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ABSTRACT

Aim: Types of diseases and treatment modalities can also lead to the exacerbation
of malnutrition. The aim of this study was to investigate nutritional status of patients
with diabetes mellitus in the intensive care unit of a tertiary hospital.

Materials and methods: One hundred and ninety-two patients were enrolled and di-
vided into two groups. The study group comprised of 77 patients with type 2 diabetes
and the control group comprised of 115 patients without diabetes. The nutritional risk
assessment was tested with NRS (Nutritional Risk Screening) 2002, Nutric score,
MNA (Mini-Nutritional Assessment) and MUST (Malnutrition Universal Screening
Tool).

Results: The groups were comparable according to the NRS 2002 (3.37 + 1.84 vs.
3.93 £ 1.72, p = 0.075), Nutric score (4.61 £ 1.85 vs. 4.56 + 1.85, p = 0.869), MNA
(8.0+3.1vs. 7.1 £3.2, p=0.068) and MUST score (1.62 + 1.46 vs. 1.81 £ 1.59,
p = 0.456).

Conclusion: In this study, the risk of malnutrition is comparable in both groups. This
result may suggest that malnutrition is also related to co-morbidities in addition to
diabetes.
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Amag: Hastalik tiirleri ve tedavi yontemleri yetersiz beslenmenin alevlenmesine yol
acabilir. Bu galismada, Uglincii basamak bir hastanenin yogun bakim unitesinde
(YBU) diyabetes mellituslu hastalarin beslenme durumunun arastirimasi amaglandi.
Yontem: Yiz doksan iki hasta calismaya dahil edildi ve iki gruba ayrildi. Calisma
grubuna tip 2 diyabetli 77 hasta, kontrol grubuna ise diyabeti olmayan 115 hasta
alindi. Beslenme durumu ve riski NRS (Nutritional Risk Screening) 2002, Nutric sko-
ru, MNA (Mini-Nutritional Assessment) ve MUST (Malnutrition Universal Screening
Tool) testleri ile degerlendirildi.

Bulgular: Gruplar NRS 2002 (3.37 £ 1.84 vs. 3.93 + 1.72, p = 0.075), Nutric skoru
(4.61+1.85vs. 4.56 + 1.85, p = 0.869), MNA (8.0 + 3.1 vs. 7.1 £ 3.2, p = 0.068) ve
MUST skoruna (1.62 + 1.46 vs. 1.81 £ 1.59, p = 0.456) gore benzer bulundu.
Sonug: Bu galismada, malniitrisyon riski her iki grupta benzer bulundu. Bu sonug
malntrisyonun diyabete ek olarak eslik eden diger hastaliklarla da iligkili oldugunu
dustindurmektedir.

Anahtar kelimeler: Diyabetes mellitus, malnitrisyon, yogun bakim tnitesi
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INTRODUCTION

Nutrition support in the Intensive Care Unit (ICU)
is very important since it has a significant impact
on recovery from illness and overall outcome.
Patientsin the ICU have a higher risk of malnutrition
than patients undergoing general admission
to hospitals [1]. Malnutrition is associated with
poorer clinical outcomes, including postoperative
problems, morbidity and mortality [2,3].

Nutritional risks to a patient should be assessed at
the time of admission to the ICU, and the enteral
nutrition should be started preferably within 24
h [4]. Due to the impaired intake of nutrient and
the hypercatabolic-hypermetabolic response to
injury or severe illness, severe protein calorie
malnutrition is common in patients in the intensive
care unit [5]. Types of diseases and treatment
modalities can also lead to the exacerbation of
malnutrition [6].

Malnutrition is a common public health problem but
is generally under-recognized as a health concern
in patients [7]. It is also a common problem in
elderly patients: depending on the screening and
assessment methods used, malnutrition is present
in 5%-30% of older adults [7].

Diabetes mellitus (DM) is a common chronic
metabolic disease associated with serious
complications, demand for multimodal treatment,
and significant economic burden [8]. With the
development of complications and hospital lengths
of stay, life expectancy is worsened with diabetes,
and nutritional status is generally correlated with
these total outcomes.

