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Amag: Calismamizda COVID-19 hastaligi nedeniyle
hastaneye yatirilan geriatrik hastalarda nutrisyon durumu-
nun hastaligin prognozuna olan etkisini degerlendirdik.
Materyal ve Metot: Bu prospektif tek merkezli ¢alis-
maya pandemi servisimize yatirilan 65 yag isti 110
COVID-19 tanili hasta dahil edildi. Malnutrisyon riski
Nutrityonel Risk Taramasi 2002 (NRS 2002) ile degerlen-
dirildi. Hastalar NRS 2002 skoruna gore >3 puan (1. grup)
ve <3 puan (2. grup) olacak sekilde iki gruba ayrildi. Has-
talarin prognoz belirtegleri kaydedildi. Tiim bu parametre-
ler bu iki grup arasinda degerlendirildi. Istatistiksel anlam-
lilik diizeyi p<0,05 olarak belirlendi.

Bulgular: Calismaya toplam 110 hasta (Erkek/
Kadm:51/59) dahil edildi. 1.grupta yatis siiresi, tomografi
tutulumu, entiibasyon ve yogun bakima sevk oranlari,
16kosit, C reaktif proteini (CRP), ferritin, d-dimer diizeyle-
ri 2. gruba gore daha yiiksekti (p<0,05). 1.gruptaki 35 olgu
taburcu, 18 olgu 1. basamak yogun bakima sevk, 2 olgu 3.
basamak yogun bakima sevk edildi. 2. Grupta ise 53 olgu
taburcu, 2 olgu 1. basamak yogun bakima sevk edildi.
NRS2002 skoru ile yas, solunum sayisi, 10kosit, iire, krea-
tinin, CRP, d-dimer ve yattig1 giin sayis1 arasinda pozitif
yonde anlamli bir iligki saptandi (p<0,05).

Sonu¢: COVID-19 tanisi ile hastaneye yatirilan geriatrik
hastalarda nutrisyonel durumun hastaligin prognozunu
etkiledigini gosterdik. Malniitre hastalarin prognostik
belirtecleri daha kotii, hastanede yatis siiresi daha uzundur
ve yogun bakim ihtiyaci belirgin olarak artmigtir.

Anahtar Kelimeler: COVID-19, geriatri, malniitrisyon,
NRS 2002

ABSTRACT

Objective: We evaluated the effect of nutritional status
on the prognosis of the disease in geriatric patients hospi-
talized due to COVID-19 disease.

Materials and Methods: 110 patients over 65 years old
were included. Malnutrition risk was assessed by Nutri-
tional Risk Screening 2002 (NRS 2002). The patients
were divided into two groups according to the NRS 2002
score (>3 as group-1, <3 as group-2). Prognosis markers
of the patients were recorded. Statistical significance level
was set at p<0.05.

Results: The study was conducted 110 patients (Man/
Woman:51/59). In group-1, duration of hospitalization,
tomography involvement, intubation rate and referral to
intensive care, respiratory rate, leukocyte count, C reactive
protein (CRP), ferritin, d-dimer levels were higher than
group-2 (p<0.05). In group 1; 35 cases were discharged,
18 cases were transferred to 1st level intensive care, and 2
cases were transferred to 3rd level intensive care. In the
group 2, 53 cases were discharged, and 2 cases were trans-
ferred to 1st level intensive care unit. There was a signifi-
cant positive correlation between NRS 2002 score and
age, respiratory rate, leukocyte, CRP, d dimer and days of
hospitalization score (p<0.05).

Conclusion: Malnourished patients have higher poor
prognostic markers, longer hospital stay and more inten-
sive care needs.

