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Introduction

Intensive care medicine is quite a recent medical discipline born around 1950. At the beginning, the medical world held an illusion that new
highly sophisticated techniques would allow for the recovery of every single patient. A half century later, the discipline has grown up and there is
a realisation that while many more lives can be saved and obviously fewer patients die, the many patients who survive do so with variable
degrees of disability; some acceptable, and some less acceptable and unforeseen until recently (Figure 1). Additionally, Intensive Care Units
(ICU) are scarce resources that represent a large part of national health expenditure and hospital budgets. ICU costs are growing and represents
between 0.5 to 1% of the gross domestic product (Halpern and Pastores 2010).

Because ICU costs are important and outcomes may be poor, the aim of intensive medicine should be directed towards outcomes that could be
considered more satisfactory to patients and societies’ perspectives. More than ICU mortality, long-term survival and patient-centred outcomes,
such as functional status or Quality Of Life (QOL) should be considered and advised to be sought (Angus and Carlet 2003). Among all critically ill
patients, elderly or chronic critically ill patients are especially prone to develop unsatisfactory outcomes.

The aim of the present article is to describe some of the major difficulties encountered by the patients after their stay in ICUs. Many of these
difficulties are under reported, since patients and their relatives are so grateful towards the ICU caregivers that they would not dare to complain.
However, the literature now shows evidence that there is room for improvement in their management and the targets start to be known.

Outcome After ICU: General Considerations

Mortality can be described in different ways: ICU, hospital or follow up mortality. There are multiple studies that are difficult to compare, because
ICU or hospital mortality depend on the organisation or structure of the hospital and can differ among types of ICUs, hospitals and even countries
(e.g. University vs non university; paediatric vs adult ICU; general ICU vs specific ICU; presence of intermediate care or lack of), as well as the
case-mix and the timing of the mortality assessment. Review articles describe ICU mortalities ranging from 8 to 33%, hospital mortalities from 11
to 64%, one-month mortalities from 15-21% and follow-up mortalities at 12 months after ICU ranging from 26 to 63%. Generally the most
common mortality data used is the hospital or “28/30 day” mortality. Only recently have ICU managers begun to focus their attention on long-term
mortality. Interestingly, mortality can be assessed at four different moments (Figure 2). After discharge from the hospital, there are still further
deaths (the after-hospital excess mortality). Compared to an age- and gender-matched population, higher mortality persists up to 15 years after
ICU discharge. The factors associated with one- year mortality are:

Older age;

Presence of co-morbidities;

Presence of a new malignancy;

Admission diagnosis;

ICU admission severity, and

The number of organ failures during ICU stay.

Additional factors, such as male gender and ICU length of stay are associated with an increased mortality up to 15 years after ICU discharge
(Williams et al. 2010). Emergency admissions, functional status and the QOL before ICU admission may also impact on after-hospital mortality.
The morbidity after ICU can be divided three main fields: Physical, non-physical and other impacts.

Physical Impairments

The physical impairment can be addressed through specific organ dysfunctions or by a general assessment of the status using validated
instruments. Studies indicate that the functionalstatus is already lower before ICU admission compared to an age- and gender-matched
population (Hennessy et al. 2005). After ICU, functional status is similar to or only slightly reduced from status before ICU in two-thirds of
patients. A great majority of patients will not need any help after ICU discharge. However, there may be huge differences between patients,
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depending on ICU admission diagnosis. Organ specific functional status is often assessed by instruments and is not explicitly developed for
critically ill patients; therefore their reliability sometimes has to be questioned. Respiratory problems may persist, especially in ARDS patients,
even after 24 months, with chronic dyspnea or sequelae from tracheotomies (Herridge et al. 2003). Polyneuropathies, weight loss and sexual
dysfunctions may affect critically ill patients for years after ICU (Flaatten 2007).

Non-Physical Impairments

Concerning non physical impairments, up to 50% of ICU patients suffer pain after ICU (Boyle et al. 2004). Cognitive disorders are described in
half of the general, and in up to three-quarters of an ARDS population. Half of ICU patients may suffer depression, delusional memories, panic
attacks or insomnia (Granja et al. 2005; Flaatten 2007). Posttraumatic disorders have been described in 5-64% of patients, depending on the
instrument used and on the type of patients included (Davydow et al. 2009a; Davydow et al. 2009b). Younger age, male gender, traumatic and
delusional memories of the ICU as well as previous depression seem to be risk factors associated with their occurrence. The QOL of ICU
patients is already reduced before ICU admission, as is functional status when compared to an age- and gendermatched population. After ICU,
most patients regain their pre-ICU QOL in 6-12 months. ARDS and traumatic brain injury patients may take up to 24 months to stabilise and
regain pre-ICU QOL. Even elderly patients seem to recover as fast as younger ICU patients (Hennessy et al. 2005).

