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As the elderly population increases both in number and 
proportion, the number of geriatric patients admitted 

to ICU rises day by day.[1,2] US Census Bureau predicts that 
the number of the elderly who are aged 85 and above in 
the society will reach up to 19 million by 2050.[3] The current 
data show us that with the increase in the number and rate 
of the elderly, the prevalence of chronic diseases and the 
accompanying loss of function will also be in higher pro-
portions as well.[4]

There are some studies examining the factors affecting the 
mortality and the length of stay of older people in ICU. In 
the study conducted by Karaveli et al.[5] in 2015, the most 
common six chronic diseases were determined as hyper-

tension, coronary artery disease, hyperlipidemia, conges-
tive heart disease, diabetes mellitus and chronic obstruc-
tive pulmonary diseases. The length of stay has been 
shown to be prolonged in patients with cardiovascular 
diseases, multiple diseases, nervous system diseases and 
cerebrovascular diseases.[6] In the same study, it was found 
that the duration of hospitalization was extended as the 
laboratory parameters such as urea, creatinine and sodium 
levels were increased. In patients with critical condition, 
it is insufficient to determine long-term survival and the 
quality of life based on age alone.[4] However, advanced 
age, especially after 85 years, has been shown to be asso-
ciated with an increase in ICU mortality rates.[7] In another 
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study, it was observed that the mortality rates were higher 
in the sudden and unplanned hospitalizations than in the 
planned hospitalizations. In the same study, it was deter-
mined that "renal functions" were effective in survival for 
the long-term intensive care hospitalizations, and "the se-
verity of disease" for the short term.[8]

Polypharmacy (PFC) is a term that has not yet been agreed 
upon by definition, which is accepted as the use of more 
than one drug. Different definitions are found according to 
the number of drugs used in the available resources and 
the duration of drug use. Some sources define PFC as drug 
use of 4 and above, while others define drug use of 5 and 
above.[9–11] In some studies, 45% of hospitalized elderly 
patients were shown to be discharged with at least five or 
more drugs that were prescribed with.[12,13] Furthermore, 
the awareness of PFC should be planned in educational ac-
tivities with covering both patients and caregivers as well 
as healthcare workers, as the majority of the elderly (90%) 
are using at least one inappropriate drug, half of which is 
not fully cleared, and 5-10% of the drugs they take are writ-
ten for the same indication.[14,15]

Drug-drug interactions are more common in the presence 
of PFC and affect the clinical results to a certain extent, 
especially with patients charged in ICU.[16] As a result of a 
systematic review and meta-analysis, a relationship was 
found between death and PFC, but the causality relation-
ship could not be elucidated.[17] PFC was showed in the 
majority of elderly patients before admission to the ICU by 
the studies and it is known that PFC increases the risk of 
developing delirium and as a result that cause an increase 
in mortality and morbidity.[18,19] We can reduce the risk of 
delirium occurrence in critical patients by changing certain 
medications.[20] In a community-based cohort study, it was 
concluded that PFC is an indicator of mortality for the el-
derly who use 10 or more drugs.[21]

It has been noticed that there are not too many studies in 
medical bibliography, which investigating the effect of PFC 
on mortality and length of stay in geriatric patients who 
charged in ICU. In this study, we aimed at revealing the ef-
fect of PFC on mortality and length of stay in patients in the 
internal medicine intensive care unit.

Methods
The demographic and laboratory findings of patients aged 
65 and over who were charged in the ICU of our hospital 
between 1 September 2018 and 31 August 2019 were col-
lected by scanning through the Probel patient registration 
system and analyzed by SPSS. A total of 235 patients (131 
women and 104 men) with both PFC group (n=118) and 
non-polypharmacy (NPFC) group (n=117) were included in 

the study. Patients using drugs at least 4 or more were en-
rolled in the PFC group while patients those using less than 
4 drugs were enrolled in the NPFC group. Biochemical pa-
rameters, prognostic scores, CRP and the length of hospital 
stay were calculated with t-test and Mann-Whitney U test. 
For mortality rates between groups, Pearson's chi-square 
test was used. Ethical approval for this study was obtained.

