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ABSTRACT

Objective: to verify the association of phase angle with nutritional status, length of
hospitalization and death in critically ill patients. Methods: longitudinal study with 57
critically ill patients evaluated upon admission to an intensive care unit during the year
2019, in the countryside of Sdo Paulo - BR. The phase angle was obtained by electrical
bioimpedance, and nutritional assessment, by the global subjective assessment instrument
and anthropometry. The data were associated witﬂ the time of hospitalization and death.
For the analysis, Mann-Whitney and Pearson’s chi-square tests were used. Results: in the
global subjective evaluation, 59.6% of the patients presented nutritional risk, and in 91.2%
the phase angle was low. Malnutrition was associated with longer hospital stay (p=0.001) in
intensive care unit (p=0.023). There was a tendency to death in the group with nutritional
risk (p=0.054). Conclusion: The phase angle can contribute to a better accuracy in nutritional
assessment, especially when combined with other assessment methods.
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INTRODUCTION

Disease-related malnutrition in hospitalized patients is a prevalent but poorly
recognized condition and is considered a public health problem. Deficit in nutritional status
is associated with increased risk of infectious and non-infectious complications, prolonged
length of stay both in hospital and in intensive care unit (ICU), frequent readmission and
increased mortality, resulting in significant clinical and economic consequences’.

A frequent situation in critically ill patients is the rapid deterioration of the nutritional
status that usually occurs after ICU admission due to severe catabolism caused by pro-
inflammatory anoY stress-related cytokines and hormones, even when patients are well
nourished?. A study indicates that in a 10-day period of ICU stay, patients may lose 10% to
25% of body protein content, especially those with multiple organ dysfunction syndrome?.

A poor prognosis is usually associated with malnutrition. Therefore, this condition
should be detected and avoided as early as possible by means of appropriate and intensive
nutritional intervention to treat and prevent damage, which can reduce the risk of morbidity
and mortality. Therefore, the correct identification of nutritional risk upon admission is
fundamental in ICU patients*.

Some instruments are indicated to screen and diagnose critically ill patients at
admission, so that they can benefit from an early and appropriate nutritional intervention.
Among them, the Subjective Global Assessment (SGA) and the physical examination
performed at admission by a nutritionist stand out®. The Subjective Global Assessment
(SGA) encompasses changes in weight, food intake, presence of gastrointestinal symptoms,
and functional capacity.

After the stage related to nutritional screening performed at patient admission,
it becomes necessary to perform a detailed assessment, aiming to identify the baseline
condition and the risk of malnutrition to develop a nutritional care plan and monitor its
effectiveness in preventing any loss of lean body mass. However, metabolic disturbances
and organ dysfunction caused by severe diseases make nutritional assessment a challenge
to the professional®.

A detailed nutritional history of the patient often cannot be obtained due to altered
state of consciousness, presence of sedation, or reliable anthropometric measurements
such as body weight, height, waist, and arm circumferences may be inaccurate in the
presence of significant changes in total body water. Thus, the assessment of metabolically
active body cell mass by means of bedside electrical bioimpedance analysis (BIA) may
present itself as a better nutritional marker in these cases, becoming a practical alternative
that overcomes these limitations®.

BIA is a non-invasive, practical, low-cost method with fast information processing,
used to assess body composition. It consists of the passage through the body of a painless
electric current of low amplitude and low or high frequency. It is applied by means of
cables connected to electrodes or conductive surfaces, which are placed in contact with
the skin, allowing measurements such as resistance (R) and reactance (Xc)’.

In addition to estimating body components, such as muscle mass and body fat, BIA
can mention the distribution of fluids in the intra and extracellular spaces as well as the
quantity, size, and cell integrity’. Due to the amount of water and electrolytes, lean tissues
and blood are highly conductive of electric current and have low resistance to the passage
of current. With less water and electrolytes, fat and bones have low conductivity and high
resistance®.

