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Abstract

Itis important to consider the nutritional status of patients in the intensive care unit (ICU) since it
isakey element in the ability to overcome and survive critical illnesses and clinical outcomes. The
aim of the present study was to provide a meta-analysis and systematic overview in determining
the nutritional status of patients in ICU by examining other studies. All studies published during
2015-2019 on nutritional status in ICU were retrieved from Medline (via PubMed), Embase,
Scopus, and Web of Science databases. Finally, 23 articles were included in the meta-analysis.
Results obtained from these studies showed that the nutritional status of patients in ICU was inap-
propriate (the pooled proportion of malnutrition was 0.51 in the type of study stratified), in which
many patients in this unit had different degrees of malnutrition (moderate-mild malnourished
and severe malnutrition is 0.46 and 20%, respectively). According to the results of this study, the
nutritional status of patients in ICU was unsatisfactory; hence, it is necessary to consider the nu-
tritional status along with other therapeutic measures at the beginning of the patient’s admission.
[GMJ.202059:¢1678] DOI:10.31661/gmj.v9i0.1678
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Introduction

he intensive care unit (ICU) is a special-

ized ward at the hospital, in which pa-
tients with severe problems are admitted and
undergo constant care and close supervision
[1]. Most patients in ICU are unable to main-
tain a healthy diet due to their life-threatening
and sometimes unconscious conditions [2];
therefore, paying attention to the nutritional
status of patients in these units is very import-
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ant and is considered as one of the main fac-
tors in these wards [3]. In ICU, the nutritional
status is a key factor in the ability to overcome
critical diseases and to improve clinical out-
comes [4, 5]. Nutrition and disease are closely
related [6]. The reduction of nutrient intake,
along with the increase in body needs and/or
the use of modified nutrients, brings about the
need to maintain homeostasis in ICU patients.
On the other hand, these patients tend to have
metabolic stress following a critical condition,
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in which they develop systemic inflammatory
responses [7]. Consequently, metabolism in-
creases, and if adequate calories and protein
are not provided for a healthy metabolism, it
increases catabolism, reduces fat storage, and
decreases muscle mass [8]. These conditions
lead to protein-energy malnutrition (PEM),
which is a major problem of hypercatabolic
patients with severe conditions in the ICU [6,
8]. Studies have shown that malnutrition in
ICU patients is more compared to other pa-
tients [9, 10]. In a study by Verghese et al., it
was shown that all the studied patients admit-
ted to the ICU had different levels of malnu-
trition [11]. Singh et al. revealed that the cal-
orie and protein intakes of ICU patients were
lower than the recommended level, and this
is associated with a high mortality rate [12].
Many of the problems associated with PEM of
ICU patients include the increase in hospital
infections due to reduced immune function,
delayed wound healing due to decreased tis-
sue repair, delay in mechanical ventilation de-
vice isolation of patients due to changes in vi-
tal functions of the body and, depression and
mental disorders [13]. One of the many fac-
tors identified in the etiology of malnutrition
is the decreased food intake during hospital-
ization. Adequate daily intake is an essential
factor in the treatment of malnutrition [14];
therefore, nutritional status has an impact on
the ability to overcome critical conditions and
clinical outcomes, especially in ICU patients.
Inadequate food intake in these patients, in
addition to nutritional deficiencies, can cause
deterioration of health conditions and acceler-
ate the onset of many disorders. The present
study was conducted to determine the nutri-
tional status of patients admitted to ICU.

Materials and Methods

The systematic review and meta-analysis
were performed according to the meta-anal-
ysis of observational studies in epidemiology
(MOOSE) guidelines [15].

Search Strategy

We used four databases: Medline (via
PubMed), Embase, Web of Science, and Sco-
pus in this study. The search was restricted to
the years 2015 to 2019 because the nutritional
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status and prevalence of malnutrition in recent
years was the focus of the present study. Key-
words related to nutritional status in combi-
nation with words related to ICUs were used
for search.

