insd.tums.ac. : JNSD,

Original Article

Nutritional assessment in critically ill patients

Elnaz Daneshzad?, Leila Azadbakhat*b, Felorance Neamani®, Saeid Abasid,
Fatemeh Shirani®, Peyman Adibi®

® Food Security Research Center AND Department of Community Nutrition, School of Nutrition and
Food Science, Isfahan University of Medical Sciences, Isfahan, Iran

® Food Security Research Center AND Department of Community Nutrition, School of Nutrition and Food
Science, Isfahan University of Medical Sciences, Isfahan AND Department of Community Nutrition, School

of Nutritional Sciences and Dietetics, Tehran University of Medical Sciences, Tehran, Iran

¢ Department of Nutrition, Al-Zahra Hospital, Isfahan University of Medical Sciences, Isfahan, Iran

d Anestiology and Critical Care Research Center, Isfahan University of Medical Sciences, Isfahan, Iran

¢ Integrative Functional Gasteroenterology Research Center, Isfahan University of Medical Sciences,

Isfahan, Iran

ABSTRACT

Article History
Received:
17/04/2015
Revised:
22/06/2015
Accepted:
29/07/2015

Keywords:
Malnutrition,
Nutritional
assessment,
Anthropometric
indices,

Intensive care unit
patients

Background: Nutritional care is of special importance in thantrol of the rate of
mortality among intensive care unit (ICU) patierfberefore, anthropometric and
biochemical assessment are important among ICl@mtatiWe intend to report the
anthropometric and biochemical indices, as welthesenergy intake among ICU
patients in Isfahan, Iran.

Methods: This descriptive study was carried out in Isfahaan on 100 patients
admitted to the ICU. Height, weight, mid arm cirderence, and energy
requirements were measured in this population. Swioehemical factors, such as
albumin, creatinine, lymphocytes count, sodium,apsium, phosphorus, and
magnesium, were measured twice within a week iateby biochemical tests.
Any kind of disease, having infection or bedsoekijrtg oral ventilation and the
kind of nutrition has been assessed in each patient

Results: Serum albumin level was less than normal range/# 6f patients based
on measurements in the first day of staying in 1GUe prevalence increased to
77% in the seventh day of hospitalization in ICU £p0.040). There was a
significant reduction in the mean of mid arm ciréarence after 1 week staying in
ICU (p = 0.001). There were significant differentetween energy intake and the
amount of energy requirements in these patientsq®35).

Conclusion: ICU patients have been exposed to lower energkéntompared to
their requirements and their mid arm circumferere@uced significantly after 1
week staying in hospital. Therefore, they requecsal nutritional care.
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Patients with a lot of difficulties in one or
more critical organs are usually hospitalized
in the intensive care unit (ICU) [1, 2]. There
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status among these patients [3]. The mortality
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rate in ICU has been reported around 5 up tanthropometric and biochemical indices, as
35% while this range is 18.1 up to 29.3% fowell as energy intake among ICU patients in
patients in other wards [4]. Nutritional care islsfahan, Iran in this study

of special importance in the control of the rate

of mortality among ICU patients [5-9]. Methods

According to the recent reports, two-thirds of The present study is a descriptive study
patients during hospitalization are afflicted@PProved by the Isfahan University of Medical

; . . Sciences lIsfahan, Iran. This study was carried
with malnutrition [10]. Nutritional laboratory out on 100 ICU patients in AI-ZaKra Hospital,

indices are |mp0rt€?1n.t and necessary foC’atient recruitment was done from April 2010
ass_e_ssm_ent of clinical and SUbC!"_“Ca ntil July 2011. For considering the sample size,
deficiencies [11, 12]. In  malnutrition we just included those patients in ICU who had
situation, there is relative reduction inthe biochemical data for at least baseline and
albumin level and the reduction of urinarythen the seventh day of impatient. Written
excretion of wurea, electrolytes level,informed consent was completed for all patients
especially potassium, and magnesium [11py one of their relatives. Questionnaires of
Albumin with antioxidant and anti- demographic and anthropometric characteristics,
inflammatory properties is the main proteinfood intake, and biochemical situation were
that is responsible for plasma colloid osmoti¢ompleted. Each patient was visited twice within
pressure and has an important role in Ic\@ week interval, therefore those subjects whose

atients specially for bedsore healin [11]questionnaires were not completed for any
P P y aling feason such as not being available because of
Electrolytes, such as potassium an