Results
When biochemical parameters were compared between 
PFC and NPFC groups, a significant difference was found 
in RDW, vitamin B12, uric acid, Fe and ferritin parameters. 
While RDW was 16.4±3.5% in the PFC group, RDW was 
found to be 18.6±4.4% in the NPFC group, which was sta-
tistically significant (p<0.05). When the two groups were 
compared in terms of PFC, parameters with Vitamin B12, 
uric acid, Fe and ferritin parameters, a statistically signifi-
cant negative correlation was observed (p<0.05), (Table 
1). CRP values were found statistically significantly lower 
in the PFC group (103.7±51.2 mg/l) compared to the NPFC 
group (121.9±70.1 mg/l) (p<0.05). While there was no sig-
nificant difference in SOFA and APACHE II scores in both 
group comparisons, the length of hospital stay was found 
to be statistically significant and it was higher in the PFC 
group (9.4±8.0 days) compared to the NPFC group (6.7±6.9 
days) (p<0.05), (Table 2). There was a statistically significant 
difference in mortality parameter between PFC and NPFC 
groups as follows: Mortality rate in the PFC group with 
44.1% was significantly higher than the NPFC group with 
27.4% (p<0.05), (Table 3).

Discussion
It has been shown that the PFC during ICU stay is signifi-
cantly high in adult patients and even the number of drugs 
used in older people is on average of 12 different types in 
a study.[22] It has been determined that up to 30% of pa-
tient admissions are due to drug-related side effects or 
drug-induced events.[23] Multiple chronic diseases such as 
hypertension, chronic obstructive pulmonary disease, thy-
roid diseases, arthritis, heart disease, cancer and diabetes 
mellitus etc. cause multiple drug use in the geriatric age 
group. Elderly people are more sensitive to adverse events 
and side effects of drugs which are common due to reasons 
during aging process such as physiological or pathological 
changes, different pharmacodynamic and pharmacokinet-
ic features or comorbidities associated with old age.[24] Pre-
scribing cascade is used to express the condition of writ-
ing new drugs that occur as a result of misinterpretation of 
symptoms and findings due to the side effects or adverse 
events of a drug given to the patient, and it manifests itself 
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in different occasions and level of severity with many dif-
ferent stages.[25] The atypical course of geriatric syndromes 
with multiple comorbidity, especially in the elderly, causes 
multiple drug use and may result in the development of 
prescribing cascade.

In a community-based cohort study involving 601 elderly 
participants in Finland, which the total mortality rates in 
the PFC group were analyzed in 3 groups in 2 different time 
periods, it has been found that the mortality rates were 
55% and 61% of those who use 10 or more drugs, 33% and 
40% of those who use drugs between the numbers of 6 
and 10, and finally 27% and 23% in the NPFC group.[21] The 
mortality rates was saved in papers with the follow-up of 
the participants by calculating the death records in Finland 
and it is thought-provoking that there is a statistically sig-
nificant positive relationship between mortality and PFC 

rates (p<0.001). In our study with elderly people in ICU, 
the mortality rate was 44.1% in the PFC (4 or more drug 
users) group and 27.4% in the NPFC (less than 4 drugs) 
group, which can be said to be compatible with each oth-
er (p<0.05). Furthermore, the mortality rates were almost 
similar to our study other than patients used 10 and more 
drugs in which was found to be a higher rates of mortality 
compared to rest of the groups in Finnish study as well as 
our PFC group in study. But the Finnish study does not give 
physicians any information about the association between 
PFC and the length of stay among elderly people charged 
in ICU.

