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ASBTRACT

Aim: Malnutrition is a common condition especially in geriatric patients admitted to intensive care. There are various screening
tools to be used in the evaluation of nutritional status in geriatric patients hospitalized in intensive care. However, a laboratory
test has not been found yet for nutritional status assessment. With this study, we aimed to investigate whether there is a
correlation between NLR, PLR, and complete blood count parameters at the time of admission to the intensive care unit and
NRS-2002, GNRI, and mNutric Score measured in the intensive care unit.

Material and Method: This retrospective study was performed in a tertiary intensive care unit of a Chest Diseases Hospital.
Patients aged 65 and over were included in the study. Demographic data, length of stay in intensive care, complete blood count
on the day of admission to the intensive care unit, albumin value, NLR, PLR, NRS-2002, GNRI, and mNutric Score values were
recorded.

Results: A total of 218 geriatric patients were analyzed. It was determined that 72.5% of the patients were at medium/high risk
in terms of nutritional risk according to the GNRI classification, 76.6% were at high risk according to NRS-2002, and 84.9%
were at high risk according to the mNutric score. According to the GNRI, the MPV values were statistically significantly higher
(p<0.05). According to the biserial correlation analysis, there is a statistically significant correlation between GNRI and MPV
in the positive direction (p<0.05). The cut-off value for MPV was determined as 7.895 in terms of nutritional risk assessment
Conclusion: It was observed that the majority of geriatric patients in the intensive care unit were at high risk for malnutrition
according to nutritional scores. It was determined that the MPV value of the patients in the intermediate/high-risk group for
GNRI was significantly higher and there was a positive correlation between MPV and GNRI. The cut-off value for MPV was
determined as 7.895 in terms of nutritional risk assessment. We think that MPV can be used practically in nutritional risk
scoring in geriatric patients hospitalized in the intensive care unit.

Keywords: Complete blood count, geriatric nutritional risk index, intensive care, nutric score, nutritional risk score-2002,
mean platelet volume

INTRODUCTION

Malnutrition is a common condition especially in
geriatric patients admitted to intensive care (1). There
are various screening tools to be used in the evaluation
of nutritional status in geriatric patients hospitalized in
intensive care (1). Nutritional status assessment in these

the length of stay in the hospital and intensive care unit
and is a determinant in prognosis and mortality (7,8).
Therefore, it is important to evaluate the nutritional status
quickly and practically, especially in geriatric patients.

The complete blood count is performed in almost all

patients is frequently performed with geriatric nutritional
risk index (GNRI), nutritional risk score-2002 (NRS-
2002), and modified nutrition risk in the critically ill
score (nNUTRIC Score) (1-6). However, a laboratory test
has not been found yet for nutritional status assessment.
However, the nutritional status of the patients affects
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patients for whom blood tests are requested and it is a
practical method. In some studies, it has been shown
that neutrophil/lymphocyte ratio (NLR) and platelet/
lymphocyteratio (PLR) are parameters that can determine
the prognosis in patients (9-11). However, we could
not find any research on whether there is a correlation
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between the scoring used in the nutritional status
assessment of geriatric patients admitted to the intensive
care unit and the parameters of the complete blood
count. With this study, we aimed to investigate whether
there is a correlation between NLR, PLR, and complete
blood count parameters at the time of admission to the
intensive care unit and NRS-2002, GNRI, and mNutric
Score measured in the intensive care unit. If a correlation
is detected, a more practical nutritional status assessment
can be made in geriatric patients.

MATERIAL AND METHOD

Our study was performed in a tertiary intensive care unit
after the approval of the Kecioren Training and Resarch
Hospital Clinical Researchs Ethics Committee (Date:
11.05.2021, Decision No: 2012-KAEK-15/2306). All
procedures were performed adhered to the ethical rules
and principles of the Helsinki Declaration.

