 
shock. The extent and duration of hypotension are im-
portant. A shorter duration of hypotension (< 15 min-
utes) is often well tolerated; however, prolonged hypo-
tension only progressively increases the development 
of organ dysfunction and the risk of death [4]. With 
this understanding, we assume that the initial prior-
ity in the management of patients with septic shock is 
to restore hemodynamics and initially macrohemody-
namics, perhaps the first hemodynamic variable to be 
targeted during the immediate stage of resuscitation 
is MAP. However, it is important to understand that 
several physiological factors are involved in the con-
trol of MAP.

According to Ohm’s law, the pressure drops across a 
circuit as a function of flow and resistance; in general, 
we do not measure or take into account the back pres-
sure on organ blood flow. Under normal conditions, 
the flow to the periphery stops as its small arteries and 
arteriole tone exceeds the intralumenal pressure. The 
critical closing pressure (Pcc) is different across vas-
cular beds, but as the lumped vascular parameter in 
healthy individuals is approximately 40 mmHg. This is 
important because MAP-Pcc represents the actual or-
gan input pressure. At very low-pressure states, such as 
sepsis, Pcc is often the same or slightly higher than the 
tissue or venous pressure in those specific beds. Impor-
tantly, organ perfusion pressure may be independent 
of MAP if the Pcc varies widely, as is the case in sepsis. 
Regrettably, it is very difficult to measure Pcc routine-
ly at the bedside during resuscitation. However, back 
pressure is rarely central venous pressure (CVP), nor 
does increasing CVP artifactually, as occurs with the 
institution of positive pressure ventilation, cause blood 
flow to decrease for a constant MAP. 

Nevertheless, measures of systemic pressure are use-
ful for differentiating the causes of hypotension. Under 
most conditions, hypotension is associated with de-
creased cardiac output. However, in fluid resuscitated 
septic patients with vasoplegia, cardiac output is often 
elevated even though arterial pressure is decreased. 

The physician must know what determinant we 
should act on to improve MAP in patients with septic 
shock, and the two initial options that we have are 1) 
administration of intravenous (IV) fluids and 2) vaso-
pressors [1]. Up to this point, there is nothing new with 
the approach to these patients, but perhaps the way we 
had been doing it was not the best, and evidence-based 
medicine is teaching us.

 �Important aspects of fluid manage-
ment during septic shock

For many years, the administration of IV fluids has 
been used to improve MAP in hypotensive patients. In 
2001, Dr. Rivers proposed a septic shock management 
protocol to administer 30 ml/kg of crystalloid solution 
to achieve initial hemodynamic stabilization as part 
of early goal-directed therapy [9]. However, between 
2014 and 2017, some studies such as ProMISe [10], 
ARISE [11], ProCESS [12] and PRISM investigators 
[13] showed that this early goal-directed therapy us-
ing such an amount of fluid was not superior to more 
conservative management. Adequate and appropriate 
fluid for resuscitation in septic shock has been a con-
troversial topic for years. The current recommendation 
of the Surviving Sepsis Campaign (SSC) guidelines to 
administer 30 ml/kg fluid (although this is designated 
as a “weak” recommendation based on low-quality 
evidence) cannot be applied to all patients, especially 
those with comorbid conditions, such as cardiovascu-
lar dysfunction or chronic kidney disease. Although 
this subgroup of patients may benefit from fluid bo-
luses, the quantity of fluid bolus needs to be individu-
alized [14,15]. Beyond this, not all patients arrive at 
the same stage or under the same conditions; some 
of them have already been managed previously and 
could have fluid overload at the time we receive them; 
in these conditions, the administration of IV fluids is 
not an appropriate strategy [14,16]. Complications of 
fluid over-resuscitation further delay organ recovery, 
prolong ICU and hospital length of stay, and increase 
mortality [14,17-20]. It is a fact that preexisting car-
diovascular status remains unknown till echocardi-
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ography is performed in the absence of exact medical 
history obtained. Ultrasound machines are not readily 
available in many neither emergency departments, nor 
ICUs, or staff is untrained in their use [20,21]. There-
fore, stepwise fluid resuscitation with guarded clinical 
monitoring and starting vasopressors after the admin-
istration of an intravenous fluid bolus will be a useful 
and practical modality to address hypotension in pa-
tients presenting with septic shock in the ER and ICU 
as well [14,22,23].