The nutritional markers, Frovided by BIA analysis, are important for the assessment
of the nutritional status, being lean mass index (MM), impedance values (X), reactance (Xc),
resistance (R) and phase angle (PA), and may also provide values of total body water (TBW),
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intra (Al) and extracellular (AE). To assess nutritional risk or malnutrition already established
and as support for strategies in nutritional therapy, the data provided by BIA are used
and studied as markers with applications in various research as in patients with acquired
immunodeficiency (HIV) and critically ill patients®°.

PA (Phase Angle)can be used as an indicator of body cell mass. It is obtained directly
through the ratio of the values of Xc (Reactance) and R( resistance) by means of the equation
of R and Xc as the arc tangent (Xc / R) x 180 o / []. Although the biological meaning
of PA is not fully understood, it reflects not only body cell mass, but is also one of the
best indicators of cell membrane function, related to the ratio between extracellular and
intrace||L111|ar water, an important tool to estimate clinical outcomes or monitor critically ill
patients'’.

The possibility of using PA as a tool to evaluate clinical outcomes and monitor the
evolution of critically ill patients with liver cirrhosis has been pointed out by studies''?
however, it is necessary to be cautious when interpreting its values, because the association
between molecular mechanisms and PA has not been fully clarified yet.

In several clinical situations, such as patients with kidney disease, cancer, critically ill
and surgical patients, the PA has shown an association with nutritional assessment tools as
to the classification of the patient in cases of malnutrition and nutritional risk™. It decreases
when the nutritional risk increases, and this decrease compares to water changes and cell
mass loss that occur in the malnourished person'. In this context, the objective was to
verify the association between phase angle, nutritional status, length of stay and clinical
outcome of critically ill patients in intensive care.

METHOD

This is a longitudinal, prospective study with a quantitative approach, carried out in a
general teaching hospital in northwestern Sao Paulo, in four ICUs, three of them considered
general and one neurological with care for clinical and surgical patients, totaling 60 beds,
performed between the months of March to September 2019 in a teaching hospital in Sao
José do Rio Preto, in the interior of Sdo Paulo, Brazil.

The sample was composed of patients of both genders, aged 18 years or older,
evaluated within 72 hours after admission in the four ICUs. Those who were conscious
or sedated were included, and the conscious ones were responsible for answering the
requested questions. For those who were unconscious, information was requested from
their families and guardians. The sample was obtained by convenience according to the
ICU admissions during the data collection period, totaling 57 patients.

Patients who were unable to perform the BIA test, such as those with psychomotor
agitation or tremor, the presence of internal or external metallic devices (as recommended
by the manufacturer for safety reasons), amputees, pacemaker patients, and pregnant
women were excluded.

Initially, anthropometric nutritional assessment procedures and SGA of the patients
were performed within 72 hours after their ICU admission. All assessments were performed
according to protocols pre-established by the researchers and composed of instruments
validated according to current clinical nutrition guidelines. After the assessment phase,
the patients were ?ollowed by a nutritionist during the hospitalization period. From the
electronic medical records, information on length of stay in the ICU, in another unit of the
hospital after ICU discharge and clinical outcome (discharge or death) were obtained.

For screening, we applied the validated instrument called SGA, which includes
information on five criteria: changes in weight in the last six months, in view of recovery or
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stabilization until the assessment date; current food intake compared to usual; presence of
gastrointestinal symptoms, their duration and intensity; functional capacity, in other words,
if there was a change in performing activities of daily living because of eating poorly or due
to the disease. As for the physical examination, loss of subcutaneous fat was verified b
evaluating the triceps and ribs region; muscle loss detected in the quadriceps and deltoicr;
sacral or ankle edema, and the presence of ascites. The nutritional status was categorized
according to Detsky et al®.

