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The age of the Universe is estimated at 13.8 bn years
and our current belief is that the Earth is 4.5–4.6 bn
years old [1, 2]. Modern humans evolved about
200,000 years ago and therefore our history repre-
sents only a minor part of the old Earth and Universe.
According to the World Health Organization statistics
(WHO 2016), the average life expectancy at birth in
the world population for 2015 was 71.4 years, the
lowest being in Sierra Leone (50.1 years) and the
highest in Japan (83.7 years) [3]. It is worth empha-
sizing that the average life expectancy for those born
in 1965 was 53.3 years while 100 years ago, it was
only approximately 35 years. Furthermore, in the
millennia from B.C. up to the nineteenth century, the
life expectancy remained very stable with only minor
fluctuations. Therefore, in the last 150 years we are
facing rapid ageing of the population in both devel-
oped countries and in those undergoing transition.
The life expectancy in Europe, e. g. increased in the
past century by 35–50 years. Ageing of the population
is not only the success of the modern way of life,
well-being and progress of health sciences but at the
same time causes many medical, psychological, soci-
ological and financial problems [4, 5]. It is associated
with typical geriatric syndromes (e.g. sleep problems,
delirium, dementia, osteoporosis, heart failure, falls
and weight loss) that reduce the health-related quality
of life, activities of daily living and therefore increase
their dependence and need for various forms of sup-

Assoc. Prof. G. Voga, MD, PhD (�)
Dpt. of Intensive Internal Medicine, General Hospital Celje,
Oblakova 5, 3000 Celje, Slovenia
gorazd.voga@guest.arnes.si
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port [6–8]. The elderly frequently suffer from age-
related vulnerability due to reduced compensatory
and defence mechanisms that leads to frailty with
associated polymorbidity and polypharmacy, under-
nutrition, poor social status, loneliness and repetitive
hospital admissions [9–11]. Once hospitalized, the
main goal unfortunately remains rapid management
of acute medical conditions. Even though older pa-
tients have a prolonged hospital stay and are at higher
risk for hospital-acquired infections and death, dis-
charge from hospital is often premature and with little
concerns about the transition to domestic or nursing
long-term facilities.

There is abundant scientific and non-scientific ev-
idence that human societies and modern medicine
are simply not prepared and adapted to the aging
of the population. In clinical practice, the age itself
is a major hindrance to standards of care. If admit-
ted to the emergency facilities or intensive care unit
(ICU), old and very old patients often do not get ade-
quate diagnostic work-up and treatment as compared
with younger patients. In patients with acute my-
ocardial infarction, the elderly have longer prehospital
delay before treatment and they are less likely to re-
ceive the recommended medical and interventional
care [12, 13]. The proportion of older patients ad-
mitted to the ICU is increasing. Nevertheless, only
40% of patients older than 80 years with fulfilled cri-
teria for ICU admission were referred to the ICU and
only half of them were finally admitted [14]. Differ-
ences in treatment activities (e.g. mechanical ventila-
tion, renal replacement therapy and vasopressors) be-
tween younger and older patients were reported but
management intensity of older patient treatment im-
proved in last decade and is probably related with a
better outcome [15]. Crucial to that is the diagnostic
process and initial decision-taking with therapeutic
implications and evidence is emerging that the elderly
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are not withheld key management steps. Prospective,
observational study of triage decisions, performed in
11 ICUs in 7 European countries showed that elderly
patients have more ICU rejections and higher mortal-
ity than younger ones. On the other hand, differences
betweenmortality of accepted versus rejected patients
were greatest for older patients indicating that the
benefit of ICU admission appears to be greater for
the elderly [16, 17]. Despite the fact that age is an
important and independent predictor of mortality, it
cannot be used as the main admission criterion, as
the severity of an acute medical condition is much
more strongly associated with mortality [18].

Therefore, the emergency ward and ICU manage-
ment of the acute medical conditions should not de-
pend on age but needs to be tailored to the patient in
line of standards of care.

Problems that are even more important emerge
after patient is stabilized and the discharge process
is in sight. Most elderly patients require complex
and prolonged rehabilitation, which, in spite of med-
ical indications, is frequently not provided because
of economically oriented insurance funds and in-
adequate knowledge of the medical professionals,
who should be able to provide a holistic and indi-
vidualized management of elderly patients [19]. The
advantages of such multidisciplinary management
are shorter hospital stay, appropriate rehabilitation,
organized transition from hospital to home, reduced
readmissions and reduced costs. Ameta-analysis of 17
randomized trials evaluating geriatric rehabilitation
units found that inpatient multidisciplinary programs
were associated with improvement in all outcomes
at discharge, including better functional status, de-
creased nursing home admission and lower mortality
rate [20]. Another meta-analysis of 22 randomized
trials found that hospitalized patients receiving com-
prehensive geriatric evaluation in specialized geriatric
units were more likely to be alive and in their homes
at 6-month and 12-month follow-up [21].

After successful treatment of acute illness, elderly
people should therefore receive complex and prolonged
physical, social and psychological rehabilitation. Nev-
ertheless, wemust be able to recognize the point of futile
treatment and provide proper palliative care.