The devices and maneuvers to monitor fluid respon-
siveness remain elusive even after decades of research. 
Various monitoring techniques have been tested and 
applied in clinical settings to assess and monitor the 
accurate or near-accurate amount of fluid to be ad-
ministered [24]. With the advent of new, less invasive, 
real-time, replicable monitoring techniques, a better 
understanding of the physiology of critically ill pa-
tients, studies in more homogeneous populations, and 
the use of ultrasonography, it has been shown that dy-
namic hemodynamic indices are more useful in pre-
dicting fluid responsiveness than static indices such 
as heart rate and blood pressure, among others [24-
26]. As a result of these advances, it has been sought 
to know more and more exactly which patient could 
really benefit from the administration of fluids, with 
the least amount possible to obtain the answer. This 
fact contrasts significantly with the recommendations 
of the best-known guidelines for the management 
of patients with septic shock, such as the SSC guide-
lines, which continue suggesting the administration 
of at least 30 ml/kg of crystalloids [27]. This raises the 
question of whether this recommendation works for 
all patients. Does one size fit everyone? Although the 
protocols guide us on the steps that we should follow 
to manage our patients, they need to be customized. 
Sepsis has multiple phenotypes [15], both in patients 
with and without shock; therefore, the trend is to seek 
therapies that are as personalized as possible according 
to the resources we have [28,29].

Occasionally, hypovolemia and always reduced pe-
ripheral vascular tone are the two predominant patho-
physiological mechanisms responsible for septic shock 
[8]. With this background, when a patient comes with 
sepsis and septic shock to the ER/ICU, along with fluid 
resuscitation, vasopressors are generally started. Al-
though the literature and SSC guidelines now recom-
mend starting vasopressors early, it is not clear how 
early vasopressors should be started.

In patients with septic shock and dehydration, there 
is no doubt that fluid deficits must be replenished. For 
example, patients who may have been vomiting, diar-
rhea, advanced capillary leak, large burns, acute kid-
ney injury in the polyuric phase, diabetic ketoacidosis, 
hyperosmolar states, among others, will all demand 
some level of fluid resuscitation. The situation becomes 
more complex when a patient appears normovolemic. 
The idea is to use a maneuver that allows us to know if 
he could benefit from the administration of fluids as 
soon as possible, since this hemodynamic property of 
responding to the administration of fluids decreases 
with the passage of time, even when patients seem to 
respond to fluids when performing different maneu-
vers [16]. Many times, the condition is such that we 
could initially carry out an initial fluid load of 300-500 
ml to evaluate the possible response without further 
monitoring, but after it, the administration should be 
better valued to avoid unnecessary and often harmful 
administration of fluids [14,29]. The assessment and 
interpretation of the possible response to IV fluids in 
patients with increased intra-abdominal pressure or 
ARDS may be more complex and include more specific 
maneuvers [31].  

In the CLOVERS trial, all-cause mortality at 90 days 
was similar between the fluid restrictive and fluid lib-
eral groups. However, the patients were randomized to 
either group after they received 1-3 litres of fluid. The 
incidence of serious events was similar in both groups 
[32]. Regrettably, none of the subjects were assessed for 
their degree of volume responsiveness prior to rand-
omization; therefore, many non-volume-responsive pa-
tients in the liberal fluid group received a large amount 
of fluids, and many volume-responsive patients in the 
restricted volume group did not.

The only reason for administering IV fluids in a 
patient with circulatory shock is to increase the mean 
systemic filling pressure in a patient who is volume-
responsive, such that cardiac output also increases. 
However, the mean systemic pressure increases in all 
patients administered fluids. Guerin et al. showed that 
fluid increases the mean systemic pressure in all pa-
tients regardless of whether or not cardiac output also 
increases; they also found that the venous return pres-
sure gradient increased only in preload responsiveness 
patients [33,34]. On the other hand, Monge García et 
al. found that in those patients who increased their 
cardiac output before the administration of fluids, the 
calculated SVR decreased after volume administra-
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tion, possibly due to decreased sympathetic tone and 
potentially hemodilution decreasing laminar flow re-
sistance [35]. Therefore, the administration of fluids 
could have a potentially favorable effect on the increase 
in MAP only if the increase in cardiac output exceeds 
the decrease in vasomotor tone. In septic shock, many 
patients present with high cardiac output due to prior 
fluid resuscitation[36] (or even without fluid resusci-
tation), thus using this argument to administer more 
fluids could be questionable. 