The data of patients admitted to the intensive care unit
with respiratory failure between January 2018 and
December 2018 were scanned retrospectively from
patient files. Demographic data such as age, gender,
height, weight, body mass index, length of stay in
intensive care, complete blood count on the day of
admission to the intensive care unit, albumin value, NLR,
PLR, NRS-2002, GNRI, and Nutric Score values were
recorded. NLR was calculated by dividing the absolute
neutrophil count by the absolute lymphocyte count. PLR
was calculated by dividing the absolute platelet count by
the absolute lymphocyte count. NRS-2002 is routinely
calculated by the nutrition team for each patient admitted
to the intensive care unit. NRS-2002 is calculated based
on the patient’s body mass index, weight loss in the last 3
months, appetite status, and severe disease status. Nutric
score calculation is based on patient’s age, Apache-II
score (Acute Physiology and Chronic Health Evaluation-
II), SOFA score (Sequential Organ Failure Assessment
Score), number of co-morbidities, Interleukin-6(IL-6),
and the length of hospital stay before admission to
the intensive care unit (12). In our study, the modified
Nutric score (mNutric score) calculated without taking
into account IL-6 was used. GNRI was calculated from
the formula [1.489 X albumin (g/L)] + [41.7 (kilo/ideal
weight)] (13). Ideal weight was calculated with the
formula [(Height-100) -(Height-150/4)] for men and
with the Formula [(Height-100) —(Height-150/2,5)] for
women (13). The nutritional risk status of the patients
was determined as follows: GNRI> 92; (low risk/No risk),
GNRI< 92; (Moderate Risk/High Risk), NRS-2002<4;
(Low Risk), NRS-2002>4; (High Risk), Nutric score<4;
(Low Risk), Nutric score>4;(High Risk) (1,13-15). If the
weight of the patients was more than their ideal weight,
the weight/ideal weight ratio was accepted as 1 (13).
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Patients under the age of 65, patients with a diagnosis of
hematological malignancy, patients hospitalized in the
intensive care unit for less than 24 hours, and those with
insufficient data required for the study were excluded
from the study.

Statistical Analysis

Data analyses were performed by using SPSS for
Windows, version 22.0 (SPSS Inc., Chicago, IL, United
States). Whether the distribution of continuous variables
was normal or not was determined by the Kolmogorov
Smirnov test. Levene test was used for the evaluation of
homogeneity of variances. Unless specified otherwise,
continuous data were described as mean+SD for normal
distributions, and median (interquartile range) for
skewed distributions. Categorical data were described as
the number of cases (%). Statistical analysis differences in
normally distributed variables between two independent
groups were compared by Student’s t-test, Mann Whitney
U tests were applied for comparisons of the not normally
distributed data. Concordance between nutritional
scores was evaluated by Cohen’s Kappa Analysis. it was
evaluated degrees of the relation between variables with
point biserial correlation. It was accepted p-value<0.05 as
a significant level on all statistical analysis.

RESULTS

The number of patients hospitalized in the intensive care
unit with respiratory failure was 348. 232 patients were 65
years of age or older. 3 patients were excluded because they
stayed in the intensive care unit for less than 24 hours, and
11 patients were excluded because their data were missing.
A total of 218 patients were analyzed (Figure 1).
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Figure 1. Flow chart of the patients.

The demographic data of the patients, their diagnoses,
the status of receiving mechanical ventilator support, and
the length of stay in the intensive care unit are given in
Table 1.
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It was determined that 72.5% of the patients were at
medium/high risk in terms of nutritional risk according
to the GNRI classification, 76.6% were at high risk
according to NRS-2002, and 84.9% were at high risk
according to the mNutric score.

According to the GNRI, the RBC, hemoglobin, and
hematocrit values of the medium/high-risk group were
statistically significantly lower than the no-risk/low-risk
group, while the MCH, MCHC, and MPV values were
statistically significantly higher (p<0.05) (Table 2).

Table 1. The demographic data of the patients, their diagnoses, the

status of receiving mechanical ventilator support and the length of
stay in the intensive care unit

n:218 AllPatients
Gender, n (%)

Male 121 (55.5%)

Female 97 (44.5%)
Age, mean+SD 78.28+7.43
BMI (kg/m?), mean+SD 25.38+5.83
Mechanical Ventilator Support, n (%) 101 (46.3%)
Type 1 Respiratory Failure, n (%) 82 (37.6%)
Type 2 Respiratory Failure, n (%) 136 (62.4%)