Subsequently, an objective nutritional assessment (ANO) was performed, consisting
of a joint analysis of anthropometric parameters, such as estimated weight (kg), estimated
hei Lt (m), body mass index (BMI) (kg/m?) and measurements of arm and calf circumferences,
performed using an inelastic tape measure. The patient’s height was obtained indirectly by
measuring the height of the knee, with the patient in the supine position, with the right leg
forming a ninety-degree angle with the knee and ankle. The measurement was performed
with a special ruler, consisting of a fixed part, which was positioned on the plantar surface
of the foot (heel) and a movable part, which was pressed on the patellar head (patella).

The measurements were used to calculate weight and height, as described by Chumlea et
a|14-15.

Then, the BIA exam was performed to obtain the AF, according to the methods
stipulated in the manufacturer’s manual whose brand is Biodynamics®, model 450. In the
examination to obtain R, Xc and PA, an imperceptible, painless, and low intensity electric
current (800 pA) at a single frequency (50 kHz) was conducted by four surface electrodes,
two proximal and two distal, fixed as follows: two fixed to the dorsal region of the hand
and two to the dorsal region of the foot of the patient, on the right side of the body. The
voltage drop due to impedance was detected by the proximal electrodes. For this type of
analysis, the patient should be lying in a supine position.

The collected data were analyzed using the statistical software Statistical Package
For Social Sciences (SPSS, IBM, version 24.0) and GraphPad Instat 3.10 (2009). Categorical
variables were presented by absolute frequencies and percentages. Quantitative variables
were analyzed based on calculations of measures of central tendency and dispersion, and
then tested for normality by the Kolmogorov-Smirnov test. For the inferential analysis, the
Mann-Whitney and Pearson’s chi-square tests were used. In all analyses, a P value< 0.05
was considered statistically significant.

The research was approved by the Research Ethics Committee of the Medicine
College in Sao José do Rio Preto. Opinion 2,712,668.

RESULTS

57 patients participated in the study, 49 (86%) surgical and eight (14%) clinical, 36
(63.2%) male and 21 (36.8%) female, mean age 56+19.5 years (18 to 89 years). At the time
of ICU admission, the most frequent diagnoses were cancer 17 (29.9%), gastrointestinal
tract diseases 12 (21.0%), and neurological diseases 11 (19.3%). The demographic and
clinical characteristics of the patients are shown in Table 1.

Table 1 - Demographic and clinical characteristics of patients admitted to intensive care units of a general
hospital, Sdo José do Rio Preto, SP, Brazil, 2020

Variables n %
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Gender

Male 36 63.2
Female 21 36.8
Age

<60 years 29 50.9
>60 years 28 49.1
Diagnosis

Oncologic Disease 17 29.9
Gastrointestinal Diseases 12 21.0
Neurological diseases 11 19.3
Traumatological and/or orthopedical diseases 08 14.0
Genitourinary Tract Diseases 03 05.3
Dermatologic Diseases 02 03.5
Respiratory diseases 02 03.5
Cardiac diseases 01 01.7
Diseases of the reproductive system 01 01.7
Phase Angle

Low 52 91.2

n= number (n=57).
Source: Authors (2020).

The average length of stay in ICU was 5.5 days (1-23), and the hospital stay after ICU
discharge was 10.4 days (3-34) with mortality of 5 patients (8.8%). Through the SGA, 34
(59.6%) patients were considered at nutritional risk; it was also found that 52 (91.2%) had
PA below the expected cutoff values. Although the majority 31 (59.6%) were part of the
nutritional risk group, no significant difference was found in the PA values in relation to the
well-nourished group by SGA (p=0.601).

The mean PA observed was 5.9 + 0.86. It was associated with length of stay in ICU,
hospital stay after ICU discharge and presence of clinical complications and death, however,
with significant difference only when associated with length of hospital stay (p=0.001) and
length of stay in ICU (p=0.023) as shown in Table 2.

Table 2 - Association between PA, length of stay and outcome of patients in intensive care
units of a general hospital, Sdo José do Rio Preto, SP, Brazil, 2020

Variables Low BP n=52 Normal PA

n=05
Hospitalization time n % B % P-value
ICU
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Up to 10 days 36 85.7 15 100.0

11 to 15 days 01 02.4 0 0.023
> 15 days 05 11.9 0

HOSPITAL

Up to 10 days 25 595 13 86.6

11 to 15 days 06 143 01 06.7 0.001
> 15 days 11 262 01 06.7
Outcome

Death 05 1.9 O 0 0.468

n= number (n=57); PA= phase angle.