Inclusion and Exclusion Criteria

In the present study, we included studies that
were published between 1% January 2014 to
16™ August 2019, were cohort, case-control,
or cross-sectional studies, involved ICU unit
type, had patient’s referral date after 31* De-
cember 2013, and involved nutrition/malnu-
trition status. Also, old literature, pediatric,
in which the patient’s referral date was before
31% December 2013 studies were excluded
from the systematic review.

Data Extraction

After applying the inclusion and exclusion
criteria for eligible studies, items such as first
author name, sample size, number of malnu-
trition cases, method of obtained nutrition sta-
tus, and findings were independently extract-
ed by two reviewers after carefully reviewing
the articles.

Quality Assessment

The quality of studies included in the me-
ta-analysis was assessed using the Newcas-
tle-Ottawa Scale (NOS) [16]. According to
the NOS, studies scoring seven or more were
regarded as having a low risk of bias; 4-6 a
modest risk of bias; and studies <3 were con-
sidered to be at substantial risk of bias [17].

Statistical Analysis

The proportion of the number of malnutrition
cases to the total number of patients was ana-
lyzed using the metafor package in R software
version 3.6.1 (https://www.r-project.org/)
[18]. To assess the homogeneity between the
studies, the Cochran’s heterogeneity (Q) and
12 statistics were used. Based on these statis-
tics, the fixed effect and random-effect models
were applied to obtain the pooled proportion
of the number of malnutrition cases [19]. Also,
to assess publication bias, Egger’s regression
test for asymmetry studies was used [20, 21].
We used two strata (severe and mild-moder-
ate) in the present study since all studies did
not indicate all malnutrition status (severe,
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moderate, and mild). Therefore, the stratified
analysis was used to identify the burden of
overall malnutrition status. Also, subgroup
analysis performed for the type of studies in-
clude cross-sectional, case-control, and cohort
studies as well as developed and developing
countries for the proportion of patients with
malnutrition regardless of malnutrition status.

Results

Study Selection

After a search in databases, we detected 8024
records (PubMed: 1571, Embase: 3126, Web
of Science: 460, Scopus: 2863, and other
sources: 4). Of these studies, 3287 were dupli-
cates, 2873 did not include nutritional status,
malnutrition, as well as the type of ICU unit.
Then, 1875 records were removed after apply-
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ing the filters (published during 2014-2019,
the patient’s referral date after 31* December
2013, and cross-sectional/ cohort/ case-con-
trol studies). After the screening of titles,
abstracts, and full-text screening, 23 records
[22-44] were included for systematic review
and meta-analysis (Figure-1).

Characteristics of Studies

From a total of 30942 subjects included in
the 23 studies, 6845 subjects had malnutri-
tion. The mean age of the subjects was 59.63
years. In all included studies, five studies were
cross-sectional, two studies were case-con-
trol, and 16 studies were cohorts. Also, from
these studies, only 13 studies indicated mal-
nutrition status (the three malnutrition status
in severe, moderate, and mild). Further details
are shown in Table-1.

— Records identified through
PubMed, Embase, Owid SP, and
c Scopus databases scarching - ]
a in= 8020} Additional records identified
L] through other sources
i in=4)
5
— Records after duplicates removed
(n=4T73T)
&
]
] 3 Exclude studies that did
A | T —— not mclude nutritional
{n=1954) *  status, malnutrition, and
) type of ICL unit.
{n=2783)
o ]
Full-text articles assessed Applying the published
B for eligibility during 2014-2019,
5 in =00 \‘ available full text, the
= patient’s referral date after 31
o Discember 2013, and cross-
1 sectionalf cohort case-
- Studies included in control studics flter
qualitative synthesis {n=1575)
) {n=23)
T‘T_’ Studies included in
= quantitative synthesis
{meta-analysis)
{n=23)

Figure 1. Flowchart of study
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Overall Publication Bias

Based on the funnel plot, Egger’s, and rank
regression test, there was a significant publi-
cation bias between studies. The P-value of
Egger’s regression test was 0.004. The funnel
plot is presented in Figure-2.