 �Use of vasopressors during reani-
mation of septic shock

At the outset of resuscitation from sepsis-induced hy-
potensive shock, the use of vasopressors seems to be 
a more appropriate strategy since patients with septic 
shock have an alteration in vascular tone and, in theory, 
by improving the vascular tone with the use of either 
catecholamine or non-catecholamine vasopressors, it 
could be restored. At least macrohemodynamics, it has 
been shown in multiple studies, including CENSER 
[37], that the earlier the vasopressor is administered, 
the better hemodynamic results and in terms of sur-
vival could be obtained, including a lower incidence 
of cardiogenic pulmonary edema and cardiac arrhyth-
mias.

The very early administration of vasopressors, pref-
erably during the first hour after diagnosis of septic 
shock, may have a multimodal action. It can cause an 
increase in preload and cardiac output, reduce preload 
dependency, and help to improve parameters such as 
central venous pressure, end-diastolic area of the left 
ventricle, global end diastolic volume, and E wave, 
all of them preload parameters [38]. This is probably 
due to the redistribution of blood volume from the 
splanchnic circulation to the inferior vena cava, which 
increases preload, as would be done by intravenous 
fluids, shifting blood volume from a non-stressed to 
a stressed volume state [39,40]. This appears to help 
patients with septic shock, in whom the non-stressed 
volume is abnormally increased and has the risk of 
being overloaded by further fluid boluses [41]. Apart 
from the vasopressor effect of norepinephrine, which 
increases afterload of the left ventricle, unlike phenyle-
phrine, norepinephrine has beta-adrenergic inotropic 
effects, thus improving left ventricular systolic func-
tion indices such as ejection fraction or Velocity Time 
Integral (VTI). This could be achieved by two poten-

tially involved mechanisms: 1) action on myocardial 
β1-receptors not yet downregulated in the early phase 
and 2) rise in coronary perfusion pressure through an 
increase in DAP [42].

On the other hand, the early administration of vaso-
pressor takes the MAP to a certain value that is variable 
according to each patient, but that could recruit col-
lapsed capillaries and thus not only improve hemody-
namics but also favor organ flow and, therefore, tissue 
oxygen saturation of different organs [43]. All of these 
potential benefits, hence, minimize the need for exces-
sive fluid   resuscitation, which significantly reduces the 
possibility of fluid overload and increases the chance 
of survival. As shown in the SOAP study, fluid over-
load is one of the greatest determinants of the 28-day 
mortality in these patients [17]. Ospina et al. demon-
strated that the delayed use of vasopressors (D-VPs) 
(i.e., norepinephrine) could lead to the administration 
of fluid volumes as high as 50 ml/kg in some patients 
during the first 8 h if MAP and blood flow are to be 
restored with fluids alone. These D-VPs patients had a 
lower survival rate than those who received very early 
vasopressors (VE-VPs). They also showed the VE-VP 
patients received significantly less resuscitation fluids 
at vasopressor initiation (0[0–510] vs. 1500[650–2300] 
mL, p < 0.001) and during the first 8 h of resuscitation 
(1100[500–1900] vs. 2600[1600–3800] mL, p < 0.001), 
although the development of acute renal failure and/or 
the need for renal replacement therapy requirements 
were not dissimilar. However, VE-VPs were related to 
a significantly lower net fluid balance 8 and 24 h after 
VPs. VE-VPs were also associated with a significant re-
duction in the risk of death compared with D-VPs (HR 
0.31, CI95% 0.17–0.57; p < 0.001) at day 28. Such an as-
sociation was also maintained after including patients 
receiving vasopressors for <6 h [44].