Moitra et al.[26] demonstrated in a retrospective study with 
34.696 subjects that the mean length of stay of ICU in ge-
riatric patients was 3.4 days (±4.5 d) and they found that 

Table 1. Compare of biochemistry parameters between groups

Parameters No (n=117) Yes (n=118) p

WBC 10.9±6.6 10.3±6.2 NS
HCT 31.4±6.2 31.3±5.7 NS
HGB 10.1±1.0 10.2±1.1 NS
NEU 8.4±5.1 8.5±5.6 NS
LYM 1.8±3.1 1.5±2.2 NS
PDW 15.6±13.9 14.3±3.0 NS
RDW 16.4±3.5 18.6±4.4 p<0.05
PLT 191.4±142.1 203.3±130.6 NS
MPV 13.4±25.8 12.6±14.6 NS
HbA1c 7.1±6.0 6.5±1.5 NS
Urea 101.5±65.2 99.7±75.5 NS
Creatinine 7.7±33.5 7.4±41.8 NS
AST 75.9±210.6 51.8±100.0 NS
ALT 46.5±93.5 37.5±79.2 NS
Sedimentation 61.3±26.1 58.7±28.5 NS
Albumin 2.6±0.6 3.0±3.0 NS
Total Bilurubin 2.4±4.4 1.8±3.5 NS
Parathyroid hormone 117.2±123.7 134.2±140.6 NS
Cortisol 33.5±21.5 30.1±15.4 NS
Ca  8.4±1.0 8.2±0.9 NS
P  4.1±3.2 3.5±1.4 NS
Vitamin D 18.5±13.2 17.2±13.5 NS
Vitamin B12 625.3±461.2 459.6±362.7 p<0.05
Uric asid 7.9±4.9 6.5±3.3 p<0.05
Fe  63.6±66.9 46.4±42.4 p<0.05
Ferritin 546.0±553.8 472.4±1049.4 p<0.05

WBC: White blood cell; HCT: Hematocrit; HGB: Hemoglobin; NEU: Neutrophils; 
LYM: Lymphocytes; PDW: Platelet distribution width; RDW: Red cell distribu-
tion; PLT: Platelet; MPV: Mean platelet volume; AST: Aspartate aminotrans-
ferase; ALT: Alanine aminotransferase; Ca: Calcium P: Phosphorus NS: Not 
significant, p<0.05 was considered significant. t-test and Mann-Whitney U 
test were used.

Table 2. Compare of inflamation and systems of score parameters 
between groups

Parameters No (n=117) Yes (n=118) p

CRP 121.9±70.1 103.7±51.2 p<0.05
SOFA score 10.6±2.5 10.0±2.8 NS
APACHE II score 22.7±4.3 22.1±4.3 NS
Time of stay 6.7±6.9 9.4±8.0 p<0.05

CRP: C-reactive protein; SOFA: Sequential organ failure assessment; APACHE: 
Acute physiology and chronic health evaluation; NS: Not significant, p<0.05 
was considered significant. t-test and Mann-Whitney U test were used. Pa-
tients using immunosuppressive drugs were excluded from the study.

Table 3. Mortality rates in patients with polypharmacy

    Mortalite

   Ex Live Total

Polypharmasic
 Yes
  Count 52 66 118
  Expected count 42.2 75.8 118.0
  % within polypharmasic 44.1% 55.9% 100.0%
  % within mortality 61.9% 43.7% 50.2%
 No
  Count 32 85 117
  Expected count 41.8 75.2 117.0
  % within polypharmasic 27.4% 72.6% 100.0%
  % within mortality 38.1% 56.3% 49.8%
Total
  Count 84 151 235
  Expected count 84.0 151.0 235.0
  % within polypharmasic 35.7% 64.3% 100.0%
  % within mortality 100.0% 100.0% 100.0%

