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Introduction: Protein-energy malnutrition in Crohn’s disease (CD) has been
reported in 20 to 92% of patients, and is associated with increased morbidity
and mortality and higher costs for the health system. Anti-TNF drugs are a
landmark in the clinical management, promoting prolonged remission in
patients with CD. It is believed that the remission of this disease leads to nutritional recovery. The effect of biological therapy on body composition and
nutritional status is unclear.
Method: Prospective study of body assessment by bioelectrical impedance method
in patients with moderate to severe CD undergoing treatment with infliximab.
The main outcome was the body composition before and after 6 months of antiTNF therapy.
Results: There was a predominance of females (52%) with a mean age of 42±12
years. Most patients were eutrophic at baseline and remained so. There was an
increase in all parameters of body composition after anti-TNF treatment: BMI
(22.9±3.2 versus 25±3.8; p=0.005), waist circumference (88.1±6.7 versus 93.9±7.7;
p=0.002), lean mass index (17.5±2.2 versus 18.2±2.3; p=0.000) and fat mass
index (5.5±2.3 versus 6.8±2.3; p=0.000). Phase angle remained unchanged (6.2
versus 6.8; p=0.94).
Conclusion: After therapy with IFX, all components of body composition
increased, except for phase angle. The substantial increase in fat mass index
and waist circumference led to concern regarding cardiovascular risk and, thus,
to the need for further studies.
Keywords: Crohn’s disease, body composition, biologics.

Introduction
Crohn’s disease (CD) is a chronic, transmural, immunemediated condition that affects the gastrointestinal
tract with a potential for involvement of various organs
with extra-intestinal manifestations. The etiology of
CD remains unclear, but it is believed to be multifactorial with associated environmental, genetic and immunological factors. The overall prevalence is 5 to 50 cases
per 1,000 inhabitants, with a predominance of Caucasians.1 An estimate of the prevalence in the city of São
Paulo, Brazil, reported the occurrence of 14.8 cases per
100,000 inhabitants. 2
Rev Assoc Med Bras 2017; 63(5):407-413

Protein-calorie malnutrition (PCM) has been reported in about 20 to 92% of patients with CD.3-7 Many factors
contribute to PCM and deficiency of macro-nutrients,
vitamins and minerals in this group of patients. Changes
directly related to disease activity, such as inflammatory
changes in the intestinal epithelium, as well as previous
intestinal resections, may be responsible for malabsorption of nutrients and vitamins (such as vitamins A, D, E,
K and B12). Pain, present at times of disease exacerbation,
and increased inflammatory mediators, such as tumor
necrosis factor, are associated with anorexia and cachexia.8 In addition to these factors, the therapy used in the
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treatment of CD can be associated with certain side effects
that negatively affect the nutritional profile of these patients.9 Also, increased nutritional requirements as a consequence of inflammatory activity and complications of
the disease may corroborate for weight loss.10
It is well-known that weight loss, low body mass index
(BMI) and PCM predominate in patients with moderate
to severe CD, especially those admitted to hospital, being
associated with higher mortality, longer hospitalization
and increased health costs.11 Zhang et al. showed that the
BMI is inversely related to intra-abdominal infectious
complications in patients with CD undergoing an elective
surgical procedure.12
Location, phenotype, severity and disease activity appear to be directly related to impairment of nutritional
status. Disease activity is related to increased basal energy expenditure, weight loss and anemia.13,14 In addition
to malnutrition, changes in body composition such as
the occurrence of sarcopenia have been described in patients with CD.15-18 Schneider et al. describe the occurrence
of sarcopenia in 60% of patients with CD even during
clinical remission.18 Loss of lean mass (LM) has been associated with worsening of bone mineral density, increased
morbidity, loss of muscle strength, and increased risk of
infectious complications.
Traditionally, nutritional status has been evaluated
based on objective parameters (anthropometric measures,
skinfolds, clinical questionnaires, laboratory tests) and
complementary methods already well-established for the
evaluation not only of nutritional status, but also of body
composition (dilution methods, dual-energy absorptiometry and electrical bioimpedance). Bioelectrical impedance analysis (BIA) is a method widely used to estimate
body composition and nutritional status in several clinical populations because it is a simple, fast, noninvasive
method with reproducible results.19 Not only does it determine the fat mass (FM) and the fat-free mass (LM), the
four-part model also allows the evaluation of the degree
of cellular damage by determining a phase angle (PA),
which has been considered a promising tool to assess the
nutritional status and indicate prognosis.19-21
Biological therapy has dramatically changed the
treatment of inflammatory bowel diseases (IBDs). This
therapy is based on a monoclonal antibody that acts
directly by blocking tumor necrosis factor alpha (TNF-α)
and is effective in reducing inflammation, improving
symptoms and inducing intestinal mucosa healing in a
significant portion of patients.22-24 Anti-TNF therapy is
associated with a lower rate of complications of CD in
the short and long term, reduction of rates of hospital-

