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Introduction: This study aimed to evaluate the relationship between 
biomarkers, clinical prognostic indexes, and mortality in patients without 
malignancy.  

Materials and Method: This retrospective study included patients who were 
followed up in palliative care units between January 2020 and January 2024. 
Data were collected from patients’ digital database records. Demographic 
characteristics, clinical features, comorbidities, main reasons, and length 
of hospital stay were recorded. Laboratory parameters were measured at 
admission. Patient outcomes were also documented.

Result: The study included 416 patients. The mortality rate was 28.36% 
(n=118). When survivors and nonsurvivors were compared, variables including 
albumin, protein, white blood cells, neutrophils, C-reactive protein, procalcitonin, 
CRP/albumin, CRP/protein, neutrophil/lymphocyte, and platelet/lymphocyte 
ratios significantly affected mortality. Logistic regression analysis revealed that 
only the albumin level was statistically significant (0.010). It was found significant 
that the albumin value was below 2.76 g/dL (odds ratio 3.688; the area under 
the curve (AUC)=0.670, and P<.000). The sensitivity and specificity of an albumin 
cutoff value of 2.05 g/dL were 85% and 97%, respectively.

Conclusion: Our study highlights the pivotal role of hypoalbuminaemia 
as the most significant predictor of mortality in patients on the palliative care 
unit (PCU) without malignancy. To optimise patient care in palliative settings 
and better tailor therapeutic interventions, we must recognise the vital role of 
hypoalbuminaemia as a critical risk factor.
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INTRODUCTION
Palliative care (PC) is a multidisciplinary approach 
that improves the quality of life of patients with life-
threatening diseases and their families. The need 
for palliative care units (PCU) is rapidly increasing 
worldwide owing to the ageing population and 
rising prevalence of cancer and comorbidities (1,2). 
Despite this need, PC applications have still not 
been developed at the desired level in many parts 
of the world, such as our country.

The standard protocol is unclear in our country, 
although PC protocols have been established in 
many countries worldwide, such as the United 
States, Canada and Germany (3). One of the 
most important reasons is that PC is not a specific 
medical speciality in Turkey. Physicians from various 
medical specialities, such as Anaesthesiology and 
Reanimation, Family Medicine, Neurology, and 
Internal Medicine, provide services. Palliative care 
and its features are not well-known to society or 
general health professionals (1,4).

This study aimed to conduct a descriptive 
analysis by evaluating patients admitted to the 
PCU. This study also aimed to determine factors 
affecting mortality. Our research effectively uses a 
limited number of PCU beds. We assume this will 
help us create a PCU management protocol for our 
hospital.

MATERIALS AND METHOD
After obtaining approval from the local ethics 
committee (2024/1684), this single-centre 
retrospective study was conducted at Karabuk 
University Hospital in Karabuk, Turkey. This study 
was conducted in accordance with the principles of 
the Declaration of Helsinki.

All patients admitted to the PCU between 1 
January 2020 and 1 January 2024 were evaluated. 
Data were obtained by scanning patients’ hospital 
digital database records. Patients who were 
hospitalised with a diagnosis of COVID-19, stayed 

≤ 24 hours, were under the age of 17, and had 
insufficient file information were excluded. Only 
the first admission was considered for patients with 
recurrent PCU. Patients diagnosed with malignancy 
were excluded based on the study design. 

The PCU is a 14-bed unit staffed by a family 
medicine anaesthesiologist on a 24-hour-per-day, 
7-days-a-week basis. The following data were 
recorded: age, sex, place of admission, including 
from home, intensive care unit (ICU), emergency 
department (ED), and other services; feeding 
style; respiratory pattern, including spontaneous 
breathing, tracheostomy, home invasive mechanical 
ventilation; decubitus status, and comorbidities. 
Patient comorbidities were retrospectively analysed 
by scanning their ICD-10 (International Statistical 
Classification of Diseases) codes. They were 
categorised as cardiovascular disease, including 
hypertension, heart failure, and arrhythmia; 
neurological disease, including cerebrovascular 
disease, epilepsy, Alzheimer disease, and Parkinson 
disease; respiratory disease, including asthma 
and chronic obstructive pulmonary disease; 
metabolic disease, including diabetes mellitus, 
hypo/hyperthyroidism, renal failure, and cirrhosis; 
psychiatric disease, including depression, bipolar 
disorder, schizophrenia, and other diseases such 
as peptic ulcer, gastroesophageal reflux disease, 
Schögren scleroderma, Behçet disease, benign 
prostatic hyperplasia, and osteoporosis. 

