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T he phrase “less is more” was first popularized by the Ger-
man architect Ludwig Mies van der Rohe, one of the pio-
neers of modern architecture. Because of financial short-

ages after World War II, the modernist style originally conceived for
aesthetic reasons was quickly adopted as a practical program of in-
expensive construction. Although not directly related to the cur-
rent financial crisis, we propose that “less is more” also applies to
the treatment of critically ill patients. The current view is that these
very sick patients need very intensive treatment. Indeed, the addi-
tion of several treatments such as mechanical ventilation and im-
proved hemodynamic monitoring has revolutionized the care of
medical and surgical patients who are critically ill. However, be-
cause more intensive treatment may promote the chances of un-
wanted adverse effects, iatrogenic damage is more likely to occur,
resulting in unfavorable sequelae and worse outcome in this highly
vulnerable group of patients. Therefore, in keeping with the Hippo-
cratic oath (primum non nocere), we state that critically ill patients
probably benefit from a more “cautious” approach. In this Special
Article, based on data from large clinical trials conducted in the pre-
vious years, we show that less intensive treatment is indeed asso-
ciated with a better outcome in critically ill patients (Table). To im-
prove outcome, we should therefore reappraise patient management
as well as trial design in intensive care medicine, bearing in mind with
the principles of “less is more.”

Respiratory Therapy, Fluids, and Transfusion
To illustrate our case, we describe the intensity of the most rel-
evant treatment options for septic shock, the number 1 cause of

death in noncardiac intensive care units (ICUs).1,24 In most
patients with septic shock, mechanical ventilation is required. The
first Acute Respiratory Distress Syndrome (ARDS) Network trial
has clearly shown that ventilation with lower tidal volumes (6 vs
12 mL/kg) reduces lung injury and improves outcome.1 Further-
more, higher levels of positive end-expiratory pressure (13 cm of
water) did not improve clinical outcome compared with lower lev-
els (8 cm of water),2 indicating that “more” is not “better.”2 Of
interest, recently high-frequency ventilation was found to
increase mortality in ARDS patients, illustrating that complicated
tertiary approaches to ventilation do not seem to help.3 Related
to respiratory therapy, too-liberal supplementation of oxygen
resulting in high PO2 values is associated with, albeit slightly,
increased mortality in observational cohorts.4 Randomized trials
to investigate the effects of higher and lower oxygen levels are
currently not available. In addition, following the initial fluid
resuscitation phase, it has been demonstrated that a more con-
servative fluid management results in improved lung function and
shorter stay in the ICU compared with a more liberal regime.5

Recently, an extreme example of the benefits of less fluid admin-
istration emerged in a study performed in African children pre-
senting with febrile illness and impaired perfusion.6 Strikingly, a
survival benefit was found in children who were withheld from
fluid administration compared with those receiving, by US
and European standards, conservative fluid boluses.6 Also, a
restrictive strategy of red blood cell transfusion is superior to
a liberal one.7 It is clear that for respiratory and hemodynamic
management, less is more in the critically ill patient. Remarkably,
the same holds true for many adjunctive treatments applied in
the ICU.

The current view in intensive care medicine is that very sick patients need very intensive
treatment. However, in this group of highly vulnerable patients, more intensive treatment
may promote the chances of unwanted adverse effects and hence, iatrogenic damage.
Therefore, we state that critically ill patients probably benefit from a more cautious approach.
Using data from large clinical trials of previous years, we exemplify that less intensive
treatment is associated with a better outcome in intensive care patients and suggest that we
reappraise patient management as well as trial design in intensive care medicine while
bearing in mind the “less is more” paradigm. We illustrate our case by describing the intensity
of the most relevant treatment options for patients with septic shock, including mechanical
ventilation, fluid management, blood pressure–targeted therapy, corticosteroids, patient
monitoring, sedation, and nutrition. We conclude that treatment of critically ill patients while
keeping in mind the “less is more” paradigm might not only benefit the patient but could also
have a notable impact on the ever-increasing intensive care–related health care costs.
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Blood Pressure–Targeted and Cardiac Therapy