Diagnosis of malignancy, n (%)
No 189 (86.7%)
Lung malignancy 23 (10.6%)
COPD, n (%) 143 (65.6%)
ICU stay,days, median (IQR) 3.5 (4)
Continuous variables are expressed as either the mean+Standard deviation (SD)
or median (interquartile range) and categorical variables are expressed as either
frequency (percentage).
BMI: Body mass index, ICU: Intensive care unit, COPD: chronic obstructive
pulmonary disease, IQR: interquartile range

Table 2. NLR, PLR and hemogram values of patients according to
GNRI risk classification

GNRI Risk
No-risk/Low- Medium/High- P

risk (n:60) risk (n:158)
WBC, XlOa/pL 10.35(5.75) 10.95(7.50)  0.319
Lymphocyt count, x10°/uL  0.82(1.07) 0.84(0.96)  0.993
Monocyte count, x10*/uL 0.44(0.54) 0.47(0.59) 0.518
Neutrophil count, x10°/uL.  8.81(5.00) 8.94(7.44)  0.160
Eosinophil count, ><103/pL 0.01(0.04) 0.01(0.07) 0.427
Basophil count, x10*/uL 0.03(0.05) 0.03(0.05) 0.811
RBC, x 106/pL 4.57+0.88 4.06+0.85 <0.001
Hemoglobin, g/dL 11.85(3.25) 10.90(2.80)  0.009
Hematocrit, % 39.51+£7.98 35.42+7.06 <0.001
MCYV, fL 86.30 (10.40)  88.10(8.80)  0.430
MCH, pg 27.05 (3.95) 28.20 (3.60)  0.040
MCHC, g/dL 30.91+1.62 31.67+1.60  0.002
RDW, % 17.85 (4.65) 16.85 (3.50)  0.209
Platelet x10%/pL 241.70+98.77 228.55+95.98 0.371
MPV, fL 8.22 (1.95) 8.80 (1.68) 0.016
PCT, % 0.20£0.08 0.20+0.08 0.956
PDW, % 17.55 (1.85) 17.40 (2.40) 0.494
NLR 9.54 (12.54) 10.01 (12.90) 0.501
PLR 319.29 (316.39) 240.82 (290.49) 0.423

Continuous variables are expressed as either the meantStandard deviation (SD) or
median (interquartile range) and categorical variables are expressed as either frequency
(percentage).Continuous variables were compared with student t test or mann whitney
u test, and categorical variables were compared using Pearsonschi-square test or fisher
exact test. Statistically significant p-values are in bold.

NLR: neutrophil / lymphocyte rate; LMR: lymphocre/monocyte rate; PLR: platelet/
lymphocyte rate; WBC: White blood cell; RBC: Red blood cell; MCV: mean corpuscular
volume; MCH: mean corpuscular hemoglobin; MCHC: mean corpuscular hemoglobin
concentration; RDW: red cell distribution width; MPV: mean platelet volume; PCT:
platelet crit; PDW: platelet distribution width. GNRI: geriatric nutritional risk index

There are no statistically significant difference between
the groups in terms of NLR, PLR, and hemogram values
according to NRS-2002 and mNutric score risk groups
(p > 0.05).

According to the biserial correlation analysis, there is a
statistically significant correlation between GNRI and
RBC and Hematocrit in the negative direction, and
between MCHC and MPV in the positive direction
(p<0.05) (Table 3).

Table 3. Correlation Analysis between Nutritional Scoring and
NLR, PLR and Hemogram Values

