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Abstract

Introduction: Malnutrition has been associated with a poorer prognosis in cancer
patients. Thus, the early assessment of nutritional risk in these patients is fundamental.
Objective: To identify associations between nutritional risk and postoperative
complications in cancer patients. Method: An analytical, observational, longitudinal
study was conducted with cancer patients undergoing surgical treatment at a public
university hospital in December 2019. Preoperative nutritional risk was assessed using
the Nutritional Risk Screening-2002. Variables related to surgery (severity, temporal
classification of the procedure, postoperative complications, total hospital stay and
postoperative hospital stay) were also collected. Results: Eighty-eight patients were
included, 51.1% of whom were adults and 64.8% were female. Nutritional risk was
found in 28.4% (n = 25) of patients. The procedures performed were mainly elective
(83.1%) and more severe (53.9%). The most frequent category of surgery was
miscellaneous, followed by coloproctological, urological and gastric surgeries.
Significant associations were found between nutritional risk and both total and
postoperative hospital stay (p <0.05). After the surgical interventions, 11.4% (n = 10) of
patients at nutritional risk had complications and a marginally significant association
was found between nutrition and postoperative pain (p <0.10). Conclusion: Nutritional
risk in cancer patients identified in the preoperative period was associated with
complications following the surgical procedure and a longer hospital stay. The
adoption of nutritional screening methods is recommended so that appropriate
interventions are implemented as early as possible.
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Resumo

Introdugéo: A presenca de desnutrigdo em pacientes oncolégicos tem sido associada
a um pior prognostico. Assim, torna-se fundamental o rastreio do risco de desnutri¢do
de forma precoce nestes individuos. Objetivo: Identificar a associagdo entre risco
nutricional e presenca de complicagcBes pds-operatdrias em pacientes oncolégicos.
Meétodo: Trata-se de um estudo analitico, observacional, de carater longitudinal,
realizado com pacientes cirdrgicos oncolégicos atendidos em um hospital
universitario publico no Nordeste brasileiro no periodo de outubro a dezembro de
2019. Foram coletadas em prontuario variaveis relacionadas a sexo, idade, risco
nutricional, através do Nutritional Risk Screening-2002, além de varidveis cirdrgicas
referentes a severidade, classificacdo temporal do procedimento, complicacdes pos-
operatérias, tempo de internamento total e pds-operatério. Resultados: Foram
incluidos 88 pacientes, dos quais 51,1% eram adultos e 64,8% do sexo feminino.
Constatou-se risco nutricional em 28,4% (n=25) dos pacientes. Os procedimentos
realizados foram, em sua maioria, cirurgias eletivas (83,1%) e de maior severidade
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(53,9%). As cirurgias realizadas com maior frequéncia foram miscelaneas, seguidas de
intervencdes da drea de coloproctologia, urologia e cirurgias gastricas. Houve
diferenca significativa entre risco nutricional e o tempo de internamento total e pds-
operatorio (p<0,05). Apos a intervencdo cirdrgica, 11,4% (n=10) dos pacientes
evoluiram com complicagdes, havendo uma significancia marginal para a associagdo
entre risco nutricional e dor no pés-operatério (p<0,10). Conclusdo: O risco nutricional
detectado no periodo pré-operatério contribuiu para a verificacdo de complica¢bes
algicas no momento posterior ao procedimento cirdrgico e para a permanéncia
hospitalar mais prolongada em pacientes oncoldgicos. Recomenda-se a adogdo de
métodos de rastreio nutricional para que interven¢Bes apropriadas sejam
implantadas precocemente.

Palavras-chave: Cirurgia oncolégica. Desnutricdo. Complicagdes pds-operatdrias.
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INTRODUCTION

Malnutrition is highly prevalent among cancer patients. Indeed, approximately 80% of such patients are
malnourished at the time of diagnosis. This malnutrition generally occurs due to an imbalance between food
intake and nutritional needs. However, the etiology of malnutrition in such cases is also multifactorial, as it
may be a consequence of the side effects of cancer treatment and/or metabolic changes, the location of the
tumor and disease stage.’?

Patients with malignant tumors may also have a high production of inflammatory cytokines, such as
interleukin 1, interleukin 6, tumor necrosis factor alpha and gamma interferon, the increased secretion of
which can lead to anorexia and cachexia.?

