
Editorials

How should we deal with muscle weakness in critically ill
patients?*

Peripheral neuromuscular dis-
orders are highly prevalent in
critically ill patients. Two dis-
tinctive entities have been de-

scribed: critical illness polyneuropathy
and critical illness myopathy. Because of
the significant overlap of these two dis-
orders, the term “critical illness polyneu-
romyopathy” (CIPNM) is used by most
clinicians. CIPNM is now recognized as
the most common peripheral neuromus-
cular disorder in the intensive care unit
(ICU) patients. The main symptom is
symmetrical muscle weakness, which
usually predominates in the proximal
part of the limbs. Facial muscles are usu-
ally spared. Other clinical signs may in-
clude sensory loss, decreased deep tendon
reflexes, and muscle atrophy. Involve-
ment of the limbs carries numerous
risks, such as prolonged mechanical ven-
tilation, difficulty weaning from mechan-
ical ventilation, prolonged ICU and hos-
pital stay, delay in return to physical
autonomy, prolonged physical depen-
dency, and need of rehabilitation (1–5).
Severity of clinical course varies from a
mild temporary weakness to debilitating
weakness, leading to prolonged hospital
stay and even death due to secondary
hospital complications. Although clini-
cally significant muscular weakness is
seen in 25% of ICU patients who re-
mained mechanically ventilated !7 days
(6), the prevalence can be as high as 70%
to 100% in patients with sepsis and mul-
tiple organ failure (7). Muscular weak-
ness may appear as early as 7 days of ICU
admission and may last months after ICU
discharge (8), although duration is gen-
erally unpredictable.

Muscle weakness can be quantified by
using the medical research council score
(9), in which three muscle functions are
evaluated in both upper and lower limbs,
with good reproducibility, even in me-
chanically ventilated patients. However, a
definitive diagnosis of neuromuscular
disorders requires invasive measures.
Electrophysiologic studies revealing sen-
soriomotor axonapathy with decreased
muscle action potential for critical illness
polyneuropathy and muscle biopsy show-
ing loss of myosin for critical illness my-
opathy are needed. In clinical practice,
definitive diagnostic measures are rarely
utilized.

Risk factors for CIPNM include dura-
tion of ICU stay, persistent systemic in-
flammatory response syndrome/multiple
organ failure, poor glycemic control, use
of corticosteroids or neuromuscular-
blocking agents, electrolyte imbalance
(e.g., hyperkalemia), hypoalbuminemia,
parenteral nutrition, and hyperosmolar-
ity (10).

Although there is no specific treat-
ment for CIPNM, several preventive mea-
sures can be considered, such as strict
glucose control (11–13), avoiding unnec-
essary prolonged use of corticosteroids or
neuromuscular-blocking agents, seda-
tion-sparing protocols, timely electrolyte
replacements, and optimal nutrition.

Early activity of immobilized ICU pa-
tients makes theoretical sense to prevent
or slow down CIPNM. Earlier studies
have shown the safety and feasibility of
early activity (14) and decreased ICU/
hospital stay (15) in critically ill patients.

In this issue of Critical Care Medicine,
Burtin and colleagues (16) investigated
the potential benefit of daily exercise by
using a bedside cycle ergometer on func-
tional exercise capacity, functional status,
and quadriceps force in mechanically
ventilated ICU patients. In this random-
ized controlled study, 90 critically ill pa-
tients were divided into two groups: 1)
one group received only respiratory phys-
iotherapy and a daily standardized passive
or active motion sessions of upper and

lower limbs (control, n " 32); 2) the
other group received additional passive or
active exercise training sessions of 20
mins every day by using a bedside er-
gometer (treatment group, n " 26). Both
groups were well matched in terms of the
proportion of patients receiving cortico-
steroid, neuromuscular-blocking agents,
and vasopressive support, except for the
treatment group that had a longer ICU
stay and a longer period of intravenous
sedation at the time of inclusion to the
study. Six-minute walk distance, SF-36
health survey questionnaire, and quadri-
ceps force showed significantly higher or
improved results at hospital discharge in
the treatment group. However, there was
no difference in hand grip force and abil-
ity to stand up independently between the
groups at hospital discharge. Similarly,
weaning time from mechanical ventila-
tion, length of ICU stay, hospital stay, and
1-year mortality did not differ in both
groups.