Keywords: COVID-19, geriatrics, malnutrition risk, NRS
2002
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INTRODUCTION

Six coronavirus strains, including Severe Acute Res-
piratory Syndrome Coronavirus-2 (SARS-CoV-2)
and Middle East Respiratory Syndrome Coronavirus
(MERS-CoV), are known to cause respiratory dis-
eases in humans.' SARS-CoV and MERS[CoV are
corona viruses that can cause severe respiratory fail-
ure in humans.> COVID-19 disease occurred in Wu-
han, China in December 2019, and then spread to
many countries of the world, including Turkey was
declared a pandemic.’” In COVID-19 disease, the
prognosis is worse and mortality rates are higher in
older adults, those with low body resistance and
polymorbid individuals.*” Although more than 159
million people are infected worldwide due to
COVID-19 disease, an effective antiviral treatment
has still not been found.>® Nutrition is one of the
important elements of healthcare. Nutritional defi-
ciency and imbalance play a direct or indirect role in
the pathophysiology of many diseases. Malnutrition
increases the risk of developing the disease in indi-
viduals, extends the duration of hospital stay, and
increases  post-discharge  mortality and re-
hospitalizations.” Although these bad effects of mal-
nutrition are known in other diseases, there is not
enough data on the effects of COVID-19. For this
purpose, the present study was planned in the vul-
nerable group in epidemic diseases and individuals
over 65 years of age who are at risk for malnutrition.
We aimed to investigate the relationship between the
risk of malnutrition and the prognosis of the disease
in patients over 65 years infected by COVID-19.

MATERIALS AND METHODS

The study was designed as a cross-sectional study
and has been approved by the Ethics Committee of
Umraniye Education and Research Hospital (Date:
14.04.2020; decision no:
B.10.1.TKH.4.34.H.GP.0.01/107). For the power
analysis, the study titled ‘Prognostic significance of
malnutrition for long-term mortality in community-
acquired pneumonia: a propensity scores matched
analyses’ was taken as reference. Considering the
correlation coefficient between long-term clinical
outcomes and nutritional status r: 0.86 p<0.001, the
sample size per group was calculated as minimum
55, with a Type 1 error of 0.05 and the strength of
the study being 80%. With a 20% loss, a total of 110
patients (55 patients for the first group and 55 pa-
tients for the second group) were incorporated in the
study. Since the first detection of SARS-COV 2 in-
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fection on 03/10/2020 in Turkey, a total of 110 pa-
tients, 51 males and 59 females, who were over 65
years of age admitted to our hospital's pandemic
services, were included in the study according to the
order of hospitalization. Patients under 65 years of
age and with a history of malignancy that could lead
to malnutrition were not included in the study. A
detailed history was taken from all patients and their
physical examinations were performed. Biochemical
blood tests (urea, creatine, C-reactive protein (CRP),
procalcitonin, d-dimer, ferritin, calcium, lactate de-
hydrogenase, albumin, leukocyte, lymphocyte, he-
moglobin, thrombocyte, neutrophil lymphocyte ra-
tio, partial arterial oxygen pressure (PaO2), oxygen
saturation (Sa02), computed tomography findings,
duration of hospitalization, clinical discharge, inten-
sive care transfer and intubation rates were recorded.
The blood samples of the patients were taken be-
tween 08.00 and 10.00 on an empty stomach. Blood
samples were collected into SST II, LH PST II and
EDTA tubes and analyzed simultaneously.
Metabolic Parameters: Plasma glucose by the enzy-
matic test method, calcium, phosphorus, alanine
transaminase, aspartate transaminase, gamma glu-
tamyl transferase, alkaline phosphatase, amylase,
albumin and triglyceride concentration by enzymatic
colorimetric test, creatinine by Jaffe’ method, CRP
by immunoassay, blood urea nitrogen by spectro-
photometer, potassium, sodium, and chlorine level
with ion-selective electrode analysis was measured
with Architect plus c4000 (Abbott, USA). D-dimer
was measured by immunoturbidimetric method with
STA-Liatest device (Asniéres-sur-Seine, France).
Hemogram parameters were measured with the Min-
dray MC6800 device (Shenzhen, P. R. China.) by
the electrical impedance method. Procalcitonin was
measured by the ELFA method with the Biomerieux
screw device (Hennigsdorf, Germany). Blood gas
measurements were measured with ABL800 FLEX
device (Bronshoj, Denmark).