Malnutrition in cancer patients has been associated with a poorer prognosis and should therefore be
prevented or detected early to diminish or eliminate the occurrence of clinical complications, morbidity and
moratality.* Thus, nutritional screening is of considerable importance, as it enables the early identification of
the risk of malnutrition, and is recommended soon after admission to hospital.> Different methods are used
to assess nutritional risk. The Nutritional Risk Screening-2002 (NRS-2002) tool was designed for the hospital
setting and considers recent weight loss and changes in food intake, with adjustments for patients older than
70 years of age.®”

Considering the influence of nutritional status on the clinical and surgical evolution of hospitalized
patients, especially those undergoing surgical oncological treatment, the aim of the present study was to
identify associations between preoperative nutritional risk and postoperative complications in cancer
patients at a public hospital in northeastern Brazil.

METHODS
Study design and population

An observational, analytical, longitudinal study was conducted between October and December 2019
using data from the records of cancer patients in the surgical ward of the Professor Alberto Antunes Hospital
affiliated with the Federal University of Alagoas in the city of Maceid, Brazil. This study received approval from
the Human Research Ethics Committee of the university (certificate number: 3.606.127).

A total of 161 oncological surgical procedures were performed in the study period. Non-probabilistic
sampling was performed, with the inclusion of individuals hospitalized in the period between October and
December 2019 who met the following preestablished eligibility criteria: age 20 years or older, having
undergone surgery during the period of hospitalization and records of screening for nutritional risk in the
first 24 to 72 hours after admission to hospital. Pregnant women, nursing mothers, patients under end-of-
life care and those hospitalized due to postoperative complications were excluded from the study. Based on
these criteria, a total of 130 patients were considered eligible. However, the records of 42 patients were
incomplete. Thus, the final sample was composed of 88 patients (Figure 1).
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Figure 1. Flowchart of patient selection process based on eligibility criteria. Maceid, Brazil, 2019.
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Demographic variables

For the characterization of the sample, data were collected on the sex and age of the patients.
Individuals 20 to 59 years of age were categorized as adults and those > 60 years of age were categorized as
older people

Nutritional risk and body mass index

The NRS 2002 was used for the determination of nutritional risk. Screening was performed by duly
trained nutritionists at the hospital on all patients in the surgical work in the first 24 to 72 hours after
admission. Risk was determined using the cutoff points established by Kondrup et al.,” with a score of > 3
points considered indicative of nutritional risk.

Body mass index was categorized using the values proposed by the World Health Organization® and
Lipschitz® for adults and older people, respectively. Due to the sample size, three categories were considered
for this variable: underweight (<18.5 kg/m? for adults and < 22 kg/m? for older people), ideal range (18.5 to
24.9 kg/m? for adults and 22 to 27 kg/m? for older people) and excess weight (overweight and obesity) (> 25
kg/m? for adults and > 27 kg/m? for older people).

Surgical variables

Data related to the type of surgery were collected directly from the patient records. For the purposes
of classification, surgeries were grouped as follows: coloproctological, urological, gastric, gynecological,
neurological, head & neck, exploratory laparotomy, esophageal and miscellaneous (multiple surgeries,
lymphadenectomy, drainage of secretion, video-assisted laparoscopy and debridement). This information
enabled classifying the severity of surgery based on Stefani et al.” and the temporal classification of the
surgical procedure as proposed by Fleisher et al.,' which was dichotomized as elective or urgent surgery.
Total hospital stay and postoperative hospital stay were also evaluated.

Postoperative complications

The Postoperative Morbidity Survey'? was used to evaluate postoperative complications. This scale is
composed of nine domains addressing morbidity according to the presence/absence of preestablished
criteria: pulmonary, infectious, gastrointestinal, cardiovascular, neurological, hematological, related to the
surgical wound and pain.

Analise estatistica

The data were entered onto an Excel® spreadsheet and analyzed with the aid of the SPSS program,
version 13.0 for Windows (SPSS Inc., Chicago, IL, USA). The Kolmogorov-Smirnov test was used to determine
the distribution of continuous variables and those with normal distribution were expressed as mean and
standard deviation. In the description of proportions, binomial distribution was approximated to normal
distribution by 95% confidence intervals and significant differences were considered when there was no
overlap of the respective confidence intervals. Fisher's exact test was used for to test associations between
proportions and the Student's t-test was used for the analysis of differences between means. The level of
significance was set at 5% (p <0.05) for all analyses and marginal significance was determined when the p-
value was <0.10.
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RESULTS

One hundred sixty-one oncological surgeries were performed in the study period. Eighty-eight patients
met the inclusion criteria and were included in the present study. Mean age was 58.0 + 14.9 years and 51.1%
(n = 45) of the participants were between 20 and 59 years of age. Women accounted for the majority of the
sample (64.8%; n = 57). Nutritional risk determined using the NRS-2002 was found in 28.4% (n = 25). Other
data for the characterization of the sample are displayed in Table 1. Most surgical procedures were classified
as elective (83.1%; n = 69) and of greater severity (53.9%; n = 41).