Charlson Comorbidity Index (CCI) was used as 
a clinical prognostic index. Charlson Comorbidity 
Index (CCI) is used as an index of survival and 
prognosis, like other prognostic scoring such as 
the APACHE II, Palliative Prognostic Index or the 
Karnofsky Performance Scale (5,6). We preferred to 
use CCI. This index was calculated using the MDcalc 
website (https://www.mdcalc.com/calc/3917/
charlson-comorbidity-index-cci) with comorbidities.

The feeding style was classified as parenteral, 
nasogastric tube (NG), percutaneous endoscopic 
gastrostomy (PEG), or oral and percutaneous 
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endoscopic jejunostomy (PEJ). The main reasons 
for PCU admission (palliation, nutritional difficulty, 
decubitus, and pain) and the length of hospital 
stay were recorded. The laboratory values of each 
patient were recorded, including haemogram — 
haemoglobin, platelet count, neutrophils, and 
lymphocytes; biochemistry — liver and kidney 
function tests, electrolytes, albumin, and protein 
values; infection markers — C-reactive protein 
(CRP) and procalcitonin). CRP/albumin ratio (CAR), 
CRP/protein ratio (CPR), neutrophil/lymphocyte 
ratio (NLR), and platelet/lymphocyte ratio (PLR) 
were calculated. Additionally, the discharge status 
of the patients was evaluated, and the mortality rate 
was calculated.  

Data analysis

In this study, variables that were the primary reasons 
for hospital admission and comorbidities were 
proportionally assigned according to the number 
of admissions. Descriptive statistics of the variables 
used in the data set, number of observations (N), 
and mean ± SD are given. To determine mortality 
rates, data obtained for those who lived and died 
were compared. Before comparison, normality 
tests were performed using the Kruskal–Wallis 
and Shapiro-Wilk methods. For comparison, the 
t-test was used for parametric data, whereas 
the Mann–Whitney U test was used for non-
parametric data. The significance level was set at 
P<.05. Logistic regression analysis was performed 
to determine the variables affecting mortality. 
Therefore, we attempted to explain the variables 
that caused these deaths. The Wald test was 
applied for model selection in logistic regression. 
In addition, the Receiver Operating Characteristic 
(ROC) curve method was applied to distinguish 
between deceased and living individuals based on 
the determining factors. The SPSS 22 V statistical 
programme was used for all analyses.

RESULTS
During the study period, 934 patients were 
admitted to a PCU. Data from 269 patients were 
excluded due to recurrent PCU admissions other 
than the first admission. A total of 249 patients were 
excluded for the following reasons: 128 patients 
were diagnosed with COVİD, 90 patients were 
diagnosed with malignancy, 17 patients had missing 
data, and 8 patients stayed ≤24 hours. Six patients 
still hospitalised were excluded from the study.

A total of 416 patients were included in this 
study. The mean age of the patients was 74.65± 
13.58 years, and 228 were men (54.81%). Most 
patients were admitted to the ICU and ED. The 
clinical and demographic characteristics of patients 
are presented in Table 1. The mean length of stay 
was 15.84 ± 13.37 days. The mortality rate was 
28.36% (n = 118).

The most common comorbidities were 
cardiovascular and neurological disease; 293 
patients had three or more comorbidities (Table 1).

Education of patients’ relatives (for patients 
admitted from the ICU for nutrition or home 
mechanical ventilator training), malnutrition, 
decubitus, and pain were the main reasons for 
admission to the PCU.The most common reason 
for admission was palliation with 43.27%. Other 
reasons were malnutrition in 25.24%, decubitus in 
19.23%, pain in 6.25% and other in 6.01%.

Among them, 118 died, with a mortality rate 
of 28.36%. There were significant differences 
in albumin, protein, WBC, neutrophil, CRP, 
procalcitonin, CAR, CPR, NLR, and PLR between 
survivors and nonsurvivors. The data obtained from 
the t test of mortality analysis conducted according 
to the characteristics examined in this study are 
shown in Table 2.