Preventive programs, such as promotion of healthy
lifestyles are very important and successful but they
must also include reduction of the negative social at-
titude and assure the psychosocial integration of the
elderly. Prevention and treatment of delirium, which
is the most frequent complication following hospital-
ization, is possible and of utmost importance [22]. As
cardiovascular and malignant diseases are the most
frequent causes of death in older patients, new, more
effective and less traumatizing treatments are bene-
ficial in geriatric patients. A typical example is the
transcatheter aortic valve implantation (TAVI) in el-

Fig. 1 In thecaseof acute illness, geriatric patients should re-
ceive standardacute treatment (or specially adaptedproce-
dures)mainly according to the severity of theacute conditions.
Patientswithgoodprognosis should enter prolonged rehabil-
itationprogramsandproper socialization.Patientswith futile
treatment andpoor prognosis should receiveproper palliative
care. Preventiveprogramsandeducationare essential partsof
themanagement

derly patients with severe aortic stenosis who are at
excess risk of complications with open-heart surgery.
Older patients receiving TAVI have favorable in-hospi-
tal recovery and similar mortality compared to stan-
dard management; therefore, TAVI is a more beneficial
and tolerable procedure in very old patients with sim-
ilar complication rates than in younger patients [23].

General preventive programs promoting healthy
lifestyle have been developed but must be implemented
in the majority of older people. Less traumatic proce-
dures, which are better tolerated, are preferred in the
management of specific medical conditions in geriatric
patients.

Geriatric patients require management by a mul-
tidisciplinary approach with active participation of
specially trained geriatric specialists [24]. Up to now,
healthcare has not been prepared to meet the burden
and challenges of increased numbers and complex
management in the elderly. The distribution of geri-
atric medicine is unequal, geriatric medicine is not
a mandatory part of undergraduate medical school
programs and the speciality of geriatric medicine
is still not recognized in many countries [25]. The
pharmacological therapy, in this context, is a specific
challenge due to several issues. The evidence for
many guideline-conform therapies is less solid for
the elderly than for younger patients [26]. In clini-
cal practice, guideline-based (poly) pharmacy due to
several chronic conditions gives a perfect foundation
for drug-drug interactions [27]. Even very simple sys-
tems can be helpful and generally, it holds true that
physicians with training in geriatrics are less likely to
prescribe potentially inappropriate medications [28,
29]. These issues need to be given first line priority by
the decision makers to allow adequate development
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of geriatric medicine at all levels of the healthcare
system.

Medical science should promote adequate education
of all professionals, who are involved in the treatment
of geriatric patients; societies should provide equal ac-
cess to healthcare in developed countries and countries
in transition.

Conflict of interest G. Voga and D. Kovacic declare that they
have no competing interests.

References

1. ReddNT.Howoldis theuniverse? 2013. http://www.space.
com/24054-how-old-is-the-universe.html. Last access:
27.09.2016.

2. BratermanPS.Howsciencefiguredout theageof theearth
2013. http://www.scientificamerican.com/article/how-
science-figured-out-the-age-of-the-earth/. Last access:
27.09.2016.

3. WHO. Life expectancy 2016. http://www.who.int/gho/
mortality_burden_disease/life_tables/situation_trends_
text/en/. Lastaccess: 27.09.2016.

4. Ribera Casado JM. The history of geriatricmedicine. The
present: problems and opportunities. Eur Geriatr Med.
2012;3:228–32.

5. ChristensenK,DoblhammerG,Vaupel JW.Ageingpopula-
tion: thechallengesahead. Lancet. 2009;374:1196–208.

6. Morley JE. Frailty and sarcopenia in elderly. Wien Klin
Wochenschr. 2016;doi:10.1007/s00508-016-1087-5.

7. Brilej D, Krušič D, Komadina R, Currie C. Audit of geriatric
hip fracturecare–aSloveniantraumacenteranalysis.Wien
KlinWochenschr. 2016;WKWO-D-16-336R1.

8. Omersa D, Lainscak M, Erzen I, Farkas J. Mortality and
readmissions in heart failure: an analysis of 36,824 elderly
patients fromSloveniannationalhospitalizationdatabase.
Wien Klin Wochenschr. 2016; doi:10.1007/s00508-016-
1098-2.

9. Fries JF.Measuringandmonitoringsuccess incompressing
morbidity. AnnInternMed. 2003;139:455–9.

10. FriedL,Walston J. Frailty and failure to thrive. In: Hazzard
W, Blass JP, Halter JB, Ouslander JG, Tinetti ME, editors.
Principles of geriatricmedicine and gerontology, 5th edn.
NewYork:McGrawHill;2003. pp.1487–502.

11. Bauer JM, Sieber CC. Sarcopenia and frailty: a clinician’s
controversialpointofview. ExpGerontol. 2008;43:674–8.

12. Nguyen HL, Saczynski JS, Gore JM, Goldberg RJ. Age and
sex differences in duration of prehospital delay in patients
withacutemyocardial infarction: a systematic review. Circ
CardiovascQualOutcomes. 2010;3:82–92.

13. SchoenenbergerAW,RadovanovicD,Stauffer JC, etal. Age-
related differences in the use of guideline-recommended
medical and interventional therapies for acute coronary
syndromes: acohortstudy. JAmGeriatrSoc. 2008;56:510–6.

14. Garrouste-OrgeasM, Boumendil A, PateronD, et al. Selec-
tion of intensive care unit admission criteria for patients
aged 80 years and over and compliance of emergency and
intensive careunitphysicianswith the selectedcriteria: an
observational, multicenter, prospective study. Crit Care
Med. 2009;37:2919–28.

15. LerolleN,TrinquartL,BornstainC,etal. Increasedintensity
of reatment and decreased mortality in elderly patients
in an intensive care unit over a decade. Crit Care Med.
2010;38:59–64.
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