Table 1. Characterization of sample of oncological surgical patients at a university hospital in northeast Brazil.

Macei6, 2019.
Variables N= 88
Female sex (%) 64.8
Age (years) 58.0+14.9
Body mass index (kg/m?) 26.06%5.51
20 to 59 years of age (%) 51.1
Nutritional risk (%) 284
Without postoperative complications (%) 88.6
Excess weight (kg/m?) (%) 50.2
Elective surgery (%) 83.1
Surgery of greater severity (%) 539

BMI: body mass index.

As association was found between nutritional risk and hospital stay. Both overall hospital stay and
postoperative hospital stay were longer among patients with nutritional risk determined by the NRS-2002
(Table 2)

Table 2. Difference in hospital stay according to nutritional risk in oncological surgical patients at a university
hospital in northeast Brazil. Maceié, 2019.

Variables With nutritional risk ~ Without nutritional risk p-value*
(Mean and SD) (Mean and SD) (Mean and SD)
(n=88) (n=25) (n=63)
Total hospital stay (days) 8.88+10.16 13.48+11.69 7.06+8.94 0.007*
Postoperative hospital stay (days) 6.461+9.23 9.88+11.63 5.11+7.79 0.028*

SD: standard deviation

p-value determined using Student's t-test. *p <0.05

After the surgical intervention, 11.4% (n = 10) of the patients had complications, the most frequent of
which were pulmonary (60%; n = 6) and infectious (40%; n = 4). Other complications were identified in 2.3%
(n = 2) of the patients, such as pain, cardiovascular events and renal events as well as neurological,
gastrointestinal, hematological and related to the surgical wound, which were found in 1.1% (n = 1) of the
sample. Among the patients with complications, 50% (n = 5) had some degree of nutritional risk.
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An association of marginal significance was found between nutritional risk and postoperative pain (p =
0.078), as this outcome was less frequent among individuals without nutritional risk (Table 3).

Table 3. Associations between nutritional risk and postoperative complications in oncological surgical patients at
a university hospital in northeast Brazil. Maceid, 2019.

Nutritional Risk Screening - 2002

Complications With risk Without risk p-value*
n % n %

Infectious
Yes 1 4 3 476 1.000
No 24 96 60 95.23

Pulmonary
Yes 1 4 5 7.93 0.670
No 24 96 58 92.06

Renal
Yes 1 4 1 1.58 0.490
No 24 96 62 98.41

Gastrointestinal
Yes 1 4 0 0 0.284
No 24 96 63 100

Cardiovascular
Yes 1 4 1 1.58 0.490
No 24 96 62 98.41

Neurological
Yes 1 4 0 0 0.284
No 24 96 63 100

Hematological
Yes 1 4 0 0 0.284
No 24 96 63 100

Surgical wound
Yes 0 0 1 1.58 1.000
No 25 100 62 98.41

Pain
Yes 2 8 0 0 0.078*
No 23 92 63 100

p-value determined using Fisher's exact test. *p <0.05

DISCUSSION

The literature offers few descriptions of postoperative complications in patients submitted to
oncological surgeries. Therefore, the present study describes such data in a sample of patients at a university
hospital.

The sample was equally distributed among adults and older people. Regarding sex, however, women
predominated. Cantdo et al."® detected a greater frequency of cancer in adults and older people between 51
and 80 years of age, which may be explained by the fact that aging is one of the risk factors for the occurrence
of tumors."® The greater frequency of women in the present study may be related to the greater concern for
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health and the greater likelihood of seeking healthcare services among women compared to the male
population.’

The majority of procedures were elective and of greater severity and the most frequent were in the
miscellaneous category, followed by coloproctological, urological and gastric surgeries. The high incidences
of colorectal, prostate and stomach cancer currently found in Brazil may explain the greater number of these
types of surgeries.’

Malnutrition and the loss of lean mass in cancer patients may be caused by inadequate food intake, a
reduction in physical activity and metabolic disorders, which are associated with an unfavorable prognosis,
with a poorer response to cancer treatment and a reduction in quality of life, causing changes in the patient’s
general health state and wellbeing.'®

The prevalence of malnutrition is high among cancer patients in the hospital setting. An estimated 42%
of cancer patents hospitalized in Brazil have some degree of recent weight loss and 45% are hospitalized
malnourished or at risk of malnutrition; this percentage varies depending on the disease stage and location
of the tumor."”