ization and surgery, and a significant improvement in
quality of life.22,24 On the other hand, some studies have
demonstrated an association between biological therapy
and changes in metabolic profile (e.g. hypertriglyceridemia, change in LDL composition, increase in HDL), and
weight gain, mainly at the expense of increased abdominal and visceral fat.25
Since anti-TNF therapy controls the inflammatory
state and induces remission in moderate to severe CD, it
is possible that after this intervention an increase in body
weight, LM and PA of these patients may be observed. In
this context, our study was designed to evaluate the impact
of anti-TNFα therapy on body composition and PA in
patients with active CD.

Method
In the period from April 2013 to August 2015, patients
with moderate to severe CD with indication of anti-TNF
therapy (infliximab – IFX) from the Intestinal Inflammatory Disease Outpatient Clinic of the Federal University of Juiz de Fora were included consecutively in our
prospective study for the evaluation of body composition
using BIA.
The study protocol was defined in accordance with
the Declaration of Helsinki and approved by our Institutional Ethics Committee. All patients signed the informed
consent form, before being accepted in the study.
The diagnosis of CD was established based on clinical,
endoscopic, histopathological or imaging data.24 Patients
aged between 18 and 65 years with moderate to severe
CD, refractory or dependent on corticosteroids were included. Exclusion criteria were: severe comorbidities, gestation and/or concomitant infection. All patients underwent induction therapy with IFX (5 mg/kg at weeks 0, 2
and 6) followed by maintenance every 8 weeks. Patients
who did not respond to anti-TNF therapy were excluded
from the analysis.
At baseline, medical history and eligibility criteria
were assessed. Relevant data such as age, gender, BMI and
smoking habit were noted. Variables associated with the
disease included duration, location and phenotype according to the Montreal Classification,26 therapy and
previous history of surgery.
Disease activity was established according to the
Harvey-Bradshaw Index (HBI). Moderate to severe cases
were considered as active disease if HBI > 8, either associated or not with the presence of extensive and profound
ulcers on colonoscopy, complications (e.g., stenosis, fistulas or abscess) and/or complex perianal disease. Biochemical parameters such as complete blood count, ESR,
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lipid profile, triglycerides, blood glucose, ferritin and
albumin were evaluated.
Anthropometry and body composition
Patients should wear light clothing and be barefoot for
the measurement of anthropometric data. Height was
measured in centimeters (cm) rounded to the nearest 0.5
cm, and weight was measured in kilograms (kg) rounded
to the nearest 0.1 kg. LM, FM and PA were obtained by
electrical bioimpedance (Quantum BIA-101Q, Detroit,
MI). Impedance measurements were performed on the
right side, with the patient in the supine position, and
the limbs apart from each other. We used a previously
validated regression equation to analyze LM.19,27 The LM
and FM indexes are calculated by dividing the LM and
FM by the squared height, respectively. PA is a derived
measure obtained from the relation between the direct
measures of resistance and reactance. It is calculated directly from reactance and resistance:28
PA = arc tangent (reactance / resistance) × 180° / π

active disease (baseline) and remission phases (in the 6th
month), paired Student’s t-test or Wilcoxon test were
performed. Pearson or Spearman correlation was used to
assess the degree of association between variables. The
type I error probability was assumed to be 5% in all tests.