In support of these recent findings, the recent SSG 
hour-1 bundle now recommends applying vasopressors 
within the first hour when fluid administration is insuf-
ficient to achieve hemodynamic resuscitation goals [45]. 
In a recent publication thirty-four experts formulated 
recommendations to start vasopressors early before full 
completion of fluid resuscitation [46]. Such a practice is 
still far from implementation, as most intensivists start 
vasopressors only after complete fluid resuscitation or 
after establishing that preload independence has been 
achieved. The mechanisms by which early vasopressor 
therapy might be beneficial in early septic shock include 
earlier correction of systemic hypotension and preven-
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tion of prolonged organ hypoperfusion [47]. Retrospec-
tive evidence has shown that both the degree and dura-
tion of hypotension in the initial phase of septic shock 
are key determinants of patients’ outcome [4]. The time 
to achieve a MAP target of 65 mmHg was shorter when 
NE was initiated within the first 6 h of resuscitation 
compared to a more delayed initiation, as evident from 
a retrospective study [48]. 

There are important reasons for starting norepi-
nephrine as soon as possible in hypotensive patients 
with septic shock.

 – Septic shock showed that the time to achieve 
MAP >65 mmHg was significantly shorter when 
NE was initiated together with fluid infusion than 
when NE was initiated only if 30 mL/kg crystallo-
ids failed to achieve the target MAP [4,49,51,59].

 – Early NE infusion could augment cardiac output 
through several mechanisms as previously menti-
oned [52-55,59].  

 – Early NE administration may potentially recru-
it microvessels and improve microcirculation in 
cases of severe hypotension through an increase 
in organ perfusion pressure and decreased sym-
pathetic tone [56,59]. 

 – Early NE administration should prevent fluid 
overload [17,48,57-59].

 – Thus, early NE administration should impro-
ve outcomes in patients with hypotensive septic 
shock [48,59]. 

Permpikul et al. (CENSER trial) found that in the 
early use of norepinephrine in septic shock, the median 
time from emergency room arrival to norepinephrine 
administration was significantly shorter in the early 
norepinephrine group (93 vs. 192 min; p < 0.001). 
Shock control rate by 6 hours was significantly higher 
in the early norepinephrine group (118/155 [76.1%] vs. 
75/155 [48.4%]; P < 0.001). No differences in mortality 
between the groups were found at 28 days. A lower in-
cidence of cardiogenic pulmonary edema and new-on-
set arrhythmia were found in the early norepinephrine 
group [32]. Clearly, prolonged hypotension is associ-
ated with worse outcomes [4]. Historically, early use of 
NE in sepsis resuscitation without adequate fluid resus-
citation to support circulating blood volume may cause 
pathological microvascular vasoconstriction.  Elbouhy 
et al. started NE at a dose of 5 µg/min along with fluid 
resuscitation in the ER in patients with septic shock. 
The time to achieve a target MAP >65 mmHg was 2 h 
compared to 3 h in the late vasopressor group, where 

NE was administered after fluid resuscitation of 30 ml/
kg [60]. In light of the current evidence, clinical data fa-
vor the early use of vasopressors in patients with septic 
shock. However, there is no consensus on the optimal 
starting time. We favor starting NE if after the initial  
IV fluid bolus of 5-10 ml/kg the patient remains hypo-
tensive. 

An International multicenter retrospective analysis 
of 2,849 patients with septic shock suggested that start-
ing NE between 1 and 6 h after starting fluid infusion 
could result in better outcomes [59], these results con-
trast with those obtained in a recent CRT single center 
where the best outcomes were obtained when starting 
NE very early 25 min (20-30) min after diagnosing the 
septic shock state compared to the late group 120 min 
(120–180) [50].