Source: Authors (2020).

As for nutritional risk observed b
a significant value when associated to

fe

means of the SGA, it was not possible to observe
ngth of stay in ICU and length of stay in another

hospital admission unit. However, when the nutritional state was associated with death, it
was possible to observe only a trend towards higher mortality in patients of the group that
presented nutritional risk (Table 3).

Table 3 - Association between PA, length of stay and outcome of patients in intensive care
units of a general hospital, Sdo José do Rio Preto, SP, Brazil, 2020

SGA SGA
Variables Well nourished Nutritional P- value
(n=23) risk (n=34)
Hospitalization time n % n %
ICU
Up to 10 days 21 91.3 30 88.2
11 to 15 days 00 00.0 01 03.0 0.708
>15 days 02 08.7 03 08.8
HOSPITAL
Up to 10 days 18 78.3 20 58.8
11 to 15 days 01 04.3 06 17.7 0.223
>15 days 04 17.4 08 23.5
Outcome
Death 23 100 34 100 0.054

n=number (n=57); SGA=Subjective Global Assessment; ICU=intensive care unit.

Source: Authors (2020).
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DISCUSSION

|dentification of nutritional risk at hospital admission in the ICU is important
because early intervention can minimize harm to the patient, reducing length of stay and,
consequently, health costs. In this study, approximately 60% of patients were classified with
nutritional risk by SGA. In a study that included 40 hospitalized patients diagnosed with
gastrointestinal cancer, nutritional risk was observed by SGA in 60.98% of them'. In another
study, with the participation of 924 patients, it was possible to verify that approximatel
70.7% of patients presented nutritional risk b?: using SGA". An incongruence was observed%

because the findings of this study showed a higher percentage in relation to other studies.

It is possible to observe that nutritional risk is generally present in the hospitalized
population, so it is necessary to perform nutritional screening to establish a diagnosis of
nutritional risk and provide early intervention to minimize complications associated with
malnutrition.

As for the association between PA and nutritional risk assessed by SGA, there were
no significant results, unlike a study carried out with patients with gastrointestinal diseases,
in which the PA was decreased in patients with malnutrition, which were assessed by SGA'.
Such difference may be related to the severity of the diseases presented and the high
complexity of the patients.

In the association of PA, significant results were observed regarding longer length
of stay in the ICU (p=0.023) anc? in other hospital units (p=0.001), showing a potential
to be used as a prognostic marker in critically ill patients, corroborating t%e results of
patients with low PA, who had longer hospital stay (p= 0.001) and in the ICU (p= 0.006)". In
another study, an inverse association was found between PA and length of hospital stay (p=
0.006)%; in another study, a significant association was found between PA with low values
and longer hospital stay (p< 0.0001)2".

The observed mortality was 12% in this study, a value close to that pointed out by
research involving critically ill patients, which sought to assess whether the PA could be
a factor for the prognosis, and observed that mortality was 17%, and 100% of deaths
occurred in the group of patients with low values of PA™. It is important to highlight that
mortality rate in ICU can vary according to the peculiarities of each sector, among them, the
presence of patients undergoing elective surgeries or even less severe clinical conditions,
with a tendency to present better prognoses?.

A study showed that PA is significantly associated with mortality, showing low values
of PA (women <4.6 and men <5) related to higher in-hospital mortality (p= 0.004) and ICU
mortality (p=0.020)%. A similar result was obtained in a study evaluating male patients with
liver cirrhosis, which showed lower values of PA (<4.9) and worse clinical profiles, being an
independent factor of mortality?*. In this study, despite the death of 100% of patients who
belonged to the group with low PA value, there was no significant association (p= 0.468).