Nutrition assessment: Nutritional Risk Screening
2002 (NRS 2002) questionnaire was used in the nu-
tritional evaluation of the patients. Patients with a
NRS 2002 score >3 were defined as increased mal-
nutrition risk. Those with a score below 3 points
were considered as normal nutritional status.'’ The
patients were divided into two groups according to
the NRS 2002 score. Those with NRS 2002 >3 was
included in group 1 and those with NRS 2002 <3
was included in group 2. All parameters were com-
pared between these two groups.
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Statistical Analysis: Statistical analyzes in the study
were analyzed using the Statistical Package for the
Social Sciences 25.0, IBM, Armonk, NY, United
States (SPSS 25.0) program. Distribution of data
was found to be normal with the Kolmogorov
Smirnov test. While evaluating the study data, be-
sides descriptive statistical methods (mean, standard
deviation, frequency), t-test and One Way Anova
test were used for parametric data. Pearson correla-
tion analysis was performed to determine the rela-
tionship between quantitative data, and regression
analysis was used to determine the associated pa-
rameters. Significance was evaluated at p<0.05 lev-
els for all values.

RESULTS

The study was conducted between 01.04.2020 and
01.06.2020 with a total of 110 patients (51 males
and 59 females) aged 75.1+7.6 years. The general
characteristics of the patients are summarized in
Table 1. When patients were compared according to
NRS 2002 scores, mean age, respiratory rate per
minute, white blood cell (WBC), urea, creatinine,
CRP, ferritin, D-dimer, and the mean number of
days of lying were higher in group 1than group 2.
Arterial blood PaO2 value, Sp02, albumin levels
were found to be lower in group 1 compared to
group 2 (Table 2). In the correlation analysis, a posi-
tive significant correlation was found between NRS
2002 score and age, urea, crp, respiratory rate,
WBC, creatine, d-dimer, and duration of hospitaliza-

Table 1. Demographic data, and clinical parameters.
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tion. There was also an inversely significant correla-
tion between NRS 2002 score and arterial blood
po2, Spo2, albumin and hemoglobin values. No sta-
tistically significant relationship was found between
lymphocyte, thrombocyte, neutrophil lymphocyte
ratio, procalcitonin, ferritin, calcium, LDH and CT
findings (Table 3). According to the regression anal-
ysis results, the parameters affecting the NRS 2002
score were age, albumin, arterial blood p02 and spo2
values (Table 3).

Of the 110 patients participating in the study, 88
were discharged, 20 were transferred to the 1st level
intensive care unit, and 2 were transferred to the 3rd
level intensive care unit. No statistically significant
relationship was found between gender and type of
discharge (p: 0.394). In addition, no statistically sig-
nificant correlation was found between CT findings
and the type of discharge (p: 0.583). When the rela-
tionship between the comorbidity and the type of
discharge was examined, it was found that 15 of the
17 patients without additional disease were dis-
charged and 2 were transferred to intensive care.
Diabetes and cardiovascular disease were present in
one of the patients who was transferred to intensive
care unit and intubated. The other patient had respir-
atory system, cardiovascular system, and neurologi-
cal system diseases.

A statistically significant relationship was found
between the respiratory rate, arterial blood p02 val-
ue, spo2, neutrophil lymphocyte ratio, albumin,
urea, creatine, crp, ferritin, d-dimer and calcium

N %
Male 51 46.4
Gender Woman 59 53.6
>3 55 50
Nutritional Risk Screening 2002 <3 55 50
Light 58 52.7
Involvement Severity on Tomography | Middle 30 273
Heavy 22 20
. Unilateral 19 17.3
Type of involvement on tomography Bilateral 91 2.7
Discharge 88 80
Type of discharge ICU / Extubate 20 18.2
ICU / Intubate 2 1.8
SARS COV-2 17 15.4
Nrs2002>3 16 29
Mortality Nrs2002<3 1 1.8