GNRIRisk NRS-2002  ™Mgvutric
Ccore
a r 0.024 -0.119 0.066
WBC, x10°/uL
P 0.720 0.079 0.331
LYmBPhOC)’T Count, T -0.109 0.009 0.037
x10°/uL P 0.108 0.891 0.590
Monocyte Count, I 0.046 -0.075 0.083
x10°/uL p 0.501 0.269 0.220
Neutrophil Count, T 0.087 -0.139 0.051
x10°/pL p 0.203 0.041 0.454
Eosinophil Count, 0.030 -0.038 0.032
x10*/uL p 0.662 0.572 0.637
Basophil Count, r -0.068 0.053 0.054
x10*/uL p 0.320 0.433 0.427
= r -0.254 -0.005 -0.031
RBC, x10°/uL
p <0.001 0.938 0.646
. r -0.025 0.048 0.022
Hemoglobin, g/dL
p 0.711 0.477 0.749
. r -0.243 0.021 -0.007
Hematocrit, %
p <0.001 0.754 0.913
r 0.049 0.048 0.039
MCV, fL
p 0.471 0.481 0.569
r 0.075 -0.107 0.039
MCH, pg
p 0.270 0.115 0.567
r 0.207 0.017 -0.019
MCHC, g/dL
p 0.002 0.801 0.783
r -0.080 -0.098 0.024
RDW, %
p 0.241 0.147 0.728
5 r -0.061 -0.023 -0.109
Platelet, x10°/uL
p 0.371 0.732 0.107
r 0.137 0.041 0.033
MPV,fL
p 0.044 0.551 0.624
r 0.004 -0.011 -0.105
PCT, %
p 0.956 0.874 0.121
r -0.029 -0.001 0.015
PDW, %
p 0.675 0.989 0.828
r 0.069 -0.036 -0.046
NLR
p 0.312 0.594 0.501
r 0.031 0.041 -0.094
PLR
p 0.653 0.547 0.169
NLR: neutrophil / lymphocyte rate, LMR: lymphocyte/monocyte rate, PLR: platelet/
lymphocyte rate, WBC: White blood cell, RBC: Red blood cell, MCV: mean corpuscular
volume, MCH: mean corpuscular hemoglobin, MCHC: mean corpuscular hemoglobin
concentration, RDW: red cell distribution width, MPV: mean platelet volume, PCT:
platelet crit, PDW: platelet distribution width, GNRI: geriatric nutritional risk index,
NRS: Nutritional risk score, mNutric: modified nutrition risk in critically ill
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In the ROC analysis, the area under the curve (AUC)
for MPV was calculated as 0.606 and was found to be
statistically significant (p<0.05). When the cut-off value
of 7.895 was accepted as the cut-off value in terms of
MPYV level, the sensitivity was calculated as 77.8 %, the
specificity as 43.3 %. (Table 4) (Figure 2)

Table 4. ROC Curve Analysis Results by Geriatric Nutritional Risk
Index for Mean Platelet Volume

MPV
AUC 0.606
AUC for 95% CI (0.519-0.593)
P values 0.016
CutOff 7.895
Sensitivity 77.8%
Specificity 43.3%
PPV 78.3%
NPV 42.6%
LR+ 1.37
LR- 0.52

AUC: area under curve, PPV: positivepredictivevalue, NPV: negativepredictivevalue,
LR+: positivelikelihoodrati, LR-: negativelikelihoodratio

ROC Curve

0,6

0,61

Sensitivity

0,24

0.0 T T T
0o 032 04 0g 08 10

1 - Specificity

Figure 2. ROC curve for Mean Platelet Volume. ROC: Receiver
Operating Characteristic

DISCUSSION

In our study, it was seen that the majority of patients
hospitalized in the intensive care unit with respiratory
failure were at high risk for malnutrition according
to nutritional scores. According to NRS-2002 and
mNutric Score, there was no difference in NLR, PLR, and
hemogram values between low and high-risk patients.
However, according to GNRI, the MPV values of the
medium/high-risk group were found to be statistically
significantly higher than the no-risk/low-risk group. In
addition, there is a low level of statistically significant
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correlation between GNRI and MPV in the positive
direction. As a result of the ROC analysis, a cut-off value
of 7.895 was determined for MPV.