4 . . .death or releasing from hospital and or whose
magnesium, are involved in many metabolignthropometric or biochemical indices and
and homeostatic functions [13]. assessment of the second stage were not
Based on some reports, malnutritionmeasured, were excluded from this study. The
occurs around 30-50% in hospitalizeddata related to the tests have derived from the
patients. It is determined that more than 50%atients vital signs, and in case of not being
of ICU patients take nutrients less than theimentioned in card, are derived from the hospital
needs [14]. Malnutrition rate has beerfomputer software system. All data that are
reported about 25-48% at most studies iﬁ!erlved fror1n V|taI_S|gns card_are taken as a note
ran [2, 15]. Fat free mass and muscld!dntat9 O'clock inthe morning. .
catabolism reduction oceur with Anthropometric measures were included

malnutrition; therefore, it results in mortality hier)::%hr:;fe:(vaﬁlg: b H%?gnﬁeﬁvagg?nezgﬂre?'%ss rn;f

because of physical activity reduction anyeter in the form of lying down on the hospital
also protein deprivation [16]. Therefore,peq. weight was measured using beds equipped
accurate estimation of nutritional needs ofyith scale, considering that some beds were not
these groups in terms of calories anequipped with scale, and the experienced expert
macronutrients, and continuous controllechas estimated the subject weight. We
condition of these patients are of speciatonsidered number 23 for patients that sounded
importance [17, 18]. In fact, malnutrition have a normal body mass index (BMI) and
could cause disorders in the function ofalculated the weight using height. For
immune system, delay in wound healingMmeasuring the mid arm circumference, the
increase  complication  after surgery,d'Stance between their shoulder and elbow was

prolongation of hospitalization and increasd"€asured, and the point in the middie of arm
morbidity and mortality in ICU patients. was marked and then the mid arm circumference

Anth . d Biochemical from that point was measured use of a tape
nthropometric an lochemical assessSmeneasyre [11]. The type of nutrition and the

could prevent malnutrition. We are not awargymount of the received energy of each patient
of any publication in Iran that reports the totakre derived from the vital sign card. The energy
energy intake as well as the anthropometrigequirement for each patient was calculated and
and biochemical indices among the ICUderived by Harris-Benedict Formula [19]. Based
patients. Therefore, we intend to assess thm this formula male’'s energy expenditure
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calculated by this form: 66.5 + 13.75 (Weight sodium were measured using biochemical kit by
+ 5 (Height,) — 6.78 (Ag§ea). This variable for Flame Photometry [25]. The total counting of
women calculated by this form: 655.1 + 9.56lymphocytes and white blood cells was done using
(Weightg) + 1.85 (Height,) — 4.68 (Age.). Electrode method and by use of SIS MEX KX-
Then, the energy requirement for each patielm Kit (from Pars Azmoon company,
was calculated considering to each patient'araj, Iran).
physical activity coefficient and stress factors The data were analyzed statistically by SPSS
coefficient, e.g., Infection, bedsore, surgeryl6 software (SPSS Inc., Chicago, IL, USA).
trauma, sepsis, severe burns, and some othBescriptive data includes frequency, mean,
factors [20], and the rate of the required proteirstandard deviation, and minimum and maximum
for each patient was determined by consideringf the variables rate were determined.
the illness or having bedsore [21]. Qualitative data were compared by test.
Fasting blood samples (5 ml) were taken aComparison between the first and seventh day
baseline and after 1 week at Alzahra Hospitalvas done by paired-sample t-test.
laboratory in an early morning after an overnight
fast. Laboratory values for albumin, creatining an  Results
potassium,; total counting of lymphocytes, sodium, This study was carried out on 100 patients (55
phosphorus, and magnesium were considered agen and 45 women). Participants were aged 4-89
biochemical indices. The values of magnesiumyears. The mean age of the participants was 50.0
albumin, and phosphorus were derived by Pars Kit 21.5 years. The causes of hospitalization in ICU
Test (from Pars Azmoon Company, Karaj, Iran)are mentioned in table 1. Thirty-six of impatiens
The method of Photometric Xylidyl Blue, had surgery. Anthropometric indices of patients
Photometric Bromocresol Green, and Photometriare shown in table 2. BMI of 43% of patients was
UV Test used for determination of serumin the normal range. Mid arm circumference
magnesium [22], albumin [23], and phosphorusiecreased in the seventh day compared to the first
[24], respectively. Serum levels of potassium anday of staying in ICU (p = 0.001).