The aim of this study was to investigate the
nutritional status of patients with diabetes in the
ICU of a tertiary hospital.

MATERIAL and METHODS

This retrospective study was conducted in the
internal medicine intensive care unit of a tertiary
hospital in Turkey from 20 December 2017 to
20 February 2018. The Institutional Review
Board approved this study and all procedures
were followed in accordance with the ethical
standards of the responsible committee on human
experimentation and with the Helsinki Declaration.

Patients treated in the ICU between September
2015 and February 2018 were scanned. One
hundred and ninety-two patients were enrolled
and divided into two groups. The study group
comprised of 77 patients with type 2 diabetes and
the control group comprised of 115 patients without
diabetes. All patients had co-morbidities such as
sepsis, renal failure, respiratory insufficiency,
cardiovascular diseases, cerebrovascular
diseases, gastrointestinal system diseases,
malignancies, etc.

The nutritional risk assessment was tested with
NRS (Nutritional Risk Screening) 2002, Nutric
score, MNA (Mini-Nutritional Assessment) and
MUST (Malnutrition Universal Screening Tool).
The NRS-2002 consists of a nutritional score and
severity of disease score and an age adjustment
for patients aged >70 years. Nutritional score was
calculated as follows: weight loss >5% in 3 months
or food intake below 50% to 75% in preceding
week=1; weight loss >5% in 2 months or BMI 18.5
to 20.5kg/m2 and impaired general condition or
food intake 25% to 60% in preceding week=2;
and weight loss >5% in 1 month or >15% in 3
months or BMI <18.5kg/m2 and impaired general
condition or food intake 0% to 25% in preceding
week=3. Severity of disease score: hip fracture,
chronic patients with acute complications=1, major
abdominal surgery, stroke, severe pneumonia,
hematological malignancies=2, and head injury,
bone marrow transplantation, intensive care
patients with Acute Physiology and Chronic
Health Evaluation (APACHE) score >10=3. NRS-
2002 score is the total of the nutritional score, and
severity of disease score and age adjustment.
Patients are classified as no risk=0, low risk=0 to
1, medium risk=3 to 4, and high risk =4 [9].

The Mini Nutritional Assessment Screening Form
is a nutritional screening tool especially designed
for the older population. It consists of 6 questions,
scored from 0 to 2 or 3. These questions deal
with weight loss, appetite, mobility, psychological
stress, neuropsychological problems, and BMI
[10].

The NUTRIC score was calculated using age,
number of co-morbidities, number of days between
admittance to hospital, APACHE Il at admittance
and the sequential organ failure assessment
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(SOFA) score [9].

Age, gender, body mass index (BMI), ICU length
of stay, Glasgow coma score, APACHE Il, SOFA,
invasive mechanical ventilator (IMV) frequency,
duration of IMV, NRS 2002, Nutric score, MNA and
MUST score, and co-morbidities were recorded.

The MedCalc 18.2.1 software program (MedCalc
Belgium) was used for statistical analysis. Data
was reported as the mean + standard deviation.
The Kolmogorov-Smirnov test was used to
show the normal distribution of quantitative
measurements. Chi-square was used to test the
statistical significance of differences in gender
distribution and malnutrition risk. T test or Mann
Whitney U tests were used for comparison of
quantitative measurements (age, BMI, Glasgow
coma score, APACHE Il, SOFA, duration of IMV,
NRS 2002, Nutric score, MNA and MUST score)
between the two groups. An odds ratio was used
to analyze the degree of association between the
malnutrition score and diabetes. The probability of
making a Type | error (alpha, significance) is 0.05
in all tests.