ICU / Extubate: Extubated and transferred to the intensive care unit; ICU / Intubate: Intubated and transferred to the intensive
care unit; SARS-CoV-2: Severe Acute Respiratory Syndrome Coronavirus-2; Nrs2002: Nutritional Risk Screening 2002.
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Table 2. Comparison of all parameters according the NRS 2002 score.
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NRS Standard | Mini- | Maxi-
Mean L. P value*
2002 deviation | mum | mum
o Group 1 9.35 5.948 1 27
Hospitalization Day 0.006
Group 2 6.47 4.826 1 25
Group 1 77.33 7.732 65 93 0.002%
Age (years) GI'OUP 2 7291 6.859 65 95
Group 1 23.13 3.991 16 40 0.011*
Respiratory Rate (/min) Group 2 21.47 2.508 17 28
Partial oxygen pressure Group 1 80.25 18.02 45 129 0.042%
(80-100 mmHg) Group2 | 8593 | 9.388 50 | 123
Oxygen Saturation (% Group 1 93.62 4.403 77 100 0.016*
95-100) Group 2 95.35 2.823 87 100
Leukocyte (4.1-8.9 103/ | Group 1 8.2693 3.60333 1.8 17 0.039%
ul) Group 2 6.9907 2.75769 2.8 17
Lymphocyte (1.2-5.2 Group 1 | 3.0647 | 123778 | 0.48 93 0,396
103 /ul) Group 2 1.64 0.6985 0.23 3.3
Hemoglobin (12.4-14.8 Group 1 11.902 1.918 7.9 15.6 0.132
g/l) Group 2 12.416 1.6287 7.6 17.1
Neutrophil lymphocyte | Group 1 6.112 5.66806 1.17 29 0.081
ratio Group 2 3.9647 7.03454 0.97 52
Albumin 3.5-5.5 g/ary | ool | 3289 9-739 18 a4 0.000%
Group 2 38.07 342 29 44
Group 1 69.95 44.325 23 254
Urea (S-11 mg/dl) Group2 | 4798 | 30372 19 1og | 0003
.. Group 1 1.4744 1.30756 0.5 8.1
Creatinin (<1 mg/dl) Group2 | 1.0655 | 0.73541 | 0.5 5.6 0.0467
C-reactive protein (3mg/ | Group 1 12.33 8.901 0 37 o
1) Group 2 4.93 4.88 0 22
Procalcitonine (< 0.50 Group 1 2.9605 14.9474 0.05 109 0.825
ng/mL) Group 2 3.8815 26.9569 0.05 200
.. Group 1 570.35 1093.32 16 7668
Ferritine 20-S00 mng) e 5 212,06 | 260.08 7 o2 | 007
. Group 1 354478 | 4485.97 9 20000
D-Dimer (0-550 pg/mL) Groug 2 | 144765 | 290961 | 200 |20000| 004
Calcium (8.5 ile 1.03 mg/ | Group 1 8.684 0.7396 6.3 10.8 0.506
dL) Group 2 8769 | 0.5947 7.9 7.9
Lactate Dehydrogenase | Group 1 398.8 173.064 113 1045 0.524
(90-250 U/L) Group 2 354.87 478.06 134 3686

Nrs2002: Nutritional Risk Screening 2002; *: Mann Whitney U test.
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Table 3. The correlation analysis between the NRS 2002 with other parameters.

NRS 2002

Pearson Correlation P value

Age (years) 0.408** 0

Respiratory Rate (min) 0.201* 0.035
Partial oxygen pressure (80-100 mmHg) -0.247* 0.009
Oxygen Saturation (%95-100) -0.239% 0.012
Leukocyte (4.1-8.9 103 /ul) 0.219% 0.021
Lymphocyte (1.2-5.2 103 /ul) 0.026 0.785
Hemoglobin (12.4-14.8 g/1) -0.201% 0.035
Neutrophil Lymphocyte Ratio 0.176 0.065
Albumin (3.5-5.5 g/dl) -0.385%* 0

Urea (5-11 mg/dl) 0.358%* 0

Creatinin (<1 mg/dl) 0.251%* 0.008
C-reactive protein (<3mg/l) 0.405%* 0

Procalcitonine (< 0.50 ng/mL) -0.011 0.913
Ferritine (20-500 ml/ng) 0.179 0.061
D-Dimer (0-550 pg/mL) 0.255%* 0.007
Calcium (8.5 ile 1.03 mg/dL) -0.047 0.623
Lactate Dehydrogenase (90-250 U/L) 0.104 0.28
Hospitalization day 0.295%* 0.002

Nrs2002: Nutritional Risk Screening 2002.
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Table 4. Comparison of all parameters according to the type of discharge.