When associating the nutritional risk detected by SGA to death, it was possible to
observe only a trend towards higher mortality in patients with nutritional risk, with no
significant difference (p=0.054). However, a study with critically ill patients showed that
mortality rates were significantly higher in the moderately (45.5%) and severely malnourished
(55.6%) than in the well-nourished group (10.8%; P = 0.004)%. In another study, malnutrition
was associated with a 33% increase in mortality risk and showed a significant difference
when comparing the group of well-nourished to the malnourished group, with higher
mortality in the group of malnourished patients (p < 0.001)%.

The limitations of the study were related to the heterogeneous sample regarding
clinical conditions, severity, and complexity, and to the small number of patients who fit the
inclusion criteria during the data collection period.
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CONCLUSION

PA was not associated with nutritional status and mortality of ICU patients; however,
it was associated with longer hospital stay. Nutritional status assessment by SGA showed a
trend towards death in the group of patients who presented nutritional risk at ICU admission;
however, it was not associated with longer length of stay.

The impact of this study was to demonstrate that PA is a potential prognostic marker
for ICU patients, contributing to a better accuracy at the time of nutritional assessment,
and, when combined with other methods of nutritional assessment, may indicate a worse
outcome when reduced. However, further studies are required, with a larger number of
patients and a more homogeneous sample in relation to clinical conditions, involving
different ICUs and several hospital institutions.

REFERENCES

01. Toledo DO, Piovacari SMF, Horie LM, Matos LBN, Castro MG, Ceniccola GD, et al. Campanha “Diga
nao a desnutricdo”: 11 passos importantes para combater a desnutricdo hospitalar. BRASPEN J. [Internet].
2018 [acesso em 21 jul 2022]; 33(1):86-100. Disponivel em: http://arquivos.braspen.org/journal/jan-fev-
mar-2018/15-Campanha-diga-nao-aadesnutricao.pdf.

02. Vallejo KP, Martinez CM, Adames AAM, Fuchs-Tarlovsky V, Nogales GCC, et al. Current clinical nutrition
practices in critically ill patients in Latin America: a multinational observational study. Critical Care. [Internet].
2017 [acesso em 5 mar 2018]; 21(1):227. Disponivel em: https://doi.org/10.1186/s13054-017-1805-z.

03. Koekkoek KWAC, Van Zanten ARH. Nutrition in the critically ill patient. Curr. Opin. Anesthesiol. [Internet].
2017 [acesso em 5 mar 2018]. 30:178-85. Disponivel em: https://doi.org/10.1097/AC0O.0000000000000441.

04. Arabi YM, Casaer MP, Chapman M, Heyland DK, Ichai C, Marik PE, et al. The intensive care medicine
research agenda in nutrition and metabolism. Intensive Care Med. [Internet]. 2017 [acesso em 5 mar 2018];
43:1239-56. Disponivel em: https://doi.org/10.1007/s00134-017-4711-6.

05. Detsky AS, McLaughlin JR, Baker JP, Johnston N, Whittaker S, Mendelson RA, et al. What is subjective
global assessment of nutritional status? JPEN J. Parenter Enteral Nutr. [Internet]. 1987 [acesso em 11 maio
2018]; 11(1):8-13. Disponivel em: https://doi.org/10.1177/014860718701100108.

06. Lukaskia HC, Kyle UG, Kondrup J. Assessment of adult malnutrition and prognosis with bioelectrical
impedance analysis: phase angle and impedance ratio. Curr..Opin. Clin. Nutr. Metab. Care. [Internet]. 2017
[acesso em 11 maio 2018]; 20(5): 330-9. Disponivel em: https://doi.org/10.1097/mco0.0000000000000387.

07. Belarmino G, Gonzalez MC, Torrinhas RS, Sala P, Andraus W, et al. Phase angle obtained by bioelectrical
impedance analysis independently predicts mortality in patients with cirrhosis. World J. Hepatol. [Internet].
2017 [acesso em 11 maio 2018]; 9(7):401-8. Disponivel em: https://doi.org/10.4254/wjh.v9.i7.401.