Pearson's chi-square test was used. p<0.05 was considered significant. 
(χ2=7.149, p=0.008).
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long-term mortality rates increased with the length of stay 
of ICU, but there was not any information which compares 
PFC with the length of stay and mortality rates. In a study 
with 1335 elderly people in internal medicine wards, No-
bili et al.[27] found that PFC was not related to the length 
of hospital stay or in-hospital mortality, but adverse events 
were strongly related to the risk of prolonging hospital 
stay or in-hospital mortality and with every one of the 
adverse event the length of stay prolonged by 3.57 days 
(p<0.0001). But this study involved just patients charged in 
wards, not in ICU. We revealed that the lenght of stay was 
was found to be statistically significantly higher in the PFC 
group (9.4±8.0 days) compared to the NPFC group (6.7±6.9 
days) in our study which was done in ICU (p<0.05). In a re-
view study, the education of healthcare providers, particu-
larly by clinical pharmacists, is a vital part of a strategy to 
prevent medication errors can lead a great reductions in 
the mortality rate, drug costs, and length of stay.[28] So for 
those reasons that we mentioned above, there should be 
awareness studies of PFC and its effects on human health 
for both healtcare providers and patients, since it would 
decrease the PFC rates to some extent among patients.

Conclusion
With this study, we revealed that the mortality rates and 
the prolonged length of stay increased in geriatric patients 
with PFC that charged in ICU. We agree with the opinion 
that the PFC can be used as a predictive indicator of the 
mortality and length of stay.

Disclosures

Ethics Committee Approval: The study was approved by SBU 
Bozyaka Research and Training Hospital (date: 11.03.2020, num-
ber: 01).

Peer-review: Externally peer-reviewed.

Conflict of Interest: The authors have no conflicts of interest to 
report.

Authorship Contributions: Concept – I.D., T.B.; Design – I.D., T.B.; 
Supervision – I.D., T.B.; Materials – I.D., T.B.; Analysis and/or inter-
pretation – I.D., T.B.; Literature search – I.D., T.B.; Writing – I.D., T.B.; 
Critical review – I.D., T.B.

Financial Disclosure: The authors declared that this study re-
ceived no financial support.

References
1. Nguyen YL, Angus DC, Boumendil A, Guidet B, The challenge 

of admitting the very elderly to intensive care. Ann Intensive 
Care 2011;1:29.

2. Fowler RA, Adhikari NK, Bhagwanjee S Clinical review: critical 
care in the global context—disparities in burden of illness, ac-
cess, and economics. Crit Care 2008;12:225.

3. US Census Bureau. Population Projections of the United States 
by Age, Sex, Race, Hispanic Origin and Nativity: 1999–2100. 
Available Internet access (16.032020): https://www.census.
gov/library/working-papers/2002/demo/POP-twps0067.html

4. Chelluri L, Pinsky MR, Donahoe MP, Grenvik A, Long-term out-
come of critically ill elderly patients requiring intensive care. 
JAMA 1993;269:3119–3123.

5. Karaveli A, Cerit G.N, Özyurt E, Evaluation Of Admission Causes 
And Mortality Rates Of 65 Years Of Age And Older Patients 
Admitted From The Emergency Department To The Intensive 
Care Unit Turkish Journal of Geriatrics 2018;21:515–521.

6. Toptas M, Samanci N.S, Akkoc E, Yucetas E, Cebeci E, Sen O, et 
al. Factors Affecting the Length of Stay in the Intensive Care 
Unit: Our Clinical Experience, Hindawi BioMed Research Inter-
national Volume 2018, Article ID 9438046.

7. Wood KA, Ely EW. What does it mean to be critically ill and 
elderly? Curr Opin Crit Care 2003;9:316–320. 

8. De Rooij SE, Govers A, Korevaar JC, Abu-Hanna A, Levi M, de 
Jonge E, Short-term and long-term mortality in very elderly 
patients admitted to an intensive care unit. Intensive Care 
Med 2006;32:1039–1044.

9. Veehof L, Stewart R, Haaijer-Ruskamp F, Jong BM. The devel-
opment of polypharmacy. A longitudinal study. Fam Pract 
2000;17:261–7.

10. United Kingdom Department of Health. Medicines and older 
people: implementing medicines-related aspects of the The 
National Service of Framework (NSF) for older people. 2001. 
Available Internet access (16.032020): https://assets.publish-
ing.service.gov.uk/government/uploads/system/uploads/
attachment_data/file/198033/National_Service_Framework_
for_Older_People.pdf

11. Fillit HM, Futterman R, Orland BI, Chim T, Susnow L, Picariello 
GP, et al. Polypharmacy management in Medicare managed 
care: changes in prescribing by primary care physicians re-
sulting from a program promoting medication reviews. Am J 
Manag Care 1999;5:587–94.