Mean Standard P Pearson P
deviation value | correlation | value
Age (years) Discharge 74.32 14.7
ICU / extubate 79.2 11.5
ICU / intubate 69.5 3.6 0.019 0.156 0.103
total 75.12 27.10
Respiratory Rate (/min) Discharge 21.94 7.3
ICU / extubate 24.1 4.2
ICU / intubate 20.1 0.1 0.023 0.157 0.101
total 22.3 1.3
Partial oxygen pressure (80- | Discharge 84.81 1.11
100 mmHg) ICU / extubate 75.7 26.1
ICU / intubate 81.5 1.4 0.04 -0.212%* 0.026
total 83.09 4.12
Oxygen Saturation (%95- Discharge 4.4 16.3
100) ICU / extubate 92.05 1.10
ICU / intubate 54 14.11 0.005 -0.226* 0.018
total 94.48 9.5
Lymphocyte (1.2-5.2 103 /ul) | Discharge 27.7 2.2
ICU / extubate 29.8 0.86011
ICU / intubate 1.2 23.2 0.84 -0.043 0.657
total 27.5 17.2
Neutrophil lymphocyte ratio | Discharge 9.3 2.10
ICU / extubate 26.11 14.6
ICU / intubate 1.6 11.8 0.016 0.205%* 0.031
total 10.12 28.7
C-reactive protein (<3mg/l) | Discharge 1.7 29.5
ICU / extubate 14.14 26.11
ICU / intubate 7.3 133 0.003 0.261** 0.006
total 1.8 17.1
Procalcitonine (< 0.50 ng/ Discharge 2.4 27.5
mL) ICU / extubate 17.5 17.2
ICU / intubate 0.24 0.19799 0.252 0.123 0.2
total 13.5 17.2
D-Dimer (0-550 pg/mL) Discharge 1684.15 2090.51
ICU / extubate 6119.7 7103.6
ICU / intubate 1992.5 2164.45 0.1 0.362%* 0.1
total 2496.22 3908.11
Hospitalization day Discharge 1.8 5.6
ICU / extubate 5.5 25.1
ICU / intubate 4.5 0.707 0.022 | -0.255** | 0.007
total 1.7 12.4

ICU / Extubate: Extubated and transferred to the intensive care unit; ICU / Intubate: Intubated and transferred to the intensive care unit;
Nrs2002: Nutritional Risk Screening 2002; *: One-way ANOVA p values; **: Spearman’s rho.

value and the type of discharge of the patients
(p<0.05). While this relationship was positive with
NLR, urea, creatine, crp, ferritin, d-dimer, it was
negative with arterial blood p02, sp02, albumin, cal-
cium value (Table 4).

DISCUSSION AND CONCLUSION

We examined the relationship between malnutrition
risk and prognosis of the patients in this study. At
the end of the study, we found that poor nutritional

status prolonged the length of stay in COVID-19
patients, and the rates of intubation, intensive care
transfer rate referral and mortality were higher in
these patients.

Malnutrition causes many adverse metabolic events
that affect the immune system and hinder the body's
ability to adapt, heal, and survive. The susceptibility
of malnourished individuals to bacterial and parasit-
ic infections and especially respiratory tract infec-
tions has been found. Saunders et al. clearly revealed
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the relationship between malnutrition and airway
functions in their study.'' It has been reported that
COVID-19 can infect human respiratory epithelial
cells by interacting with the human ACE2 recep-
tor.12,13

Malnutrition can delay recovery and prolong hospi-
tal stay, increase susceptibility to infection, reduce
the quality of life, and even increase the mortality
rate in most patients.” The present study has once
again revealed the relationship between malnutrition
and length of stay in hospital, in concordant to other
studies. Since malnutrition disrupts the functions of
the organs, it causes the prolongated hospitalization,
development of complications, recurrent hospital
admissions, and decreased life expectancy.'*

When looking at the relationship between gender
and NRS 2002 score, malnutrition risk was found in
47% of men and 52% of women. According to this
result, there was no significant difference between
gender and malnutrition risk.