Logistic regression analysis was applied to all 
the significant parameters, and the results are 
presented in Table 3. The table shows that only the 
albumin level was statistically significant among the 
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Table 1. The demographic and clinical features of the patients

Age

n Mean  ± SD
Total 416 74.65 ± 13.58

Women 188 77.16 ± 12.95

Men 228 72.57 ± 13.75

Sex
n %

Women 188 54.81%

Men 228 45.19%

Place of acceptance

ICU 159 38.22%

ED 109 26.20%

Service 75 18.03%

Home 73 17.55%

Tracheostomy
Yes 88 21.15%

No 328 78.85%

Home mechanical ventilator
Yes 79 18.99%

No 337 81.01%

Feeding style

Parenteral 81 19.47%

NG 132 31.73%

PEG 124 29.81%

Oral 78 18.75%

PEJ 1 0.24%

Decubitus
Yes 285 68.51%

No 131 31.49%

Mean  ± SD
LOS 15.84 ± 13.37

CCI 7.45 ± 2.60

Comorbidity

n
Neurological disease 366

Cardiovascular disease 438

Pulmonary disease 68

Metabolic disease 217

Psychiatric disease 36

Postoperative 9

Others 107

Number of Comorbidity

1 and less 43

2 80

3 110

4 102

5 and more 81

ICU: Intensive Care Unit, ED: Emergency Department, NG: Nasogastric Tube, PEG: Percutaneous Endoscopic Gastrostomy, PEJ: Percutaneous 
Endoscopic Jejunostomy, LOS: Length of Stay, CCI: Charlson Comorbidity Index.
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Table 2. A comparison of survivors and nonsurvivors 

Mortality analysis
P values

Survivors (n=298) Nonsurvivors (n=118)

Age, years 74.45 ± 14.25 75.12 ± 11.74 .624

LOS, day 15.04 ± 11.39 17.92 ± 17.30 .097

Sodium, mEq/L 138.34 ± 5.17 138.21 ± 6.52 .838

Albumin, mg/dL 3.12 ± 0.62 2.76 ± 0.52 .000*

Protein, mg/dL 5.85 ± 0.97 5.44 ± 1.05 .000*

WBC, 10’9/L 8.96 ± 4.27 10.57 ± 6.12 .010*

Haemoglobin, g/dL 10.34 ± 2.11 9.91 ± 1.95 .051

Platelet, 10’9/L 283.69 ± 127.77 258.99 ± 144.76 .107

Neutrophil count, 10’9/L 8.69 ± 12.32 13.53 ± 18.56 .010*

Lymphocyte count, 10’9/L 1.77 ± 2.53 2.08 ± 4.59 .502

CRP, mg/L 75.74 ± 73.61 114.26 ± 72.09 .000*

Procalcitonin, ng/mL 0.69 ± 1.55 1.57 ± 4.23 .030*

CAR 26.84 ± 27.99 42.32 ± 25.80 .000*

CPR 13.79 ± 14.06 21.42 ± 13.27 .000*

NLR 6.42 ± 5.87 10.94 ± 10.70 .000*

PLR 245.04 ± 176.17 301.66 ± 281.02 .043*

* Statistically significant; WBC: white blood cell; CRP: C-reactive protein; CAR: C-reactive protein/albumin ratio; CPR: C-reactive protein/protein 
ratio; NLR: neutrophil/lymphocyte ratio; PLR: platelet/lymphocyte ratio.

Table 3. Logistic regression mortality analysis of all parameters

Parameters B SE Wald Sig. Odds Ratio

Albumin 1.305 0.667 3.828 0.010 3.688

Protein -0.388 0.412 0.888 0.346 0.678

WBC -0.043 0.050 0.732 0.392 0.958

Neutrophil 0.002 0.025 0.005 0.945 1.002

CRP -0.018 0.017 1.188 0.276 0.982

Procalcitonin -0.041 0.103 0.155 0.694 0.960

CAR 0.102 0.412 2.662 0.105 0.981

CPR 0.089 0.090 0.982 0.322 1.093

NLR -0.012 0.029 0.163 0.686 0.988

PLR 0.156 0.389 1.093 0.518 0.771

WBC: white blood cell; CRP: C-reactive protein; CAR: C-reactive protein/albumin ratio; CPR: C-reactive protein/protein ratio; NLR: neutrophil/
lymphocyte ratio; PLR: platelet/lymphocyte ratio.
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Figure 1.  Receiver Operating Characteristic 
(ROC) curve for mean albumin value

Table 4. Cut off between survivor and nonsurvivor groups and albumin values based on ROC analysis.