Stratified Malnutrition Status

The present meta-analysis consists of three
stratified malnutrition status, including se-
vere, moderate, and mild. Therefore, since all
the studies did not include all three status, we
combined the moderate and mild conditions
and compared them with the severe condition.
The results of this section show that the pro-
portion of people who are mild-moderate
malnourished and severe malnutrition is 0.46
(with a 95% confidence interval [CI] 0.28 —
0.64) and 0.20 (with a 95% CI 0.14 — 0.27),
respectively. Since heterogeneity was higher
than =98% (P<0.01), a random effect model
was used to construct the combined confi-
dence interval. The Forest plot for stratified
malnutrition status is presented in Figure-3.

Subgroup Analysis

Subgroup analysis was performed for all in-
cluded study types (cross-sectional, case-con-
trol, and cohort studies) and countries de-
velopment (developed and developing).

Nutritional Status in ICU Patients

Therefore, the proportion of people who are
malnourished in cross-sectional/case-con-
trol/ cohort studies and developed/developing
countries are 0.82 (95% CI: 0.62 - 0.92) /0.2
(95% CI: 0.13 — 0.30) / 0.43 (95% CI: 0.33 —
0.54) and 0.37 (95% CI: 0.28 — 0.46) / 0.64
(95% CI: 0.48 — 0.78), respectively. Finally,
the pooled proportion in the two subgroups
analysis was 0.51 (95% CI: 0.39 —0.62). For-
est plot for subgroup analysis is presented in
Figures-4 and 5.

Evaluated Studies

Based on the three categories of NOS, the to-
tal score for one study is 8; for two studies is
7, for two studies is 6, for five studies is 5, for
five studies is 4, for six studies is 3, and for
two studies is 2. Assessments of studies are
shown in Table-2.

Discussion

These studies have shown that the nutritional
status of patients in ICU is inappropriate with
a high percentage of different degrees of mal-
nutrition (the pooled proportion was 51%).
Also, severe malnutrition in this unit is 20%,
and for developing countries is 64%. Malnu-
trition is a serious problem among many ICU
patients [8]. Studies have shown that not pay-
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Weight  Weight

Study Events  Total Propaortion 95%~=Cl (fixed] (random)
Al-Kalakieh et al. [2018) 174 321 : —_ 054 [0.49;0.80] 17%  2.50%
Aussafianaku et al, (2016) 275 1503 - 018 [0.16;0.20] 49% @ 2.0%
Cersooola el al. (2018} 8T 375 : — 075 [0.71;0.79] 1.5%  2.0%
Coliman et al. {2015) 100 254 L 0.34 [0.29;0.40] 14%  2.0%
Kanekiyo e al. {2019) i 4D —t——— 0.25 [0.14;0.41] 02%  2.7%
Lazarow et al. (2018) 221 330 : —_ 067 [0.620.72] 16%  2.0%
Feus ol al. (2019) B8 86 : — 0.7% [0.69;0.88] 03%  28%
Sharma et al. (2018} 1688 11750 : 0.4 [0.13;0.14] 287%  2.0%
Wallejo et al. (2017) 773 1053 5 - 073 [0.71;0.78] 44%  2.0%
Welaya® et al. (2015} O ] — 058 [0.54 068 21%  2.0%
Martires et al. (2017) 177 528 : —_ 0.54 [0.49;0.58] 1.8%  2.9%
Fischer =i al. (2018} 1 8 ——— 0.15 [0.08;0.28) 02%  27%
Hacheami et al. (2015) 77 188 P L —— 042 [0.35.0.49] 10%  2.0%
+ B
Al-Kalakieh et al. [2018) 84 EM s 047 [0.13:0.21] 10%  2.59%
Aussafianaku et al, (2016) 319 1503 - 021 [0.19;0.23] 54%  2.0%
Cersooala el al. (2018) P T 012 [0.09;0.18] 00%  2.0%
Coliman et al. {2015) 3 2 == 0.13 [0.10;0.18] 0O7%  2.59%
Dios Sardos et al. {(2019) 95 188 : —— 051 [0.43;0.58] 10%  2.0%
Fetterplace el al. [2018) 0 B ——— 047 [0.09;0.28] 02%  27%
Hiura et al. [2018) T2E 5606 ] 0.3 [0120.14] 137%  2.0%
Hepe el al. (2017} 1% 88 —— 020 [0.13:0.20] 03%  28%
Kalaisehvan &1 al. {2017) B TR e 0.34 [0.30;0.37] 33%  2.0%
Karst et al. {2015) 56 &3 : —_— 071 [0.60;0.80] 04% @ 2.8%
Lazarow et al. (2018} 60 330 - 018 [0.14;0.23] 1.9%  2.0%
Lew et al. {2018) 123 438 o 028 [0.24;0.32] 198%  2.0%
Lew et al. {2018) 123 438 P — 028 [0.24;0.32] 198%  2.0%
Lew et al. {2079) 123 438 R 028 [0.24;0.32] 198%  2.0%
KMarshall i al. (2017} 1B 75 —— 0.24 [0.16;0.35] 03% @ 28%
Feus ol al. (2019) 18 88 —— 021 [0.14;0.31] 03% 8%
Sharma et al. (2018} 418 11750 ] 0.04 [0.03;0.04] BT 25%
Wallejo et al. (2017) 33 1053 - 0.22 [0.20;0.25] 39%  2.0%
Welaya® et al. (2015) - 008 [0.04;0.08] 04% @ 28%
WMartirs et al. (2017} o4 328  — 028 [0.24;0.34] 1.5%  2.0%
Fischer et al. (2018} i 86— 005 [0.01;0.13] 0% 23%
Hacheami et al. (2015) 23 185 =— 0.12 [0.08;0.18] 04%  2.8%
P
<+