08. Garlini LM; Alves FD; Ceretta LB; Perry IS; Souza GC; Clausell NO. Phase angle and mortality: a systematic

review. Eur. J. Clin. Nutr. [Internet]. 2019 [acesso em 21 jul 2022]; 73, 495-508. Disponivel em: https://doi.
org/10.1038/s41430-018-0159-1.

09. Silva TBD; Libonati RMF. Angulo de fase e indicadores do estado nutricional em pessoa vivendo com
HIV: Aidscom sindrome lipodistréfica secundaria a terapia antirretroviral. Braz. J. Hea. Rev. [Internet]. 2020
[acesso em 21 jul 2022]; 3(4):10710-27. Disponivel em: https://doi.org/10.34119/bjhrv3n4-331.

10. Jansen AK, Gattermann T, Silva Fink J da, Saldanha MF, Dias NRC, Souza MTH de, et al. Low standardized
phase angle predicts prolonged hospitalization in critically ill patients. Clin. Nutr. ESPEN. [Internet]. 2019

Phase angle as a potential marker of nutritional status of intensive care patients
Stuqui M, Beccaria LM, Albertini SM, Godoy MF de


http://arquivos.braspen.org/journal/jan-fev-mar-2018/15-Campanha-diga-nao-aadesnutricao.pdf
http://arquivos.braspen.org/journal/jan-fev-mar-2018/15-Campanha-diga-nao-aadesnutricao.pdf
https://doi.org/10.1186/s13054-017-1805-z
https://doi.org/10.1097/ACO.0000000000000441
https://doi.org/10.1007/s00134-017-4711-6
https://doi.org/10.1177/014860718701100108
https://doi.org/10.1097/mco.0000000000000387
https://doi.org/10.4254/wjh.v9.i7.401
https://doi.org/10.1038/s41430-018-0159-1
https://doi.org/10.1038/s41430-018-0159-1
https://doi.org/10.34119/bjhrv3n4-331

Cogitare Enferm. 2022, v27:e87605

[acesso em 21 jul 2022]; 34:68-72. Disponivel em: https://doi: 10.1016/j.clnesp.2019.08.011.

11. Razzera EL, Marcadenti A, Rovedder SW, Alves FD, Fink JdS, Silva FM. Parameters of bioelectrical
impedance are good predictors of nutrition risk, length of stay, and mortality in critically Ill patients: a
prospective cohort study. J. Parenter. Enter. Nutr. [Internet]. 2020 [acesso em 21 jul 2022]; 44:849-854.
Disponivel em: https://doi.org/10.1002/jpen.1694

12. Belarmino G, Gonzalez MC, Torrinhas RS, Sala P, Andraus W et al. Phase angle obtained by bioelectrical
impedance analysis independently predicts mortality in patients with cirrhosis. World J. Hepatol. [Internet].
2017 [acesso em 11 maio 2018]; 9(7):401-8. Disponivel em: https://doi.org/10.4254/wjh.v9.i7.401.

13. Kyle UG, Soundar EP, Genton L, Pichard C. Can phase angle determined by bioelectrical impedance
analysis assess nutritional risk? A comparison between healthy and hospitalized subjects. Clinical
Nutrition. [Internet]. 2012 [acesso em 11 maio 2018]; 31:875-81. Disponivel em: https://doi.org/10.1016/j.
clnu.2012.04.002.

14. Chumlea WMC, Guo SS, Roche AF, Steinbaugh ML. Prediction of body weight for the nonambulatory
elderly from anthropometry. J. Am. Diet. Assoc. [Internet]. 1988 [acesso em 11 mai 2018]; 88(5):564-8.
Disponivel em: https://pubmed.ncbi.nlm.nih.gov/3367012/.