Area Under the curve
Test Result Variable(s):   Albumin

Area Std. Error Asymptotic Sig.
Asymptotic 95% Confidence Interval

Cuttoff Value
Lower Bound Upper Bound

Albumin .670 .028 .000 .614 .726 2.05

Positive Likelihood Ratio 2.81 1.56-4.12

Negative Likelihood Ratio 0.01 0.00-0.015

Sensitivity 0.85 0.77-0.93

Specificity 0.97 0.91-0.99

mortality variables (P=.010). The other variables 

were not significant. Accordingly, albumin levels 

were the main variable that explained mortality.

The receiver operating characteristic (ROC) 

curve method was applied to distinguish between 

survivors and nonsurvivors based on albumin 

level, which was significant after logistic regression 
analysis. The results are shown in Figure 1, and the 
other test results for albumin are shown in Table 4. 
According to the ROC analysis, the cutoff value for 
mean albumin was 2.05 mg/dL. The sensitivity and 
specificity of the albumin cutoff value of 2.05 mg/dL 
were 85% and 77%, respectively.
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DISCUSSION
In this study, we concurrently evaluated laboratory 
values and clinical prognostic indexes that affect 
mortality rates in PCU patients without malignancy. 
The mortality rate in this study was 28.36%. We 
found that only hypoalbuminaemia was strongly 
associated with mortality.

The majority of patients were men, and 
their mean age was 74.65 ± 13.58 years. Most 
patients were admitted to the ICU and ED; the 
majority were administered NG and PEG, and 88 
patients underwent a tracheostomy. Our patients’ 
demographic and clinical features were consistent 
with those reported in the literature (2, 7-10).

Factors affecting mortality rates in PCUs have 
been reported in various studies. Several laboratory 
values and ratios, such as protein, sodium, WBC, 
CRP, procalcitonin, CAR, CPR, and NLR, have been 
widely studied as prognostic markers in patients on 
the PCU (1, 7, 9-11).  

C reactive protein (CRP) is a classical acute 
phase protein that increases rapidly. There are many 
factors (infection, rheumatological disease, cancer, 
etc.) that affect the CRP value. It is a laboratory 
parameter whose relationship with mortality and 
prognosis has been studied in the literature (1,12, 
13). It has been shown in studies that high serum 
CRP concentrations are associated with organ failure 
and mortality. (14, 15) Karaşahin et al. stated in their 
study that evaluating CRP in the first 24 hours of 
hospitalization would be important in determining 
prognosis (16).

The CRP/albumin ratio, a combination of 
systemic inflammation and nutritional status mark-
ers, has been studied as an independent prognos-
tic marker in critically ill patients (17-18). Oh et al. 
reported that a one-unit increase in CAR resulted 
in an 11% increase in the risk of 30-day mortality in 
critically ill ICU patients (19). Ranzani et al. conduct-
ed a study in an intensive care unit and found that 
CRP level and CAR were independent risk factors 

for mortality (12). In their study, Sargın et al. ana-
lysed laboratory values (such as neutrophils, PLT, 
CRP, CAR, and NLR) that affect patient mortality (1). 
None of these factors was significant.

Neutrophil-lymphocyte ratio (NLR) is a marker 
that shows systemic inflammation in clinical practice 
and can be easily measured and repeated with a 
blood count device. Increased NLR has been shown 
to be an independent prognostic risk factor in many 
types of cancer and its association with mortality rate 
(17, 20). However, studies conducted on patients 
followed in the palliative service are limited.

However, the results of these studies remain 
controversial. There are significant differences 
between survivors and nonsurvivors regarding 
protein, WBC, neutrophil, CRP, procalcitonin, CAR, 
CPR, and NLR. However, when logistic regression 
analysis was applied, we found that only the effect 
of hypoalbuminaemia on mortality rates was 
significant.