A simple way to identify patients who urgently 
need NE is to assess the peripheral measures of arte-
rial tone. The DAP is a function of sympathetic tone 
and heart rate. If DAP is <60 mmHg, it is mainly due 
to a depressed vascular tone, especially in the case of 
tachycardia.  Such low diastolic pressure has been advo-
cated with vasoplegia [59,62]. Holder et al. found that 
DAP <52 mmHg independently predicted early pro-
gression to septic shock. The lower the DAP, the greater 
the vasoplegia, which is directly related with mortality 
[63]. Ospina-Tascon et al. described the Diastolic Shock 
Index (DSI), which is the ratio of heart rate over DAP 
(DSI=HR/DBP). A DSI > 2.2 was associated with higher 
mortality in septic shock; the higher the value obtained, 
the greater the mortality. Thus, measuring a low DAP 
in this context should prompt urgent initiation of NE, 
even in the absence of central venous access [64]. 

However, it must be borne in mind that there are 
situations in which DBP may be low without this being 
associated with infection-induced vasoplegia, among 
them we have: long bed rest, dehydration, alcohol in-
take, hormonal deficiencies and other endocrine dys-
functions such as hypothyroid or excess blood loss in 
menstruation, pregnancy, allergic reactions, anemia 
(deficiency of B vitamins, iron, folate), aortic aneu-
rism, aortic valve regurgitation, medications (beta and 
alpha-blockers, erectile dysfunction drugs, tricyclic 
antidepressants, Parkinson’s disease drugs, diuretics) 
among some others, and even in some patients with 
septic shock these conditions can also be present and 
they have to make us think that perhaps the blood pres-
sure target is lower than usual.
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 �The down side of early vasopressor 
therapy

The SSC guidelines recommend starting a vasopressor 
after fluid administration if hypotension has not been 
corrected or even during fluid infusion [27], but we 
know that arterial hypotension is a direct determinant 
of mortality and that in terms of time arterial hypoten-
sion can be corrected faster using vasopressor, and un-
derstanding that these patients do not have fluid losses, 
then should we really administer fluids first?

The disadvantage of starting fluids and vasopressors 
at the beginning of resuscitation to achieve a target 
MAP of 65 mmHg early may “hide” an underlying fluid 
deficit, promoting further tissue hypoperfusion despite 
increasing the MAP. Such a strategy of early NE may 
hide coexisting low cardiac output (CO) values. The 
intravascular volume needs to be adequate to sustain 
venous return for increased vasomotor tone to increase 
MAP without inducing tissue hypoperfusion.  How-
ever, excessive fluids during and after the resuscitative 
phase are well-known harmful situation [14,16].

 �The early combination of fluids and 
norepinephrine

The early combination of fluids and norepinephrine, 
most likely during the first hour, has potential advan-

tages in the management of patients with septic shock 
of rapidly increasing mean systemic filling pressure 
more than fluids alone would, thereby achieving bet-
ter CO in volume-responsive patients in the setting 
of a higher MAP; corrects hypotension and perfusion 
better than fluid or vasopressor alone; decreases the 
possibility of fluid overload; may improve tissue oxy-
genation, although this has not been substantiated; and  
leads to lower morbidity and mortality in the manage-
ment of septic patients [44,61] (Figure 1). 

 �Vasopressor options when norepi-
nephrine is not available

The SSC guidelines 2021 mention this regarding nor-
epinephrine use in settings where it is not available. 
“Epinephrine or dopamine can be used as an alterna-
tive, but we encourage efforts to improve the availabil-
ity of norepinephrine. Special attention should be given 
to patients at risk for arrhythmias when using dopa-
mine and epinephrine. For adults with septic shock on 
norepinephrine with inadequate MAP levels, we sug-
gest adding vasopressin instead of escalating the dose 
of norepinephrine (Weak recommendation, moderate-
quality evidence). Vasopressin is usually started when 
the dose of norepinephrine is in the range of 0.25– 0.5 
μg/kg/min. For adults with septic shock and inadequate 
MAP levels despite norepinephrine and vasopressin, 

Fig. 1. Rational approach and management of septic shock with intravenous fluids and early vasopressors based on cur-
rent evidence. IV: Intravenous, CVC: Central Venous Catheter, PVC: Peripheral Venous Catheter.
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we suggest adding epinephrine (Weak recommenda-
tion, low-quality evidence)” [27].

However, when norepinephrine is available, the use 
of epinephrine or dopamine in patients with septic 
shock is reserved for those patients who, in addition 
to low blood pressure, have low cardiac output not as-
sociated with hypovolemia, but altered cardiac perfor-
mance.