15. Chumlea WMC, Roche AF, Steinbaugh ML. Estimating stature from knee height for persons 60 to 90
years of age. J. Am. Geriatr. Soc. [Internet]. 1985 [acesso em 11 maio 2018]; 33(2):116-20. Disponivel em:
https://doi.org/10.1111/].1532-5415.1985.tb02276.x.

16. Lima JS, Pontes DL, Miranda TV. Avaliacdo do estado nutricional de pacientes com cancer em um hospital
da cidade de Belém/Para. BRASPEN J. [Internet]. 2018 [acesso em 21 jul 2022]; 33 (2): 166-70. Disponivel
em: http://arquivos.braspen.org/journal/abr-mai-jun-2018/09-A0-Avaliacao-do-estado-nutricional.pdf.

17. Valadao TA, Silva DMS, Mello RCR, Nascimento DBD. “Diga ndo a desnutricdo”: diagndstico e conduta
nutricional de pacientes internados. BRASPEN J. [Internet]. 2021. [acesso em 21 jul 2022]; 36 (2): 145-50.
Disponivel em: https://wdcom.s3.sa-east-1.amazonaws.com/hosting/braspen/journal/2021/journal/abr-
jun-2021/artigos/02-Diga-nao-a-desnutricao.pdf.

18. Norman K, Smoliner C, Kilbert A, Valentini L, Lochs H, Pirlich M. Disease-related malnutrition but not
underweight by BMI is reflected by disturbed electric tissue properties in the bioelectrical impedance
vector analysis. Br. J. Nutr. [Internet]. 2008 [acesso em 11 maio 2018]; 100:590e5. Disponivel em: https://
doi.org/10.1017/s0007114508911545.

19. Vermeulen KM, Leal LLA, Furtado MCMB, Vale SHL, Lais LL. Phase Angle and Onodera’s Prognostic
Nutritional Index in critically ill patients. Nutr Hosp. [Internet]. 2016 [acesso em 11 maio 2018]; 33:1268-75.
Disponivel em: https://doi.org/10.20960/nh.770.

20. Silva TK, Berbigier MC, Rubin BA, Moraes RB, Corréa Souza G, Schweigert Perry ID. Phase angle as a
prognostic marker in patients with critical illness. Nutr Clin Pract. [Internet]. 2015 [acesso em 7 dez 2020];
30(2):261-5. Disponivel em: https://doi.org/10.1177/0884533615572150.

21. Kyle UG, Genton L, Pichard C. Low phase angle determined by bioelectrical impedance analysis is
associated with malnutrition and nutritional risk at hospital admission. Clinical Nutrition. [Internet]. 2013
[acesso em 7 dez 2020]; 32(2): 294-9. Disponivel em: https://doi.org/10.1016/j.cInu.2012.08.001.

22. Vieira MS. Geographical and clinical profile of patients admitted to the ICU through the Center for
Regulatory Hospitalizations. Comun. Ciéncias Saude. [Internet]. 2011 [acesso em 7 dez 2020]; 22(3):201-10.
Disponivel em: https://bvsms.saude.gov.br/bvs/periodicos/revista ESCS v22 n3 a02 Perfil geografico

clinico.pdf.

23. Buter H, Veenstra JA, Koopmans M, Boerma CE. Phase angle is related to out come after ICU admission:
an observation al study. Clin. Nutri. ESPEN. [Internet]. 2018 [acesso em 7 dez 2020]; 23: 61-6. Disponivel
em: https://doi.org/10.1016/j.clnesp.2017.12.008.