Results
Of the 26 patients selected for the study, three were
excluded: one did not attend the reevaluation visit, one
had morbid obesity and one did not respond to IFX
induction therapy.
Table 1 shows the demographic and clinical characteristics of patients with CD.
TABLE 1 Demographic and clinical characteristics of our
patients with Crohn’s disease (n=23).
Characteristic
Female

42.0±12.0

Location of CD
Upper GI tract

Physical Activity Assessment Questionnaire
The level of habitual physical activity (HPA) in daily life
was assessed using the questionnaire activity described
by Baecke et al., 27 and validated for the Brazilian population. 28 This instrument is composed of 16 questions
that cover three components of physical activity: 1) occupational physical activity score (Q1 to Q8); 2) leisuretime physical activity score (Q9 to Q12); and 3) leisuretime activities and locomotion score (Q13 to Q16).
Together, these three domains, work, sports and nonsporting leisure, result in a global physical activity score.
Scores ranging from 9 to 16 indicate a moderate level of
daily physical activity, while scores < 9 are observed in
sedentary individuals. 31

Phenotype of CD†
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12 (52.2)

Age (years)*

PA occurs when a portion of the electric current is stored
by the cell membranes, creating a phase shift.29 In a healthy
individual, PA can range from 4 to 10 degrees.8,30

Statistical analysis
Sample size was calculated considering a type I error set
at 0.05 and a sample power at 0.9 to detect a 1.5 kg LM
difference in patients with CD before and after treatment
with anti-TNFα. Thus, 25 patients would be needed for
the study.
The collected data were analyzed using specific statistical software (SPSS- Statistical Package for the Social
Sciences™, v. 13.0). For intra-group comparison in the

n (%)

Sex

2 (7.5)

Ileum

6 (26.1)

Colon

4 (17.4)

Ileum and colon

11 (49)

B1

12 (52.2)

B2

7 (30.4)

B3
Disease duration (years)

4 (17.4)
#

7.48 (1-20)

Previous surgeries

9 (39.2)

Smoking habit

4 (17.4)

*Mean and standard deviation; #mean and range; †B1: non-stricturing, non-penetrating;
B2: stricturing; B3: penetrating.

Six months after IFX therapy, there was a significant reduction in HBI score (7 versus 2; p<0.0001), as well as
complete withdrawal of corticosteroids (35% versus 0%;
p<0.0018).
Table 2 shows the laboratory data, anthropometric
values and body composition. Based on BMI, most patients
were classified as having normal weight both at baseline
and after 6 months, despite an increase in BMI observed
after treatment with IFX (22.9 versus 24.9; p=0.000).
In the analysis of body composition, we observed an
increase in all parameters, except PA (Figure 1). Although
baseline and post-intervention PA values were similar, they
were significantly lower than the predicted values (predicted
PA: 6.8°; baseline PA: 5.6° and post-intervention PA: 6.1°).
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TABLE 2 Anthropometric and body composition
indicators at baseline and 6 months after treatment with
IFX in patients with Crohn’s disease.
Baseline

Post-intervention p

Hemoglobin

13.2±1.0

13.9±1.6

0.082

Leukocytes

6,978±4,040

6,529±3,336

0.595

Triglycerides

121±55

120±72

0.809

Total cholesterol

183±43

175±39

0.393

HDL

49±12

52±12

0.916

LDL

104±15

96±38

0.373

Albumin

4±0.5

4±0.3

0.430

Weight (kg)

62.6±9.5

68.4±13.2*

0.006

BMI (kg/m2)