Early mobilization or activity in criti-
cally ill patients as a preventive measure
of CIPNM may potentially hold promise.
The current study is the first randomized
controlled study looking at the benefit of
exercise in ICU outcome in critically ill
patients with several limitations. First, it
is not known whether an additional 20-
min exercise session would generate the
similar beneficial effects in a control
group. Second, intensity of exercise treat-
ment was not determined by objective
data, such as cardiopulmonary parame-
ters. Third, rehabilitation after ICU trans-
fer was not standardized. Forth, there
were only a limited number of patients
assessed for CIPNM with electrophysi-
ologic studies. Therefore, outcome mea-
sures could not be applied to this sub-
group due to the small number of
patients (four patients in each group). So,
it is not known what percentage of pa-
tients really had weakness secondary to
CIPNM.

Evaluation of weakness in ICU pa-
tients should probably be performed by
using medical research council score be-
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cause the invasive methods are not prac-
tical in our current critical care practice.
Future randomized controlled studies are
needed to determine whether early activ-
ity in patients with documented CIPNM
would prevent or slow down the process
and improve the ICU/hospital outcome.
The main challenge, however, is to find
an optimal exercise protocol for individ-
ual patients based on their clinical char-
acteristics and the degree of exercise that
would have positive impact on ICU out-
come measures. As reported in the cur-
rent article, one patient experienced
Achilles’ tendon rupture in the treatment
group. Because there is no specific treat-
ment for CIPNM, elimination or avoid-
ance of risk factors should be a common
practice for those who manage critically
ill patients.
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Bending gender rules for septic patients: Are host responses
positioned equally for all critically ill patients?*

T he relative influences on out-
comes in critically ill patients
have been studied for decades.
Investigators have long estab-

lished that illness severity impacts inten-
sive care unit (ICU) mortality but believe
less strongly about the myriad of other
factors that have been studied. Perhaps
the most controversial factor that has
been studied is the gender of the individ-
ual in question. Different results con-
cerning the role of gender in predicting
outcomes have arisen in different popu-

lations of human beings and laboratory
animals, despite being well-analyzed
studies by seemingly well-meaning, unbi-
ased investigators.

Interestingly, in laboratory animals,
depending on the species and investiga-
tional model, the results have suggested
that females seem to have an immuno-
logic advantage in septic challenges after
trauma or hemorrhage (1). Androgens
may have immunosuppressive effects; its
administration hindered the development
of fatal autoimmune disease in NZB/NZW
F1 hybrid mice (2). In other murine mod-
els, Zellweger et al found that female
mice sustained a significantly higher sur-
vival rate after similar infectious chal-
lenges than corresponding male mice (3).

In human beings, the data are difficult
to interpret due to heterogeneous popu-
lations and varied end points. In a pro-
spective human study, Schröder et al
studied gender-related differences in out-

comes of patients with surgical sepsis and
observed that women fared better (4).
Conversely, our group found that, in a
study of 443 septic surgical ICU patients,
the female gender predicted mortality
(5). Croce et al studied 17,000 trauma
patients and noted that, although women
may have had a survival advantage and
men may have had more infectious com-
plications, no overall difference in mor-
tality was noted (6). Other investigators
found that, in the younger trauma pa-
tients, male patients had a significantly
higher incidence of multiple organ fail-
ure and mortality, and longer ICU and
hospital length of stay than their female
counterparts (7).

In this issue of Critical Care Medicine,
Dr. Combes and colleagues (8) recount
their experience with ICU patients who
develop nosocomial infections in their ar-
ticle titled “Gender impact on the out-
comes of critically ill patients with noso-
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