Fized effect model 41520 i 0.20 [0.19; 0.20] 100.0% ==
Random effects model e 028 [0.21; 0.38] = 100.0%
Heterngenetty: = 99%, ¢ = 12774, p =0 r J T 1

Residual helerogeneity: I = 55%, p =0 02 04 O0E 0B

Figure 3. Forest plot for stratified malnutrition status.

ing attention to the nutritional needs of ICU
patients can lead to deterioration of the dis-
ease, increased length of the disease, ventila-
tor dependence, and high cost [34, 35, 45, 46].
Studies also indicate that disruption in the
provision of nutritional needs of ICU patients
leads to a higher calorie deficit during critical
periods of the disease. Some factors which can
cause inadequate nutrition in patients include
nutritional disruption for diagnostic proce-
dures, nutrition discontinuation in managing
the remaining gastric ulcer, lack of nutritional

requirements, and delayed nutritional support
[2, 9]. In modern medicine, the concept of
“nutrition therapy” is a substitute for support-
ive nutrition, which plays a vital role in the
nursing care of ICU patients [3]. Relatively,
specific measures that have to be taken in-
clude periodic visits by a nutritionist and im-
plementation of nutritional guidelines for ICU
patients. Studies have shown that nutrition-
al counseling, along with diverse strategies
of a nutritional support team at the hospital,
especially ICU, has led to a reduction in the
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Weight Weight

Study Ewvents Total Proportion 95%-Cl (fixed) (random)
Al-Kalaldeh et al. (2018) 277 31 : . 0.86 [0.82;0.90] 1.1%  4.4%
Karst et al. (2015) 58 83 : — 071 [0.60;0.80] 05%  4.3%
Vallgjo et al. (2017) 1003 1053 . - 0.95 [0.94;0.96 1.3%  4.4%
Martins et al. (2017} 271 328 ] — 0483 [0.78; 0.B6) 1.3% 4.4%
Hachemi &t al. (2015) 100 185 : —— 054 [0.47:061] 13%  4.4%