Hypoalbuminaemia is associated with short-term 
mortality, hospital stay, and other complications (21, 
22). In a study conducted by Akirov et al., mortality 
was 12% in patients with mild hypoalbuminaemia 
and 34% in those with significant hypoalbuminemia 
(23). Sargın et al. reported in their study that 
hypoalbuminaemia is a risk factor for mortality (1). 
However, they did not use a clinical index in their 
study and presented this as a limitation. Taşar et al. 
stated that hypoalbuminaemia is an independent 
risk factor for mortality (24). Aung et al. found 
that albumin values < 3.1 mg/dL were the most 
important determinant of mortality (25). We studied 
mortality markers in a specific group of patients 
without malignancy. In our study, albumin values 
< 2.76 mg/dL were significant in mortality, and the 
sensitivity and specificity values were 85% and 97%, 
respectively.

Current studies have focused on determining 
the factors affecting mortality, especially in 
critically ill patients who are followed up in the ICU 
and PCU (1, 2, 11, 13, 22, 26-28). Apart from the 
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laboratory values of the patients, comorbidities 
also affect mortality. The scoring systems used 
in the ICU and PCU were based on organ failure 
and comorbidities such as APACHE II, SOFA, PPI 
and CCI.  The Charlson Comorbidity Index (CCI) 
is a widely used comorbidity index for critically ill 
patients (29, 30). Vural et al. They determined high 
CCI, high APACHE II score and low albumin values   
as indicators of mortality. However, they studied a 
heterogeneous patient group (31). We used this to 
evaluate effects on mortality but it did not affect 
on mortality.

Palliative care requires a multidisciplinary 
approach. It is still essential as a health policy 
to develop PCU services both in our country and 
globally. 

Our study was conducted in a specific patient 
group and included a relatively large number of 
patients. Additionally, the effects of laboratory 
parameters and clinical features on the mortality 
rate of the patients were investigated. We believe 
these are the strengths of the present study.

This study had several limitations. The most 
important limitations of our study are its retrospective 
and single-centre nature, and the fact that the 
study was conducted in a patient group with a high 
average age and high comorbidities. We did not use 
other widely used and accepted prognostic scales 
for PCU patients, such as the Palliative Prognostic 
Index or the Karnofsky Performance Scale. 

We believe more prospective studies should be 
conducted by grouping patients according to age 
and main disease. In particular, we plan to evaluate 
patients diagnosed with malignancy.

CONCLUSION
Our study highlights the pivotal role of 
hypoalbuminaemia as the most significant 
predictor of mortality in PCU patients without 
malignancy. By recognising and addressing 
this critical risk factor, healthcare providers 

can better tailor therapeutic interventions and 
optimise patient care in palliative settings. Further 
research is warranted to elucidate the underlying 
mechanisms linking hypoalbuminemia to adverse 
outcomes, and to explore targeted therapeutic 
strategies aimed at mitigating its detrimental 
effects on patient survival.

Acknowledgements: We, the authors, wish to 
acknowledge and appreciate Dr. Ufuk Karadavut, 
Dr. Didem Adahan and Dr. M. Murat Şahin and the 
entire family medicine and anaesthesiology team 
of PCU, who provided us with the necessary data 
and all the support for the successful completion 
of this article. No other journal has reviewed this 
manuscript.

Financial disclosure: Authors declare they have 
no financial support.

Conflict of interest: Authors declare no conflicts 
of interest.

Authors‘ contributions: The first author is 
the lead and the corresponding author. All the 
other authors are listed in alphabetical order. 
Conceptualisation: AY MA and BT; Methodology: 
AY MA BT and AA; Validation: MA EM AA; 
Investigation: EM AA MD and AU; Writing – original 
draft: MA AY; Visualisation: BT; Writing – review and 
editing: AY MA and BT.

REFERENCES
1. Sargin M, Demirel H. Relationship Between Mortality 

and The Laboratory Values at Admission to Palliative 
Care Unit in Geriatric Patients with No Diagnosis of 
Malignancy. Turkish Journal of Geriatrics 2019;22 (4): 
434-442. (DOI:10.31086/Tjgeri.2020.122) 

2. Çadirci D, Ayazoz Y, Koçakoğlu Ş. Evaluation of Pa-
tients Followed in A Palliative Care Unit in Turkey. 
Turkish Journal of Geriatrics 2021;24 (2): 227-234. 
(DOI:10.31086/Tjgeri.2021.219) 

3. Aslan Y. Overview of Palliative Care Models in Turkey 
and the World. Anatolian Current Medical Journal 
2020;2 (1): 19-27. (DOI:10.38053/Agtd.632674) (in 
Turkish)