The effect of early vasopressin initiation on clinical 
outcomes in patients with septic shock remains uncer-
tain. A meta-analysis of early initiation of vasopressin 
in patients with septic shock showed that its use was 
not associated with decreased short-term mortality, 
new-onset arrhythmias, shorter ICU length of stay, or 
length of hospitalization, but it did reduce the use of 
RRT [65]. Gordon et al. (VANISH trial) compared the 
effect of early vasopressin vs. norepinephrine on kid-
ney failure in patients with septic shock and found that 
among adults with septic shock, the early use of vaso-
pressin compared to norepinephrine did not improve 
the number of kidney failure–free days [66]. However, 
other researchers, such as Rydz et al., found that early 
initiation of vasopressin in septic shock may reduce 
the risk of in-hospital all-cause mortality and/or organ 
dysfunction [67]. So, is vasopressin for all patients? Na-
kamura et al. found that vasopressin loading might pre-
dict responses to continuous administration in patients 
with septic shock. A 1 U bolus of vasopressin was ad-
ministered, followed by continuous administration at 1 
U/h. They defined responders as patients with a MAP 
increase >18 mmHg 1 min after vasopressin loading 
[68]. These patients had beneficial outcomes with the 
use of vasopressin.

 �Do corticosteroids play any role?
Although there is no conclusive evidence that the rou-
tine use of glucocorticoids in patients with septic shock 
improves survival, a recent meta-analysis showed that 
it can help shorten the reversal time of septic shock. 
Hydrocortisone is the one glucocorticoid, that has 
showed the best results. There is still no consensus re-
garding the best time for administration, vasopressor 
dose, administration time, or whether the dose should 
be personalized [69]. However, the SSC guidelines rec-
ommend start hydrocortisone 200 mg/day IV, either 
as a bolus every 6 hours or as a continuous infusion if 
the patient with septic shock fails to stabilize after fluid 
resuscitation and require the use of vasopressors (nor-

epinephrine or epinephrine ≥ 0.25 mcg/kg/min at least 
4 hours after initiation) [27]. Currently, there are no 
recommendations regarding corticosteroid use when 
starting treatment with another vasopressor.

 �Starting vasopressors peripherally?
For adults with septic shock, the SSC suggest start-
ing vasopressors peripherally to restore MAP rather 
than delaying initiation until central venous access is 
secured [60-70]. A recent prospective clinical trial of 
norepinephrine infusion using peripheral intravenous 
access in over 1000 patients showed no adverse events 
[71-73].  Thus, one needs not wait for a central venous 
access port to start norepinephrine infusion.  Regretta-
bly, despite these data, there is no consensus regarding 
the moment or dose of vasopressors at which it should 
be administered by central venous catheter [73].

Many questions regarding the use of early vasopres-
sors remain unanswered. First, it is not clear whether 
it is better to administer vasopressors first in a hypo-
tensive septic patient followed by fluids, or whether 
fluids and vasopressors should be administered simul-
taneously. We prefer to give them simultaneously, but 
give the fluid in bolus form and then assess its effects 
15 min later. Second, it is unclear which vasopressors 
should be used. Norepinephrine is the primary vaso-
pressor, but vasopressin, dopamine, and angiotensin-2 
are potent vasopressors with different vascular bed va-
sopressor profiles. This leads us to another two fields: 
the personalized use of vasopressors and broad-spec-
trum vasopressor therapy as part of the initial man-
agement of septic shock [74].  Perhaps all these strat-
egies are appropriate, as long as the fluid therapy is 
personalized, as something that seems as simple as ad-
ministering fluids can become a very complex process 
with catastrophic consequences for the patient when 
it is not done correctly. It is prudent to determine be-
forehand the volume responsiveness in a patient with 
shock [75].

 �Conclusions
Based on current evidence, the very early use of norepi-
nephrine and its combination with smaller amounts of 
IV fluids in fluid-responsive hypotensive septic shock 
patients seems to be a safe strategy with better man-
agement results compared to large-volume fluids be-
fore vasopressor initiation. Vasopressor therapy should 
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be initiated as soon as possible in patients with septic 
shock. 
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