. &

i —
Aviwattanakul et al. (2016} 594 1503 N 040 [0.37;042) 10.0% 4.5%
Canicoola &t al. (2018) 32T 375 . —— 04T [0.83;080) 1.2% 4.4%
Coltman et al. (2015} 130 294 R——" 0AT [0.42;0.53] 20%  4.4%
Dos Santos et al. (2019) 95 188 : — 051 [0.43;058] 13%  4.4%
Hiura et al. (2019) 726 5606 i 0413 [0.12;0.14] 17.6%  4.5%
Hope et al. (2017) 19 95 —i- 0.20 [0.13;020] 04%  4.3%
Kalaisetvan et al. (2017) 228 &TB e 034 [0.30; 0.37) 4.2% 4.5%
Lazarow et al. (2019) 322 330 : - 0.98 [0.95;000] 0.2%  4.1%
Lew et al. (2018) 123 439 — 028 [0.24;032) 25% 4.5%
Lew et al. (2018) 123 439 - 0.28 [0.24;0.37] 25%  4.5%
Lew =t al. (2019) 123 439 0.28 [0.24;032) 25% 4.5%
Marshall et al. (2017) 18 75 —— 0.24 [0.16;0.35 04%  4.3%
Rus et al. (2019) 78 86 : — 0.91 [0.82;095 0.2%  4.1%
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Figure 4. Forest plot for cross-sectional, case-control, and cohort studies subgroup analysis.

prevalence of malnutrition [47, 48]. The pres-
ence of experts and nutritional support team
can significantly improve the performance of
ICU staff by providing adequate nutritional
support [49]. In a study performed by Park et
al., the presence of a nutritional support team
had a positive and significant effect on the
nutritional and clinical outcomes of ICU pa-
tients [48]. Evidence suggests that using these
guidelines and nutritional protocols can help
increase nutritional adequacy and prevent
complications arising from inappropriate nu-
trition in ICU patients [50-52]. ICU patients
are a heterogeneous group, and in order to
meet their nutritional needs, a single approach
cannot be used for each patient. The medical

diagnosis of the different stages of the dis-
ease (early, post-recovery, stabilized, long-
term residence) and any other complications
should be taken into account simultaneously
[2]. Nevertheless, the protocols provided by
the European Society for Clinical Nutrition
and Metabolism (ESPEN) present a set of nu-
trient recommendations in most clinical cases
of the ICU [53]. Some of the advantages of
using ESPEN protocols include timely and
correct identification of high-risk patients, nu-
tritional evaluation of ICU patients, determi-
nation of energy needs for each patient, and
selecting appropriate methods to provide nu-
tritional support based on the patients’ clinical
conditions [2].
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Figure 5. Forest plot for developed and developing countries subgroup analysis.

Table 2. Assessment of Study Quality Using the NOS
Authors Selection Comparability Exposure Total
Al-Kalaldeh et al. (2018) 3 1 2
Auiwattanakul et al. (2016)
Ceniccola et al. (2018)
Coltman et al. (2015)
Dos Santos et al. (2019)
Fetterplace ef al. (2018)
Hiura et al. (2019)
Hope et al. (2017)
Kalaiselvan et al. (2017)
Kanekiyo et al. (2019)
Karst et al. (2015)
Lazarow et al. (2019)
Lew et al. (2018)
Lew et al. (2018)
Lew et al. (2019)
Marshall et al. (2017)
Rus et al. (2019)
Sharma et al. (2018)
Vallejo et al. (2017)
Velayati et al. (2019)
Martins et al. (2017)
Fischer et al. (2018)
Hachemi et al. (2015)
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Conclusion

The results of this study revealed that the nu-
tritional status of patients in the ICU is inap-
propriate, and most ICU patients are facing
varying degrees of malnutrition. Malnutri-
tion was associated with unfavorable clinical
outcomes, such as increased length of stay in
ICU, the duration of mechanical ventilation,
and mortality rate. Therefore, it is necessary

Nutritional Status in ICU Patients

to accurately analyze the nutritional status of
patients at the beginning and during their ad-
mission and to implement nutritional guide-
lines developed for the ICU by a professional
nutritional support team, including nutrition-
ists, physicians, and nurses.
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