Patients with septic shock require vasopressor therapy by defini-
tion. Although the use of different vasopressor agents appears to
result in similar outcome, increasing mean arterial pressure above
65 mm Hg showed no benefit.8 Furthermore, vasopressor load was
shown to be associated with mortality in an observational study.9

While there is no direct evidence for adverse effects of high vaso-
pressor use (there are no randomized clinical trials comparing dif-
ferent dosages), most pharmacological adverse effects are dose de-
pendent. Hence, combinations of (lower dosages) of vasopressors
might be beneficial compared with the use of higher dosages of a
single vasopressor, and indeed there is some evidence for this. For
instance, vasopressin therapy in combination with norepinephrine
resulted in a significant survival benefit in patients with mild septic
shock compared with patients treated with norepinephrine alone,
although this was not the case in patients with severe shock.10 Also,
while the nitric oxide synthase inhibitor NG-monomethyl-L-
arginine (L-NMMA) was associated with worse outcome in the com-
plete group of patients with septic shock, those who received a lower
infusion rate (<5 mg/kg/h) had an improved survival rate relative to
placebo-treated patients, suggesting that lower dosages are
beneficial.11

Corticosteroids, Monitoring, and Antibiotics
Patients with refractory shock who require high dosages of vaso-
pressor therapy might benefit from corticosteroids. However, in the
early trials, high dosages of corticosteroids resulted in adverse
outcome.12 In later trials it was demonstrated that lower corticoste-
roid dosages may improve outcome, especially when adminis-
trated early in those with refractory shock.25,26 In case of impend-
ing myocardial infarction, prophylactic treatment with lidocaine,
while reducing the incidence of ventricular fibrillation, actually in-
creases mortality.13 Another argument in support of “less is more”
in critically ill patients is the fact that studies have failed to demon-
strate that more invasive hemodynamic monitoring using Swan-
Ganz catheters is beneficial for the ICU patient.14 Furthermore, daily
routine x-ray examinations, another form of monitoring, were not
shown to be useful,15 and even a shorter duration of antibiotic treat-
ment (guided by procalcitonin levels) was not associated with worse
outcome,16 while liberal use of antibiotics has many disadvan-
tages, among which increased risk of the development of resis-
tance is the most important one.

Renal Therapy, Sedation, Nutrition,
and Glucose Control
Patients with septic shock often develop acute kidney injury, for
which renal replacement therapy can be initiated, but increasing ul-
trafiltrate volume has not showed any benefit.17 Most patients with
septic shock will be sedated. The old paradigm was to deeply se-
date to facilitate adequate patient management. It is now becom-
ing increasingly clear that less18 or even no19 sedation is superior. Fi-
nally, patients need nutrition, and it has emerged that high caloric

Table. Interventions for Which “More” Has Been Shown to Be Associated
With Worse Outcome

Intervention Effect Type of Study
Respiratory therapy

Higher tidal volume
(12 vs 6 mL/kg)1;
higher PEEP (13 vs 8
cm of water)2;
high-frequency
ventilation3

Increased mortality1,3

and days on ventilator1;
no benefit2

RCT1-3

High PO2
4 Increased mortality4 Observational study4

Fluids and transfusion

Liberal fluid manage-
ment vs strict
regime5; conservative
vs no fluid
administration6

Worsened lung
function,5 increased
days on ventilator, and
ICU stay5; increased
mortality6

RCT5,6

Liberal vs restrictive
red blood cell
transfusion7

Increased mortality7 RCT7

Blood pressure–targeted
therapy

Increasing MAP >65
mm Hg8; higher vaso-
pressor use9; higher
vasopressor infusion
rates vs lower
rates + vasopressin10;
higher vs lower dos-
age of L-NMMA11

No benefit8; increased
mortality9,11; increased
mortality (only in less
severe septic shock)10