12. Hajjar ER, Hanlon JT, Sloane RJ, Lindblad CI, Pieper CF, Ruby 
CM, et al. Unnecessary drug use in frail older people at hospi-
tal discharge. J Am Geriatr Soc 2005;53:1518–23.

13. Gamble J-M, Hall JJ, Marrie TJ, Sadowski CA, Majumdar SR, 
Eurich DT. Medication transitions and polypharmacy in older 
adults following acute care. Ther Clin Risk Manag 2014;10:189–
96.

14. Hanlon JT, Artz MB, Pieper CF, Lindblad CI, Sloane RJ, Ruby CM, 
et al. Inappropriate medication use among frail elderly inpa-
tients. Ann Pharmacother 2004;38:9–14.

15. Schmader K, Hanlon J, Weinberger M, Landsman PB, Samsa GP, 
Lewis I, et al. Appropriateness of medication prescribing in am-
bulatory elderly patients. J Am Geriatr Soc 1994;42:1241–7.

16. Ray S, Bhattacharyya M, Pramanik J, Todi S. Drug-drug interac-
tions in the ICU. Crit Care. 2009;13(Suppl 1):P495.



319EJMI

17. Leelakanok N, Holcombe AL, Lund BC, Gu X, Schweizer ML. 
Association between polypharmacy and death: A system-
atic review and meta-analysis. J Am Pharm Assoc (2003). 
2017;57:729–738.e10.

18. Zaal IJ, Devlin JW, Peelen LM, Slooter AJ. A systematic review of 
risk factors for delirium in the ICU. Crit Care Med 2015;43:40–7.

19. Pauley E, Lishmanov A, Schumann S, Gala GJ, van Diepen S, 
Katz JN. Delirium is a robust predictor of morbidity and mor-
tality among critically ill patients treated in the cardiac inten-
sive care unit. Am Heart J 2015;170:79–86,86.e1.

20. Braune S, Gurlit S. Prevention of delirium in the intensive care 
unit. Dtsch Med Wochenschr 2019;144:1611–1618.

21. Jyrkkä J, Enlund H, Korhonen MJ, Sulkava R, Hartikainen S. 
Polypharmacy status as an indicator of mortality in an elderly 
population. Drugs Aging 2009;26:1039–48.

22. Bell CM, Brener SS, Gunraj N, Huo C, Bierman AS, Scales DC, et 
al. Association of ICU or hospital admission with unintention-
al discontinuation of medications for chronic diseases. JAMA 
2011;306:840–7.

23. Budnitz DS, Pollock DA, Weidenbach KN, Mendelsohn AB, 

Schroeder TJ, Annest JL. National surveillance of emergency 
department visits for outpatient adverse drug events. JAMA 
2006;296:1858–66. 

24. Mortazavi SS, Shati M, Keshtkar A, Malakouti SK, Bazargan M, 
Assari S. Defining polypharmacy in the elderly: a systematic 
review protocol. BMJ Open 2016;6:e010989. 

25. Rochon PA, Gurwitz JH. The prescribing cascade revisited. 
Lancet 2017;389:1778–80.

26. Moitra VK, Guerra C, Linde-Zwirble WT, Wunsch H. Relation-
ship Between ICU Length of Stay and Long-Term Mortality for 
Elderly ICU Survivors. Crit Care Med 2016;44:655–62. 

27. Nobili, A Licata G, Salerno F, Pasina L, Tettamanti M, Mannucci 
P. M, Polypharmacy, length of hospital stay, and in-hospital 
mortality among elderly patients in internal medicine wards. 
The REPOSI study. European Journal of Clinical Pharmacology 
2011;67:507–19. 

28. Dalton K, Byrne S, Role of the pharmacist in reducing health-
care costs: current insights. Integr Pharm Res Pract 2017 Jan 
25;6:37–46.