Other Impacts

If we look at other outcomes, we have to emphasise that 75-90% of patients surviving ICU, even the older ones, will be able to go back to their
homes within 12 months after ICU (Conti et al. 2011). Up to 60-80% of the previously working population who survived will be able to go back to
their work, however, ICU admission diagnoses play a role in the differing results. There is very little data regarding other areas of major life
events, such as divorces, violence, and economic strains after ICU. Such fields also directly address patient-centred outcome and may warrant
more interest in future studies.

Chronic Critically 11l

Chronic critically ill or long-term ICU patients are often defined according to their length of stay. These LOS guidelines often differ:
» More than 96 hours (Zilberberg and Shorr 2008),

* More than 7 days (Weissman 2000),

» More than 28 days (Estenssoro et al. 2006) or

» More than 30 days (Friedrich et al. 2006).

They can also be conceptually defined as patients who survive the acute phase and who remain dependent on the ICU technology and skills. For
the last decade, probably due to the increasing proficiency of intensive medicine, this population has grown rapidly, whereas the number of
patients reaching hospital discharge did not increase as much (Zilberberg and Shorr 2008). In our institution, patients remaining in ICU for more
than 7 days had higher ICU and hospital mortality (17 and 34 % respectively). On a threemonth follow-up, a third of these patients had died,
another third remained in hospital longer or were institutionalised (personal unpublished data), but the good news is that a third could return
home. Although the survival rate seems lower than for general ICU population, chronic critically ill patients seem to achieve a long-term quality of
life that seems similar (Stricker et al. 2005). However the amount of knowledge regarding this population remains poor.

Elderly Patients

Occidental countries are characterised by a demographic aging. The proportion of elderly patients is also growing in ICUs. This growing patient
group consumes more than half of all ICU days (Pronovost et al. 2001). Elderly patients represent a peculiar population since they are more
prone to develop chronic diseases such as diabetes, hypertension or atherosclerosis. This biological aging progresses in a continuum leading to
the development of the frailty syndrome (Inouye et al. 2007). Therefore elderly patients may have a limited physiological reserve and their
capacity to heal may be somewhat altered, resulting in less favourable outcome than that of younger patients after an acute severe iliness.

Depending on the definition of elderly patients and after correction of confounding factors, chronological age itself has a limited effect on mortality
(Boumendil et al. 2007). However, when elderly patients survive ICU, they remain at a high risk of death especially during the first months
(Kaarlola et al. 2006).

Besides mortality, the two major determinants to predict long-term outcome for the elderly population are the condition of the patient at the
completion of their ICU stay and their QOL. As for the mortality, the data are difficult to interpret and subject to a pessimistic or optimistic point of
view (Hennessy et al. 2005). The functional status is obviously diminished after an ICU stay, whereas the self-reported QOL seems to be as
good as similar-age general population (Ricou and Merlani 2008). Their recovery rate seems not longer than that of younger patients (Capuzzo
et al. 2006).

Finally some studies about elderly patients’ preferences regarding their outcome after ICU seem to suggest that the most unsatisfying issue for
them is a discharge to a nursing home. Most patients are "very unwilling" or "would rather die". Although many suffer of a decreased functional
status, most of the elderly ICU survivors are able to go back to their
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home and most, relatively rapidly after their hospital discharge (Conti et al. 2011).

What Can be Done in ICU to Improve Long-Term Outcomes After ICU?

Two main axes seem to offer possibilities of action to improve the QOL after ICU, namely: physical strength and neuropsychological recovery.
Increased care for adequate nutrition decreases the length of mechanical ventilation and ICU stay and may shorten the recovery phase (Thibault
and Pichard 2010). Longterm mortality and prolonged physical impairment are closely related to the ICU acquired paresis that may be prevented
or treated earlier during the ICU stay by precocious mobilisation and careful nutrition (Merlani 2008). Neuropsychological outcomes such as post
traumatic stress disorder impact heavily on patients’ QOL (Granja et al. 2005). Related associated factors such as prolonged sedation and
physical restraints seem to offer some targets to improvement, as do the utilisation of intensive care diaries (Jones et al. 2010).

Conclusion

There are numerous unrecognised or underestimated problems after ICU regarding physical and psychological recovery, as well as family,
social, employment and housing aspects. However, given the present state of knowledge, prevalence is given to focus on the two main axes for
improving life after ICU: Attempting to increase physical strength and support neuropsychological recovery. Further studies are clearly needed to
extend our knowledge about other aspects of patients’ long-term outcomes, so that strategies to affect and improve these issues can also be
incorporated into future recovery plans.
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