24. Belarmino G, Gonzalez MC, Torrinhas RS, Sala P, Andraus W, et al. Phase angle obtained by bioelectrical

Phase angle as a potential marker of nutritional status of intensive care patients
Stuqui M, Beccaria LM, Albertini SM, Godoy MF de


https://doi: 10.1016/j.clnesp.2019.08.011
https://doi.org/10.1002/jpen.1694
https://doi.org/10.4254/wjh.v9.i7.401
https://doi.org/10.1016/j.clnu.2012.04.002
https://doi.org/10.1016/j.clnu.2012.04.002
https://pubmed.ncbi.nlm.nih.gov/3367012/
https://doi.org/10.1111/j.1532-5415.1985.tb02276.x
http://arquivos.braspen.org/journal/abr-mai-jun-2018/09-AO-Avaliacao-do-estado-nutricional.pdf
https://wdcom.s3.sa-east-1.amazonaws.com/hosting/braspen/journal/2021/journal/abr-jun-2021/artigos/02-Diga-nao-a-desnutricao.pdf
https://wdcom.s3.sa-east-1.amazonaws.com/hosting/braspen/journal/2021/journal/abr-jun-2021/artigos/02-Diga-nao-a-desnutricao.pdf
https://doi.org/10.1017/s0007114508911545
https://doi.org/10.1017/s0007114508911545
https://doi.org/10.20960/nh.770
https://doi.org/10.1177/0884533615572150
https://doi.org/10.1016/j.clnu.2012.08.001
https://bvsms.saude.gov.br/bvs/periodicos/revista_ESCS_v22_n3_a02_Perfil_geografico_clinico.pdf
https://bvsms.saude.gov.br/bvs/periodicos/revista_ESCS_v22_n3_a02_Perfil_geografico_clinico.pdf
https://doi.org/10.1016/j.clnesp.2017.12.008

Cogitare Enferm. 2022, v27:e87605

impedance analysis independently predicts mortality in patients with cirrhosis. World J. Hepatol. [Internet].
2017 [acesso em 7 dez 2020]; 9(7): 401-8. Disponivel em: https://doi.org/10.4254/wjh.v9.i7.401.

25. Lew CCH, Wong GJY, Cheung KP, Chua AP, Chong MFF, Miller M. Association between malnutrition and
28-day mortality and intensive care length-of-stay in the critically ill: a prospective cohort study. Nutrients.
[Internet]. 2017 [acesso em 7 dez 2020]. 23;10(1):10. Disponivel em: https://doi.org/10.3390/nu10010010.

26. Bector S, Vagianos K, Suh M, Duerksen DR. Does the subjective global assessment predict outcome in
critically Ill medical patients? J. Intensive Care Med. [Internet]. 2016. [acesso em 7 dez 2020]; 31(7):485-9.
Disponivel em: https://doi.org/10.1177/0885066615596325.

*Article extracted from the master's/PhD thesis “ANGULO DE FASE COMO POTENCIAL MARCADOR DO ESTADO
NUTRICIONAL DE PACIENTES EM TERAPIA INTENSIVA”, FACULDADE DE MEDICINA DE RIO PRETO - FAMERP SAO JOSE
DO RIO PRETO, SP, BRASIL, 2020.

Received: 15/07/2021
Approved: 23/06/2022

Associate editor: Luciana Nogueira

Corresponding author:

Maiara Stuqui

Faculdade de Medicina de Sio José do Rio Preto - FAMERP

R: Antonio Pereira Dias, n° 3847, Jardim Alvorada, Mirassol, SP
E-mail: ma.stuqui77@gmail.com

Role of Authors:

Substantial contributions to the conception or design of the work; or the acquisition, analysis, or interpretation of data
for the work - Stuqui M, Beccaria LM, Albertini SM, Godoy MF de; Drafting the work or revising it critically for important
intellectual content - Stuqui M, Beccaria LM, Albertini SM, Godoy MF de; Agreement to be accountable for all aspects of the
work in ensuring that questions related to the accuracy or integrity of any part of the work are appropriately investigated and
resolved - Stuqui M, Beccaria LM, Albertini SM. All authors approved the final version of the text.

ISSN 2176-9133

This work is licensed under a Creative Commons Attribution 4.0 International License.

Phase angle as a potential marker of nutritional status of intensive care patients
Stuqui M, Beccaria LM, Albertini SM, Godoy MF de


https://doi.org/10.4254/wjh.v9.i7.401
https://doi.org/10.3390/nu10010010
https://doi.org/10.1177/0885066615596325
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/