RESULTS

Table 1 shows the baseline characteristics and
comparisons of the study and control groups.
The groups were matched in terms of age and
gender (p = 0.091, 0.426, respectively). The mean
ages of the study and control groups were 68.6
+ 13.4 and 71.6 £ 14.6 years old, respectively.
There were 38 women and 39 men in the study
group, and 46 women and 69 men in the control
group. Patients with diabetes had higher BMlIs
compared to patients without diabetes (28.7 %
7.5 vs. 24.4 + 4.4, p<0.001). Intensive care unit
length of stay was comparable in diabetic and
non-diabetic patients (10.6 + 10.3 vs. 8.9 + 7.6
days, p = 0.422, respectively, table 1). There
was no statistically significant difference between
the groups according to the invasive mechanical
ventilator (IMV) frequency and duration of IMV
(p=0.243, p=0.06, respectively, table 1).

The percentages of co-morbidities for each group
are shown on table 2. The Glasgow coma score,
APACHE Il and SOFA of the both groups were
comparable (p > 0.05, for each, table 2).

Frequencies of malnutrition risk in patients with
diabetes according to the NRS 2002, Nutric score,
MNA and MUST score were 77.9%, 53.2%, 41.6%,
66.2%, respectively while they were 87.8%, 55.7%,
55.7%, 67.8% in patients without diabetes. There
were no difference between the groups according
to the malnutrition risk frequencies (p=0.586,
0.810, 0.264, 0.918, respectively, table 2).

Table 1. Demographical characteristics of the groups.

DM (+) N=77 DM(-) N=115 |p
Age (years) 68.6+13.4 71.6+14.6 0.091
Female N (%) 38 (49.4%) 46 (40.0%) 0.426
BMI kg/m? 28775 244 +44 <0.001
IMV frequency 31 (40.3%) 33 (28.7%) 0.243
Duration of IMV 10.8+13.5 6.2+4.2 0.06
Intensive care unit 106 +10.3 89+76 0.422
length of stay (days)

DM: Diabetes Mellitus, BMI: Body Mass Index, IMV: Invasive mechanical
ventilator

Table 2 Comparison of the groupsaccording to the co-morbidities, disease
severity and nutrition status

DM (+)N=77 |[DM()N=115 |p
Co-morbidities
Sepsis 39 (50.6%) 61 (53.0%) 0.855
Respiratory insufficien- | 48 (62.3%) 59 (51.3%) 0.424
<y
Renal failure 27 (35.1%) 34 (29.6%) 0.566
Cardiovascular disease | 22 (28.6%) 27 (23.5%) 0.543
Cerebrovasculardisease | 18 (23.4%) 33 (28.7%) 0.532
Gastrointestinal system | 6 (7.8%) 14 (12.2%) 0.379
disease
Malignancies 9(11.7%) 20 (17.4%) 0.351
Disease severity
Glasgow 127 £25 127 £23 0.760
APACHEII 21.1+6.6 20.5 +6.3 0.539
SOFA 44+24 50+3.2 0.136
Malnutrition risks
NRS 2002 60 (77.9%) 101 (87.8%) 0.586
Nutric score 41 (53.2%) 64 (55.7%) 0.810
MNA 32 (41.6%) 64 (55.7%) 0.264
MUST score 51 (66.2%) 78 (67.8%) 0918
Malnutrition scores
NRS 2002 337+1.84 393+£1.72 0.075
Nutric score 4.61+1.85 4.56 £ 1.85 0.869
MNA 8.0+3.1 71+£32 0.068
MUST score 1.62 £ 1.46 1.81£1.59 0.456

The groups were comparable according to the
NRS 2002 (3.37 £ 1.84 vs. 3.93 £ 1.72, p = 0.075),
Nutric score (4.61 + 1.85 vs. 4.56 £ 1.85, p =
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0.869), MNA (8.0 + 3.1 vs. 7.1% 3.2, p = 0.068)
and MUST score (1.62 + 1.46 vs. 1.81 £+ 1.59, p =
0.456, table 2). According to the odds ratio, there
was no association between any of malnutrition
score and diabetes (p=0.07, 0.742, 0.056, 0.817,
respectively, table 3).