22.9±3.2

25.0±3.8*

0.005

WC

88.1±6.7

93.9±7.7*

0.002

Lean mass (%)

75.8±7.2

72.0±6.5*

0.008

LMI

17.5±2.2

18.1±2.3

0.000

Fat mass (%)

24.3±7.4

27.5±6.1*

0.008

FMI†

5.5±2.3

6.8±2.3

0.000

Phase angle (degrees)

5.9 (4.2-7.5)

6.1 (4.5-7.5)

0.153

Data presented as mean and standard deviation or median and interquartile range; WC: waist
circumference; * LMI: lean mass index, lean mass (kg) divided by squared height; †FMI: fat mass
index, fat mass (kg) divided by squared height.

40

p=0.005

20
30

In relation to the level of habitual physical activity of
the patients, low levels of habitual physical activity were
observed in the baseline evaluation and after the intervention, even after achieving disease remission (6.2 vs.
6.8; p=0.94).

Discussion
Biological therapy is a milestone in the treatment of IBDs.
Anti-TNF agents have become drugs of choice in the
treatment of patients with moderate to severe CD who
do not tolerate the usual therapy. TNF-α is an inflammatory cytokine with catabolic power and a lipolytic and
apoptotic effect that plays a significant role in lipid and
glucose metabolism.
The efficacy of anti-TNFα agents in controlling the
inflammatory process of IBD is indisputable. However,
its effects on the body composition of patients with CD
are still controversial. In our study, 20 (87%) of 23 patients
had an increase in total body weight and, in 9 (39.1%),
BMI values increased above 24.9, which is indicative of
overweight/obesity. With regard to body composition, an
increase in the LM (17.5±1.2 versus 18.1±2.3; p=0.000)

12
*
20
4
10
p=0.000
10
12

20

p=0.000

20

12
20

10

0
BMI pre-IFX

FIGURE 1

BMI post-IFX

LMI pre-IFX

LMI post-IFX

FMI pre-IFX

FMI post-IFX

Evaluation of body composition before and after 6 months of treatment with infliximab.

BMI: body mass index; LMI: lean mass index (lean mass in kg divided by squared height); FMI: fat mass index (fat mass in kg divided by squared height); IFX: infliximab.
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and FM indexes (5.5±2.3 versus 6.8±2.3; p=0.000) was
observed. Vandan et al. evaluated 30 patients with CD
undergoing IFX therapy and observed weight gain and
change in nutritional status, the latter associated with
clinical remission of the disease.29 Weight gain after biologic therapy has also been observed in other studies in
patients with autoimmune diseases, suggesting that this
therapy, and not simply the remission of CD, is associated with these changes in weight.30,32,33
Our results demonstrated that there was a substantial
increase in FM after the use of IFX. It should be noted
that all patients had the body water percentage within
normal values, so that FM and LM could not be affected
by disturbances in the patients’ hydration status.21 Increased FM after treatment with anti-TNF in patients
with CD has also been reported in the study by Wiese et
al.34 The gain of FM in patients who achieved clinical
remission after biological therapy can be explained by
factors such as improvement in the quantity and quality
of food intake due to absence of symptoms, less catabolism
secondary to reduction of inflammation and, last, TNF-α
blockade. TNF is a mediator of cachexia induced by inflammation.31 In addition, inhibition of TNF-α may trigger an increase in the number of adipocytes by facilitating
adipogenesis, resulting in increased FM.8
It should be noted that IFX therapy resulted in increased waist circumference (88.1±6.7 vs. 93.9±7.7 cm;
p<0.05) in our patients with CD. This finding makes us
speculate whether the increase in waist circumference
should be attributed to visceral or subcutaneous adiposity. Some studies using magnetic resonance imaging have
shown an increase in abdominal fat volume in patients
treated for 8 weeks with IFX, with homogeneous fat distribution between the visceral and subcutaneous compartments.35,36 Interestingly, the accumulation of mesenteric
fat in patients with CD has been observed and demonstrated to be independent of steroid use.29,37
A low level of physical activity leads to the disuse
of skeletal muscle and consequent atrophy, which may
be a factor present in patients with CD. All of our patients had a low level of habitual physical activity at
baseline, with no change after induction and maintenance of CD remission.
Data regarding the metabolic profile of patients with
CD undergoing anti-TNF therapy are controversial.35,38-40
Popa et al. observed reduced levels of triglycerides after
six months of anti-TNFα therapy in patients with rheumatoid arthritis.38 Similar to the findings of ParmantierDecreucq et al., despite weight gain, we did not observe
changes in our patients’ profile after anti-TNF therapy.35