The number of geriatric patients hospitalized in the
intensive care unit with respiratory failure is gradually
increasing (1). Geriatric patients are handled differently
from other patients due to increased comorbidity and
pharmacokinetic and pharmacodynamic differences
(16,17). Studies indicate that advanced age is a risk
factor for morbidity and mortality (18-20). We think
that nutritional evaluation in geriatric patients should
be handled differently. Malnutrition is an important
condition that is frequently encountered in the elderly
population and leads to muscle weakness and the
development of various infections if not detected
and treated in a timely manner (1). Therefore, it is
very important to detect malnutrition or the risk of
malnutrition quickly, especially in geriatric patients.
NRS-2002 is not specifically designed for intensive
care patients. The mNutric score, on the other hand,
does not contain any nutritional parameters (21).
However, both scorings are used for nutritional risk
assessment in intensive care patients (1,3,21). Nutric
score has a limited prediction for the initiation of early
nutritional therapy in the admission of patients to the
intensive care unit(22). In addition, both NRS-2002 and
mNutric Score were investigated to predict mortality in
intensive care patients (1,3). It is not possible to obtain
detailed information about the nutritional status of
geriatric patients admitted to the intensive care unit.
The information provided by their relatives may not be
sufficient. It is stated that GNRI can be used easily and
objectively as a malnutrition screening tool in geriatric
patients (1). GNRI, on the other hand, is a screening tool
that integrates serum albumin and BMI for nutritional
assessment in geriatric patients (23). Studies indicate that
GNRI can also be used as a prognostic indicator in many
diseases (24-26). For this reason, the effect of GNRI on
nutritional assessment and mortality in geriatric patients
hospitalized in the intensive care unit was investigated
and it was stated that it could predict mortality in patients
hospitalized in the intensive care unit with respiratory
failure (1). However, recently, studies have been carried
out to evaluate the prognosis of patients using laboratory
parameters (9,13,27). It is known that NLR and PLR,
which can be calculated especially with hemogram
parameters, are used in the evaluation of prognosis
in various diseases (9-11). However, there are limited
studies evaluating the relationship between hemogram
parameters and nutritional status (28,29). In a study
examining the relationship between lymphocyte count
and nutritional status in geriatric patients, it was stated
that lymphocyte count could be used as a nutritional
marker in hospitalized geriatric patients (28). In another
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study, it was stated that lymphocyte count was not a good
nutritional marker in geriatric patients (29). However,
these studies were not conducted specifically for geriatric
patients admitted to the intensive care unit. Our study
is the first in the literature to evaluate the nutritional
status with hemogram parameters in geriatric patients
hospitalized in the intensive care unit with respiratory
failure. In our study, similar to the result of Kuzuya M, et
al (29), no relationship was found between lymphocyte
count and nutritional assessment in geriatric patients.

In our study, there was no difference between the
groups in terms of NLR, PLR, and hemogram values
according to NRS-2002 and mNutric score risk groups.
However, according to GNRI, the RBC, hemoglobin, and
hematocrit values of the medium/high-risk group were
lower than the no-risk/low-risk group, while the MCH,
MCHC, and MPV values were found to be significantly
higher. While there is no difference according to NRS-
2002 and mNutric score risk groups, the difference in
laboratory parameters according to GNRI risk groups
may be due to the fact that GNRI is a screening tool
designed specifically for the geriatric age group.

MPYV is evaluated as an indicator of platelet function (30).
It is also stated that it is associated with the inflammatory
process and reflects the severity of the disease (31-35).
MPV value may increase in chronic respiratory diseases
and various diseases (36). In a study, it was stated that
high MPV levels were associated with increased mortality
in geriatric patients (37). In our study, it was determined
that the MPV value of the patients in the intermediate/
high-risk group for GNRI was significantly higher and
there was a positive correlation between MPV and GNRI.
In addition, as a result of the ROC analysis, a cut-off
value of 7.895 was determined for MPV. The cut-off value
of 7,895 that we have obtained can be used in a practical
way in determining the nutritionally intermediate/high-
risk patients in geriatric patients admitted to the intensive
care unit.

There are some limitations in our study. First of all,
our study is a single-center and retrospective study.
Accordingly, the nutritional treatments applied to the
patients and the changes in the nutritional status of the
patients after these treatments could not be evaluated. In
addition, the prognosis of the patients after the intensive
care unit could not be evaluated.

CONCLUSION

As a result, the majority of patients hospitalized in the
intensive care unit with respiratory failure in our clinic
are geriatric patients. It was observed that the majority of
geriatric patients in the intensive care unit were at high
risk for malnutrition according to nutritional scores.

In our study, it was determined that the MPV value of
the patients in the intermediate/high-risk group for
GNRI was significantly higher and there was a positive
correlation between MPV and GNRI. In addition, the
cut-oft value for MPV was determined as 7.895 in terms
of nutritional risk assessment. We think that MPV can
be used practically in nutritional risk scoring in geriatric
patients hospitalized in the intensive care unit, but it
would be beneficial to bring different studies to the
literature with prospective and multicenter studies.
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