Table 1. Frequency of patients on the basis of clinical mliesgs in ICU in Al-Zahra Hospital
2010-2011 (n = 100)

Diagnosis Number Male (n) Female (n)
Surgen 36 26 1C
Inflammatior 22 15 7
Brain and nerves dise: 22 6 16
Cardiovascular disea 9 5 4
Cancer 6 4 2
Kidney diseas: 3 - 3
Respiratory disea 2 - 2

n = Number

Table 2. Average of anthropometric and body temperatureceslof patients hospitalized in ICU of Al-Zahra
Hospital during 2010-2011 (n = 100)

Variables Frequency (%) Average SD Maximum  Minimum p value'
Height (centimete 166.0¢  11.4¢ 19C 10C -
Weight (kg 71.3¢ 15.45 124 25 -
Age (year 49.9¢ 21.5¢ 8¢ 4 -
BMI (kg/m®) 25.71 5.1¢ 40.5¢ 14.¢ -
BMI -
<18t 5

18.5-24.¢ 43

> 2t 52

Mid arm (First day 28.3¢ 4.€ 4C 1€ -
Mid arm (seventh da 27.41 4.8: 3¢ 15 -
Difference of mid arn -0.8¢ 1.62 4 -7 0.001
Temperature (First da 36.3¢ 2.71 39.2 24 -
Temperature (Seventh d: 36.6¢ 2.4¢ 39.t 221 -
Temperature differen 0.31 2.97 13.c -14.1 0.27(

5 values are reported for comparing the mid aruaiference and body temperature between first deysaventh day of
staying in ICU. BMI = Body mass index, ICU = Intensbare unit, SD = Standard deviation
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Table 3. Comparison of biochemical indices at first day aedenth day of staying in ICU among patients (06) 1

Variables First day Seventh day

Maximum  Minimum SD Average Maximum  Minimum SD Average value'
Albumin 4.8 19 0.54 3.17 45 1.9 0.53 3.14 0.570
(g/di)
Total count of 16464 120 1877.1 1.69 386.6 84 3996.8 215 0.240
lymphocytes
(cell/mn)
Sodium 156 117 6.1 1.36 176 125 6.8 1.37 0.530
(meg/l)
Potassium 7 2.6 0.69 4.04 6.1 24 0.69 4.06 0.790
(mg/dl)
Phosphorus 7 1.8 0.91 3.43 6.8 16 0.94 3.54 0.300
(mg/dl)
Magnesium 35 11 041 1.95 3.1 0.9 0.39 1.97 0.760
(meg/l)

Ip values are resulted from paired sample t-teSFBS16 software. ICU = Intensive care unit, SD adted deviation

Table 4. Frequency of patients in the normal or deficienbw@r amounts of indices at first and seventh day 100)