RCT8,10; observational
study9; post hoc analy-
sis of RCT11

Corticosteroids

High-dose
corticosteroids12

Increased mortality12 RCT12

Cardiac therapy

Prophylactic lido-
caine treatment to
reduce VF13

Increased mortality13 RCT13

Monitoring

Swan-Ganz
cathether14

No benefit14 RCT14

Daily routine x-ray
examinations15

No benefit15 Observational study15

Antibiotics

Longer duration of
antibiotic
treatment16

No benefit16 RCT16

Renal therapy

High vs low volume
renal replacement
therapy17

No benefit17 RCT17

Sedation

Continuous sedation
vs daily interruption
of sedatives (lower
sedative use)18; daily
interruption of seda-
tives vs no sedation19

Increased days on
ventilator18,19 and ICU
stay18

RCT18,19

Nutrition and glucose
control

High vs moderate
caloric intake20; tar-
get feeding vs per-
missive
underfeeding21; full
enteral nutrition vs
trophic nutrition22

Increased
mortality20,21;
no benefit22

Observational study20;
RCT21,22

Strict vs less strict
glucose control in
patients that are pre-
dominantly fed
enterally23

Increased mortality23 RCT23

Abbreviations: ICU, intensive care unit; L-NMMA, NG-monomethyl-L-arginine;
MAP, mean arterial pressure; PEEP, positive end-expiratory pressure;
RCT, randomized clinical trial; VF, ventricular fibrillation.
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intake is associated with increased mortality,20 whereas low ca-
loric intake via the enteral route (permissive underfeeding) re-
duces hospital mortality in critically ill patients.21 In line, it was re-
cently demonstrated in ARDS patients that full enteral feeding is not
superior compared with trophic feeding in terms of time on venti-
lator or mortality.22 Furthermore, early initiation of parenteral nu-
trition worsens outcome,27 suggesting it is better to limit caloric in-
take via the parenteral route until enteral feeding is possible. Related
to this issue, beneficial effects of intensive glucose control therapy
were found in ICU patients who receive larger amounts of paren-
teral calories,28 while it was found to increase mortality in patients
who are predominantly fed via the enteral route.23 From these stud-
ies, it might be concluded that very strict glucose regulation is not
beneficial by itself and only nullifies the deleterious effects of early
parenteral administration of calories.

Exceptions to the Rule
Naturally, there are some notable exceptions to the rule; some-
times “more is more.” For instance, early mobilization of critically ill
patients,29 infection prevention by means of decontamination of the
digestive tract and oropharynx,30 and high-intensity ICU physician31

and nurse32 staffing is associated with better outcome. Further-
more, hemodynamic optimization and/or early goal-directed therapy
is associated with better outcome following major surgery33 and in
the early phase of sepsis.34 Nevertheless, equipoise still remains, and
3 trials (United States, United Kingdom, and Australia) are under way
to evaluate the true effectiveness of early goal-directed therapy. Fur-

thermore, a highly intensive and invasive treatment such as extra-
corporeal circulation membrane oxygenation has proved its value
during the 2009 H1N1 influenza pandemic.35 However, a recent ob-
servational study indicates that the effectiveness of extracorpo-
real circulation membrane oxygenation in ARDS patients is highly
dependent on chest wall mechanics and that inappropriate use of
extracorporeal circulation membrane oxygenation can be avoided
in many patients by partitioning respiratory system mechanics be-
tween lung and chest wall.36

Conclusions
It is becoming clear that following decades of increasingly more
intensive treatment of critically ill patients, a more cautious
approach for the vulnerable ICU patient is in many cases associ-
ated with improved outcome. While it may prove to be a difficult
task to convince more and more ICU physicians to do less, imple-
mentation of evidence-based reduction of therapy intensities is
of vital importance. With regard to ICU trial design, instead of
investigating the effects of altering a single therapy, it would be of
interest to evaluate the efficacy of combinations of lower dosages
or intensities of certain therapies to reduce the chances of
adverse effects to occur. Last but not least, keeping the “less is
more” paradigm in mind in the treatment of critically ill patients
might not only benefit the patient but could also have a notable
impact on the ever-increasing ICU-related health care costs and
thereby benefit the society as a whole, especially in these times
of financial hardship.
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