It has been shown that malnutrition is associated
with increased mortality in acute conditions.'> Mat-
thay et al. found that patients with diabetes, hyper-
tension, coronary heart disease, chronic obstructive
pulmonary disease, cerebro vascular disease and
kidney disease exhibited worse clinical outcomes
when infected with SARS-CoV-2 than those without
additional disease.'® In the present study, NRS 2002
score was found to be higher in patients with comor-
bid diseases. It was observed that 15 of 17 patients
without any additional disease were discharged.
These results were consistent with other publications
in terms of the relationship between comorbidity and
disease severity.

In a study conducted by Chen et al., they showed
that 75% of the patients had bilateral pneumonia and
the remaining 25% had unilateral pneumonia in
chest X-ray and CT imaging.'” In the present study,
we found that 83% of 110 patients had bilateral
pneumonia and 17% had unilateral pneumonia. Our
results in terms of lung involvement were consistent
with other studies in the world in this age group.
According to the results obtained from the case stud-
ies of the European Center for Disease Prevention
and Control, it was found that 80% of COVID-19
patients had mild pneumonia, 14% more severe
pneumonia and 6% were critically ill."® In the pre-
sent study, 80% patient was discharged from the
hospital. 18% patient was transferred to the 1st level
intensive care unit without being intubated. 1.8%
patient was intubated and transferred to the 3rd level
intensive care unit. In present study, while the mor-
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tality rate of patients who were followed up for
COVID-19 disease was 15.4%, this rate was quite
high with 29% in the group with NRS 2002>3.
When the computed tomography findings were ex-
amined, moderate and severe involvement was
found to be significantly higher in the NRS 2002>3
group. These data are consistent with the data of
other studies in terms of the severity of the disease.
A retrospective study conducted during the corona
virus epidemic found that only 6% of patients infect-
ed with SARS-CoV developed acute kidney dam-
age, and approximately 92% of patients with SARS
with acute kidney damage died." A recent prospec-
tive study involving 701 patients with moderate or
severe disease showed that 43.9% of patients had
proteinuria and 26.7% hematuria, and approximately
13% had elevated levels of serum creatinine, blood
urea nitrogen, or both. In the present study, we
found a significant relationship between high crea-
tine and blood urea nitrogen levels and NRS score
and the type of discharge. Urea and creatinine levels
were found to be higher in patients who transferred
to intensive care.

In the study conducted by Qin et al., serum ferritin
levels were found to be high in critically ill patients
in the intensive care unit.”* In the present study, it
was concluded that the risk of malnutrition was
higher in patients with high ferritin levels and the
prognosis of these patients was worse. The CRP
level was found to be high in COVID-19 patients
and it was shown to be associated with the severity
of the disease.”' Luo et al. suggest that the CRP level
may be important in grading the severity of the dis-
ease.”” Consistent with these data, it was found in
our study that patients with high CRP levels had
higher NRS 2002 scores and were hospitalized for a
longer time. Regarding procalcitonin, there was no
significant relation neither in terms of malnutrition
nor in terms of prognosis of the patients in our
study. In the retrospective cohort study of Zhou F et
al., it was found that increased d-dimer levels were
associated with increased in-hospital mortality.” In
our study, a statistically significant relationship was
found between d-dimer and the prognosis and mal-
nutrition status.

In the present study, we tried to evaluate the effect
of malnutrition risk on the prognosis of the disease
during the SARS COV-2 pandemic process in elder-
ly patients.

Our study is valuable because it is one of the first
studies evaluating the effect of malnutrition risk on
COVID-19 in the elderly. Malnutrition is known to
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increase susceptibility to other infections and espe-
cially respiratory infections in the elderly. However,
there is not enough information about the effect of
malnutrition in COVID-19 on the course of the dis-
ease.

As a result of our study, the duration of stay was
longer in elderly patients at risk of malnutrition.
Intensive care referral rates, intubation rates and
mortality were higher in these patients. Among the
laboratory findings that can be considered as prog-
nostic, WBC, urea, creatine, CRP, ferritin, and d-
dimer were found to be higher in this group. The
limitation of our study is this was a cross-sectional
study and did not obtain direct evidence of causal
relationship. Secondly, the patients' NRS 2002, and
laboratory measurements were evaluated at a single
time point. Thirdly, our study was a single center
study, so our results may not be representative of all
patients with COVID-19.
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