: First day (%) Seventh day (%) p value
Variables Less Normal More Less Normal More Less Normal More
Albumin (3/5-5 g/dIj 67 33 - 77 23 - 0.04 0.110 >0.001
Sodium (135-145 meg/l) 38 57 5 32 61 7 0.20 0.020.100
Potassium (3/6-5 mg/dl) 21 72 7 26 65 9 0.06 0.030.070
Phosphorus (3-4/5 mg/dl) 33 57 10 24 68 8 0.1 0.050.030
Magnesium (1/4-2/3 meq/l) 11 76 13 6 79 15 0.18 10.0 0.040

INumbers in parenthesis indicate the normal range

Table 3 shows the mean of biochemical indicefirst day and appropriate energy intake
at the first day and seventh day of staying in ICU(p < 0.002). Totally, 66% of patients were on
There were no significant differences regarding theentilator. 54% of patients were fed by tube.
mean of biochemical indices between the first an84% of patients received antibiotics. 39% of
seventh day of staying in ICU. patients were on no feeding situation.

Table 4 shows the distribution of patients
based on the serum levels of albumin or serum Discussion
levels of minerals at the first day and seventh The results of the present study showed that
day of hospitalization in ICU. This table showshigh percent of patients in ICU had serum
that how many percent of patients were in thalbumin level lower than normal range. Mid arm
normal range and the distribution of patients ircircumference was also reduced after seven day
less or more amounts of intake. Comparisoimpatiens in ICU. However, this reduction was
between the required energy and total energyot significant. We also found a significant
intake is shown in table 5. 61% of the patientgifference between energy intake and the real
had received less than their required energy arainounts of energy requirements among
only 39% of them were supplied with enoughinpatients. Few studies have been carried out in
energy. Among 39 patients that were suppliedhe field of assessment of malnutrition in ICU
with enough energy 29 of them were suppliegatients in Iran [2, 15, 18]. Inadequate nutritiona
more than their needs and 10 of them suppliegupport could increase the risk of malnutrition in
the exact amount of energy that estimatedhe hospitalized patients in ICU while optimal
Table 6 shows the results of binary logisticenergy receiving can deliver best clinical
regression on the potential determinant obutcomes [26, 27]. The results of the present
malnutrition in ICU impatiens. After adjusting study showed a notable difference between
the energy intakes of impatiens in three modelsgnergy intake and energy need among ICU
we saw a significant relationship between lowinpatients. Considering that the most ICU
level of plasma phosphorus in the first day angbatients were in a hyper-metabolism and hyper-
low energy intake (p < 0.030). Furthermore,catabolism situation, and in case of the lack of
there was a significant relationship betweersuitable nutritional protocol and sufficient and
appropriate level of plasma magnesium in thexact cares, it is not a faraway expectation that
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Table 5. Comparison of required amounts of energy and redednergy in patients hospitalized in ICU (n = 100)

Variables Average SD Maximum Minimum p value'
Received energy 1298.26 107.03 3000 0

Required energy 2060.22 31.92 3200 1400

Difference of above values -761.96 105.03 700 -3000 0.035

Ip values are resulted from paired sample t-teSFI8S16 software. ICU = Intensive care unit

Table 6. The results of multivariable ordinal logistic regge®n on the potential determinant of malnutrition
ICU impatiens (n = 100)