Malnutrition or the risk of malnutrition is often not detected at the time of admission to hospital.
However, considering the harm caused by this condition, nutritional screening is fundamental to the follow
up of these patients and the establishment of intervention measures for those considered to be at risk.>'
Thus, nutritional screening enables the early detection of patients who require nutritional care, as the hospital
routine hinders a detailed nutritional assessment of all patients. Among the different methods for
determining nutritional risk, healthcare providers should choose that which better detects the nutritional
problem of the population being studied.'>?

One of the advantages of the NRS-20027 is the capacity to relate nutritional status to the severity of the
disease. Compared to other methods, this instrument is effective at identifying nutritional risk in adult
patients hospitalized for clinical or surgical reasons. In 2003, the NRS-2002 was officially adopted by the
European Society for Parenteral and Enteral Nutrition for the detection of the risk of hospital malnutrition.
Moreover, this instrument can be considered the most recommended, as it does not exclude any specific
group and can be used with cancer patients, as done in the present investigation.>?'

Atotal of 28.4% of the patients in this study were at nutritional risk. In a similar study that evaluated the
association between nutritional risk determined using the NRS-2002 and complications following
gastrointestinal surgery, Schiesser et al.?? found a 40% rate of nutritional risk in cancer patients. Variations in
the prevalence of nutritional risk among studies may be due to the disease stage in the sample and the type
of surgeries performed. Santos et al.?® detected a significant association with the location of the tumor, as
the prevalence of nutritional risk was higher among patients with hematological, gastrointestinal, lung and
pancreatic cancer. In a study conducted by Lotici et al.,** weight loss was more prevalent in patients with
tumors in the pancreas (20.9%), digestive tract (13%), lung (10.75%) and head & neck (8.8%); moreover,
approximately 60% of the patients were diagnosed with cachexia.

Malnourished patients have higher rates of morbidity and mortality in the postoperative period
compared to patients with a good nutritional status. Involuntary weight loss is a predictor of postoperative
complications. Complications such as surgical wound infection, dehiscence of the anastomosis, sepsis and
healing difficulties are more frequent in cases of weight loss and are also associated with the speed of the
loss.”
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The complication rate in the present study was similar to that reported by Pafiella et al.,?® who found
that 14% of cancer patients submitted to surgery had complications during hospitalization, such as
hemoperitoneum, intra-abdominal abscess, peritonitis, sepsis and suture dehiscence as well as other minor
in-hospital complications. In a study conducted by Rodrigues et al.,?” nutritional risk was significantly
associated with the risk of an infectious complication, the prevalence of which was nearly fivefold greater
among patients at nutritional risk. In the present study, no significant associations were found between
preoperative nutritional risk and postoperative complications. However, patients at nutritional risk had a
greater tendency of postoperative pain (marginal significance, p <0.10), which was sufficient to require
parenteral opioids or regional analgesia.

Postoperative pain is of considerable importance, as it is associated with immobilization after surgery
and, consequently, a slower recovery, greater morbidity, a longer hospital stay and an increased risk of other
complications, such as nausea, vomiting, paralytic ileum, thromboembolic and pulmonary events, delirium,
cognitive dysfunction and sleep disorders.?®

Hospital stay was significantly longer among the patients at nutritional risk in the present study.
Previous studies also found that impaired nutritional status in hospitalized patients was associated with a
longer hospital stay, which, in turn, is associated with an increase in hospital costs.?”*

Burden et al.* investigated the nutritional status of patients with colorectal cancer in the preoperative
period. The authors found that more than half of the population studied has lost weight prior to surgery and
those with weight loss greater than 10% had a longer hospital stay. These findings underscore the importance
of nutritional screening to identify patients with weight loss in an early stage, enabling the early establishment
of a nutritional intervention, which would reduce the occurrence of postoperative morbidity and lower
hospital costs related to surgical patients.*'

CONCLUSION

Nutritional risk in the preoperative period was associated with a longer hospital stay among cancer
patients submitted to surgery. However, no associations were found between nutritional risk and
postoperative complications in this study. Nutritional screening methods are recommended so that
appropriate measures can be taken to ensure the stability of nutritional status and more favorable outcomes,
with consequent reductions in the length of hospitalization, hospital costs and the occurrence of
complications in cancer patients submitted to surgical procedures
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