2024; 27(2):168−177

176

4. Kabalak A, Öztürk H, Erdem AT, Akın S. M.H. Com-
prehensive Palliative Care Center Application at 
Ulus State Hospital. Journal of Contemporary Medi-
cine 2012;2(2):122-126. (in Turkish)

5. Özkaya Sağlam B, Küçükgüçlü Ö, Ozcan M, Öz-
top İ. The Relationship Between Frailty and Sarco-
penia in Older Adults with Cancer. Turkish Journal 
of Geriatrics 2021;24 (4): 478-489.  (DOI:10.31086/
tjgeri.2021.245)

6. Ünlü E, Geyik F, Yuce Y, Kart J, Cevik B, Saraçoğlu 
K. Comparison of The Modified 5-Item Frailty In-
dex with The American Society of Anesthesiologists 
Classification and Charlson Age Comorbidity Index 
for Predicting Postoperative Outcomes in Geriatric 
Patients: A Prospective Observational Study Re-
search. Turkish Journal of Geriatrics 2022;25 (4): 611-
621. (DOI:10.31086/tjgeri.2022.320)

7. Utebey G, Ergil J. Evaluation of The Factors Prolong-
ing the Discharge Home of Patients in A Palliative 
Care Center. Turkish Journal of Geriatrics 2021;24 (3): 
342-350. (DOI:10.31086/Tjgeri.2021.231) 

8. Kaya ZI. Evaluation of The Multidisciplinary Ap-
proaches Provided with Consultations in Palliative 
Care Service. Journal of Geriatric Sciences 2022;5 (2): 
28-37. (DOI:10.47141/Geriatrik.1159488)

9. Dincer M, Kahveci K, Doger C. An Examination of 
Factors Affecting the Length of Stay in A Pallia-
tive Care Center. J Palliat Med 2018;21 (1): 11-15. 
(DOI:10.1089/Jpm.2017.0147)

10. Yürüyen M, Tevetoğlu IÖ, Tekmen Y, et al. Prognostic 
Factors and Clinical Features in Palliative Care Pa-
tients. Konuralp Medical Journal 2018;10 (1): 74-80. 
(DOI:10.18521/Ktd.368570)

11. Dişli ZK, Boyraz Ö. The Relationship between Bio-
chemical Parameters and Survival of Patients Admit-
ted to the Palliative Care Unit. Journal of Anesthe-
sia(Jarss) 2018;26(4):229. (in Turkish)

12. Ranzani OT, Zampieri FG, Forte DN, Azevedo LC, 
Park M. C-Reactive Protein/Albumin Ratio Predicts 
90-Day Mortality of Septic Patients. Plos One 2013;8 
(3): E59321. (DOI:10.1371/Journal.Pone.0059321)

13. Ho KM, Lee KY, Dobb GJ, Webb SA. C-Reactive 
Protein Concentration as A Predictor of In-Hospital 
Mortality After ICU Discharge: A Prospective Co-
hort Study. Intensive Care Med 2008;34 (3): 481-487. 
(DOI:10.1007/S00134-007-0928-0)

14. Lobo SM, Lobo FR, Bota DP, et al. C-reactive protein 
levels correlate with mortality and organ failure in 
critically ill patients. Chest 2003;123 (6): 2043-2049. 
(DOI:10.1378/chest.123.6.2043)

15. Prieto MF, Kilstein J, Bagilet D, Pezzotto SM. C-re-
active protein as a marker of mortality in inten-
sive care unit. Med Intensiva 2008;32 (9): 424-430. 
(DOI:10.1016/s0210-5691(08)75719-x)

16. Karaşahin Ö, Tosun Taşar P, Timur Ö, et al. The diag-
nostic and prognostic value of laboratory biomark-
ers for infections in geriatric patients in palliative 
care. Anatolian Journal of General Medical Research 
2016;26 (3): 238-242 (DOI:10.5222/terh.2016.238)

17. Mao M, Wei X, Sheng H, et al. C-Reactive Protein/Al-
bumin and Neutrophil/Lymphocyte Ratios and Their 
Combination Predict Overall Survival in Patients with 
Gastric Cancer. Oncology Letters 2017;14 (6): 7417-
7424. (DOI:10.3892/Ol.2017.7179)