M odels Variable B SE OR (95% CI) p value'
Model 1 Gender
Female 0.075 0.543 1.078 (0.372-3.123) 0.890
Age -0.019 0.013 0.981 (0.956-1.006) 0.138
Antibiotic giving 0.274 0.966 1.315(0.198-8.740) .707
Having bed sore 0.562 0.594 1.753 (0.547-5.617) 44.3
Having ventilation 0.131 0.679 1.140 (0.301-4.315) 0.847
Temperature difference -0.008 0.073 0.992 (0.8344). 0.911
NPO (Type of receiving energy) -2.371 1.418 0.028@6-1.503) 0.094
Gavaj (Type of receiving energy) 1.043 1.053 2.@BS60-22.366) 0.322
Model 2 Height 0.132 0.091 1.142 (0.956-1.364) B.14
Weight -0.217 0.119 0.805 (0.637-1.017) 0.069
Mid arm circumference differences 0.002 0.157 1.@0236-1.364) 0.989
Body mass index 0.407 0.31 1.502 (0.818-2.760) ®.19
Model 3 Albumin (First day) 0.568 0.814 1.765 (B3&/711) 0.485
Albumin (Seventh day) -1.102 0.838 0.332 (0.064t%)7  0.188
Creatinine (First day) 0.934 0.902  2.546 (0.43304) 0.300
Creatinine (Seventh day) -1.725 0.99 0.178 (0.0244) 0.081
Total lymphocyte count (First day) 0 0 1.000 (1410001) 0.252
Total lymphocyte count (Seventh day) 0 0 1.000@0-0.000) 0.894
Sodium (First day) -0.025 0.057 0.976 (0.873-1.091) 0.664
Sodium (Seventh day) -0.003 0.045 0.997 (0.9139.08 0.950
Potassium (First day) -0.719 0.5 0.487 (0.183-1).298 0.150
Potassium (Seventh day) 0.164 0.464 1.178 (0.49552. 0.723
Phosphorus (First day) -1.058 0.496 0.347 (0.1919). 0.033
Phosphorus (Seventh day) 0.659 0.414 1.932 (0.8 0.112
Magnesium (First day) 2.279 0.743  9.766 (2.276@9)9 0.002
Magnesium (Seventh day) -0.31 0.736 0.734 (0.17184. 0.674

5 values are resulted from binary logistic regm@ssest in SPSS16 software. Model 1: Adjusting gnémtake by gender,
age, antibiotic intake, bedsore, having ventilgtimmperature difference and types of energy intdkadel 2: Adjusting
energy intake by anthropometric indices. Model 8justing energy intake by biochemical indices. ICUntensive care
unit, SE = Standard error, OR = Odds ratio, Cl| = Gimfte interval