DISCUSSION

In this study, we investigated the nutritional status
of patients with diabetes in an internal medicine
intensive care unit. We tried to show the effect
of diabetes on nutritional status in ICU patients.
We used nutritional risk assessment tests and we
compared both groups according to NRS 2002,
Nutric score, MNA and MUST score. A variety
of methods were used to evaluate the nutritional
situation of patients admitted to hospital. As there
is no gold standard of nutritional evaluation, and
as most of the methods are inconvenient and time-
consuming, they were not routinely used [11]. In
most of the previous studies NRS 2002 and MNA
are commonly used. Nutric score was not studied
for patients with diabetes in the ICU but it was
found to be superior to NRS 2002 for assessing
malnutrition risk in the patients [12]. It has also
better performance than the commonly used
MUST score in critically ill patients [13]. According
to the current study results, we found comparable
nutritional scores in both of the groups with all
nutritional risk assessment tests.

Diabetes mellitus is a risk for malnutrition [14]
and diabetic patients with malnutrition are at an
increased risk of morbidity and mortality. This
condition also lowers quality of life and increases
the medical costs [15-17]. In this study we found
that 77.9%, 53.2%, 41.6%, 66.2% of patients
with diabetes were malnourished, according to
the NRS-2002, Nutric score, MNA and MUST
score, respectively. A few previous studies have
investigated malnutrition in patients with diabetes:
in Spain, in a prospective observational study,
Sanz et al. reported that 21.2% of patients with
diabetes were malnourished and accounting
for half of the in-hospital deaths. The nutritional
evaluation was carried out only with the MNA,
within the first 24-72 hours of hospital admission,
in their study [16]. In the current study, we have
found 41.6% according to the MNA test, though the
frequency of malnourished patients was higher in

our study since we enrolled only internal medicine
ICU patients and these patients had severe
diseases. On the other hand, the majorities of the
patients were elderly and all had co-morbidities.
Frequency of malnutrition in elderly patients in
hospital was studied before and the estimated
frequency was found to be 29%—-61% in an elderly
hospital population [15-17].

In this study, the BMI of patients with diabetes
was higher than the patients without diabetes.
Overweight condition is an indicating factor for
the pathogenesis of type 2 diabetes mellitus.
Adipose tissue increases insulin resistance and
proinflammatory cytokine production (leptin,
tumor necrosis factor and interleukin-6), leading
to increased fasting blood glucose levels in
patients and ultimately inducing type 2 diabetes
[18]. In accordance with this link, 15.5% of the
malnourished patients with diabetes were reported
as obese in the literature [19]. In a multicenter
study in Belgium, Vanderwee et al. analyzed 2
329 elderly hospitalized patients for malnutrition.
Of these patients 455 (11.9%) were diabetes
mellitus. They reported the risk of malnutrition as
43% according to the MNA [20] and this result is
similar to ours. Vischer et al. conducted a single
center study on 164 (37.2% with diabetes mellitus)
in patients in Switzerland. They defined the risk of
malnutrition prevalence as 50.5% according to the
MNA [21].

Our study had some limitations. Firstly, the
retrospective study design may be considered a
limitation. Secondly, it would have been beneficial
if the groups had been designed homogeneously.
Thirdly, the correlation analyses between HbA1c
and nutritional scores were not performed and
fourthly, a multicenter study with a larger sample
size could have given clearer results. On the other
hand, according to our scan of the literature, this is
the first study thatinvestigated the nutritional status
of patients with diabetes in an ICU. Additionally,
we checked the patients for malnutrition with four
different nutritional assessment tests and finally,
the severity of ilinesses were comparable in both
groups.

In conclusion, the risk of malnutrition was
comparable in both groups in our ICU and this
result may indicate that traditional screening and
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assessment tools could not uniformly identify
diabetic patients as malnourished or at nutrition
risk, in the context of an ICU. Additionally, our
results suggest that the malnutrition may not only
be associated with diabetes, but also related to
co-morbidities. There may be other considerations
for older and inpatient subjects, such as reduced
energy requirements, decreased taste and smell
sensitivities, decreased appetite, polypharmacy,
chronic illness, functional status, social factors,
etc. [22].
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