18. Liu B, Lv D. Prognostic value of C-reactive protein 
to albumin ratio for mortality in acute kidney injury. 
BMC Nephrol 2023;24 (1): 44. (DOI:10.1186/s12882-
023-03090-9)

19. Oh TK, Song IA, Lee JH. Clinical Usefulness of C-Re-
active Protein to Albumin Ratio in Predicting 30-Day 
Mortality in Critically Ill Patients: A Retrospective 
Analysis. Sci Rep 2018;8 (1): 14977. (DOI:10.1038/
S41598-018-33361-7)

20. Zhao W, Wu Z, Li Y, et al. Pretreatment neutro-
phil-to-lymphocyte ratio and its dynamic changes 
are associated with the overall survival in advanced 
cancer patients undergoing palliative care. Sci Rep 
2016;6 (8): 31394. (DOI:10.1038/srep31394)

21. Lyons O, Whelan B, Bennett K, O’riordan D, Silke B. 
Serum Albumin As An Outcome Predictor In Hospi-
tal Emergency Medical Admissions. Eur J Intern Med 
2010;21 (1): 17-20. (DOI:10.1016/J.Ejim.2009.10.010)

22. Hannan Jl, Radwany SM, Albanese T. In-Hospi-
tal Mortality in Patients Older Than 60 Years With 
Very Low Albumin Levels. J Pain Symptom Man-
age 2012;43 (3): 631-637. (DOI:10.1016/J.Jpainsym-
man.2011.04.009)

23. Akirov A, Masri-Iraqi H, Atamna A, Shimon I. Low Al-
bumin Levels Are Associated with Mortality Risk in 
Hospitalized Patients. Am J Med. 2017;130 (12): 1465.
E11-1465.E19. (DOI:10.1016/J.Amjmed.2017.07.020)



VARIABLES AFFECTING MORTALITY IN PATIENTS IN 
PALLIATIVE CARE UNITS: OR IS IT STILL JUST ALBUMIN?

177

24. Tasar PT, Karasahin O, Timur O, Yıldırım F,Sa-
hin S. Factors Determining Mortality In Geriatric 
Palliative Care Patients. International Journal of 
Gerontology 2020;14 (2): 104-108. (DOI:10.6890/
Ijge.202005_14(2).0003)

25. Aung A, Alqudihy S, Rybicki L, Platt A, Davis 
Mp. Does Serum Albumin And Creatinine Pre-
dict Survival Of Inpatient Palliative Care Patients? 
Am J Hosp Palliat Care 2014;31 (8): 862-866. 
(DOI:10.1177/1049909113501851)

26. Park JE, Chung KS, Song JH, et al. The C-Reactive 
Protein/Albumin Ratio As A Predictor Of Mortality 
In Critically Ill Patients. J Clin Med 2018;7 (10): 333. 
(DOI:10.3390/Jcm7100333)

27. Aydın A, Kaçmaz O, Öterkuş M, Miniksar ÖH. Re-
lationship Between MPV, RDW, Lactate, Na and 
Albumin Levels and Intensive Care Patient Mortal-
ity. Diclemedj 2022;49 (1): 168-175.(DOI:10.5798/Di-
cletip.1086353) (in Turkish)

28. Özkan Kuşcu Ö, Aktay M, Destegül D, Kuşcu F, 
Özcengiz D. Use of Inflammation Markers in Mortal-
ity Prediction in Intensive Care Unit Patients. Kırık-
kale University Medical Journal 2021;23 (1): 75-82. 
(DOI:10.24938/Kutfd.817743) (in Turkish)

29. Charlson Me, Pompei P, Ales Kl, Mackenzie Cr. A 
New Method of Classifying Prognostic Comor-
bidity in Longitudinal Studies: Development And 
Validation. J Chronic Dis 1987;40 (5): 373-383. 
(DOI:10.1016/0021-9681(87)90171-8)

30. Roffman CE, Buchanan J, Allison GT. Charlson Co-
morbidities Index. J Physiother 2016;62 (3): 171. 
(DOI:10.1016/J.Jphys.2016.05.008)

31. Vural MF, Taşar P, Karasahin O, Sevinc C, Sahin S. In-
vestigation of Parameters Associated with Mortality 
in A Palliative Care Unit. Medycyna Paliatywna/Pal-
liative Medicine 2023;15 (4): 181-187. (DOI:10.5114/
Pm.2023.132897)