most of them in a short time become afflictedNutrition has important effect on clinical
with severe malnutrition. The study of Salehifaroutcomes in ICU patients. Patients who are
and colleagues [19] showed that lack ofputting on no feeding situation or taking less
sufficient supplying of calorie and protein inthan calorie needing, have more risk for affinity
patients could cause the outbreak of malnutritiof  ventilation, increasing duration  of
in these patients. Energy intake less tlmaobunt  hospitalization in ICU and increasing mortality
of needing results in malnutrition and more tharfisk compare with other patients. Respiratory
needing results in increasing blood sugar risknuscles strength decrease after no feeding
Patients, who are in critical status and havé&ituation or taking less than calorie needing for a
higher BMI, are exposed in high risk of glucosefew days. Furthermore, no feeding situation is
intolerance, edema, dependence on ventilatiofi¢lated to bedsore in patients [29]. The status of
and bedsore. Patients with less BMI are exposdfie biochemical indices is also effective in
in malnutrition if they do not get amount of determination of the status of malnutrition and
energy needing [28]. the improvement trend of ICU patients [30-33].
39% of patients were on no feeding situatioMagnesium deficiency usually will result in
in the present study. This condition could be onglisrupting of the balance of the size of
of the reasons of malnutrition in these patientgnicronutrients in the body (the outbreak of
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hypoglycemia, hypophosphatemia, hypokalemiathat if a longer interval was considered between
and hyponatremia) and could cause the weaknes®easuring, we had obtained meaningful results,
of skeletal and respiratory muscles, tetany, andut short period of study caused a reduction seen
spasm among patients [34]. In the recent studyn some indices which this was not meaningful
the prevalence of magnesium deficiency was nd#42]. In addition, losing samples, short duration
in a high rate among inpatients. Usually,of hospitalization, transferring toward, death of
magnesium reduction was occurred withpatients and inadequate equipment in ICU were
increase of death and mortality risk and also theffective on the results obtained from study. The
increase of hospitalization. The reduction of theexecution of the studies with more time and better
other laboratory indices including the level ofcontrol of intervening factors could complete this
serum albumin, phosphorus and total counting oftudy. Identifying and control of effective
lymphocytes could be a sign for beingnutritional factors in incidence of malnutrition in
unsatisfactory of patient’s nutritional situation|CU could help reducing mortality rate and quick
[31, 32, 35]. In the present study, the prevalencenprovement of patients.
of the patients with low amounts of serum In this study after adjusting the energy
albumin level were high and even after 7 daysntakes of impatiens in three models, we did not
this prevalence increased among inpatients.  observe a significant relationship between level
In the study of Sungurtekin et al. [36] andof energy intake and age and gender. Based on
Thuo et al. [37] in the presence and developingbrahimi [43] and Banks et al. [44] studies,
in infections in ICU patients had significantgender is not an important factor on
effect in developing of malnutrition. Some malnutrition. Although Ebrahimi et al. [43] study
factors that have severe effects on bedsore ashowed inappropriate nutrition in the elderly
disability and reduced activities in each patientpeople than other ages. Different results may be
because in critical status anorexia and anemidue to different sample size and mean ages,
can results to disability of patient. Age, fevermaybe. Low level of plasma phosphorus in the
that relates to main diseases, body sendest day and low energy intake had a significant
reduction, inadequate nutrition, encopresis ancelationship. Hypophosphatemia maybe resulted
enuresis are some other causes [38, 39]. from sepsis conditions, decreased intestinal
Other indices in the present study include th@bsorption and renal losses [45]. Furthermore,
measuring of weight and mid-arm circumferenceéhere was a significant relationship between
which have to be measured and compared fappropriate level of plasma magnesium in the
exact diagnosis in two stages in the interval. Ifirst day and appropriate energy intake. The
this study, the mid arm circumference wasamount of plasma magnesium is affected by
measured in two stages with seven days intervabme factors in ICU patients like other
in which a meaningful reduction was observedelectrolytes, for example trauma, surgery,
The subjectsweight was not measured twice, infection, sepsis, burns, and malnutrition [45].
considering that some beds were not equipped There were some limitations in the current
with scale, and the estimation of weight bystudy. As this study was conducted only in one
expert in two stages caused much errors in theospital, we could not generalize the results to
study, therefore the expert reported the weighall the patients in all hospitals. Therefore, we
only for one time. Mid arm circumference couldshould consider this limitation while interpreting
be a good index of malnutrition [40]. Based onthe results of the present study. In this studg, th
Gerasimidis study and colleagues [41], it wasubjects weight was measured at the first day
determined that the reduction in mid armonly, considering that some beds were not
circumference was associated with malnutritionequipped with scale, therefore, estimation of
The recent study was carried out for evaluatingeduced weight and comparison with first day
of nutritional status of ICU patients, which was not available. Moreover, albumin should be
assessed series of anthropometric ancheasured at least 21 days after admission
biochemical factors besides investigation ofregarding to its half-life duration, but we had the
body temperature which would certainlyrandom levels that have been mentioned on
complete more the interpretation of the resultspatients file.
Because of the lack of valid information of the
percentage of macronutrients in patiedist, the Conclusion
rate of macronutrients was not considered, and The results of the present study showed the
the received energy was only estimated. It seeniigh percent of patients in ICU had low serum
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level of albumin, and the frequency of patients Montravers F, Ansquer M, Duval J. Transferable
with low levels of albumin increased after seven enzymatic  resistance to  third-generation
days staying in the hospital. The mid arm cephalosporins during nosocomial outbreak of
circumference decreased in the seventh day of multiresistant Klebsiella pneumoniae. Lancet.

. . : 1987; 2(8554): 302-6.
ICU impatient. There was a notable dlfference1O.McWhir§er JIg Pennington CR. Incidence and

between energy intake and energy requirement recognition of malnutrition in hospital. BMJ.

among ICU inpatients. 1994; 308(6934): 945-8.
11.Hammond K. Assessment: Dietary and clinical data.
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