Rev Assoc Med Bras 2017; 63(5):407-413

It is believed that a good control of the inflammatory
state can positively influence the lipid concentration.41
Some studies have suggested that in different chronic clinical conditions, the PA can be considered a marker
of general health, nutritional status and prognosis.42,43
Reduced PA values are associated with unfavorable disease
progression and poor prognosis. In our study, the values
found for PA were significantly lower than the reference
values, even after treatment with IFX. This lack of improvement after 24 weeks of IFX therapy may be explained
by the time of intervention, which may not have been
sufficient to produce substantial gain in the cell compartments of which PA is representative. Another factor to be
considered is that PA decreases the greater the FM and
the lower the LM. Although our patients gained LM, FM
gain was even more substantial.
Our study has some limitations. First, although the
electrical bioimpedance method is valid and reliable for
body composition analysis, it consists of a bi-compartmental model, unable to measure visceral fat and subcutaneous fat. Although the method was influenced by
the state of hydration (e.g., chronic or cirrhotic renal
patients), our patients maintained healthy hydration
and, therefore, there was no impact of this factor on
CD. Second, the sample size, although modest, was
based on sample calculations, and was able to detect
significant differences. And finally, the lack of a control
group with healthy individuals did not allow comparisons with the patients.
Important clinical implications can be highlighted
in the present study. In patients with active CD who
achieved remission, there was a gain in LM and FM. However, fat gain was more significant with consequent nutritional disorder despite CD remission. In addition, considerable fat gain, the persistence of sedentary lifestyle
even with disease in remission, and a significant increase
in waist circumference suggest a possible increase in cardiovascular risk in these patients.
In conclusion, in patients with moderate to severe
CD who achieved remission after 24 weeks of anti-TNF
therapy, body weight gain was observed, attributed mainly to gain of FM, increased waist circumference and unchanged PA. Future studies should seek to assess the
impact of fat gain on cardiovascular outcomes and overall health, as well as evaluate the effects of nutritional and
physical activity interventions simultaneously with antiTNFα treatment.
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Resumo
Impacto da terapia biológica em portadores de doença
de Crohn: Um estudo prospectivo

7.
8.
9.
10.

Introdução: Desnutrição proteico-calórica em pacientes
de doença de Crohn (DC) tem sido relatada em 20 a 92%
dos casos associando-se a maior morbimortalidade e
maiores custos para o sistema de saúde. Agentes anti-TNF
são um marco no controle clínico, promovendo remissão
prolongada em portadores de DC. Acredita-se que a remissão da doença leve à recuperação nutricional desses
pacientes. O efeito da terapia biológica na composição
corporal e no estado nutricional é pouco conhecido.
Método: Estudo prospectivo de avaliação corporal por
método de bioimpedância em portadores de DC moderada a grave submetidos a terapia com infliximabe (IFX).
O desfecho principal foi a composição corporal antes e
após 6 meses de terapia anti-TNF.
Resultados: Houve predomínio do sexo feminino (52%),
com média de idades de 42±12 anos. A maioria dos pacientes era eutrófica na inclusão do estudo e assim permaneceu. Houve aumento de todos os parâmetros da
composição corporal após o tratamento anti-TNF: IMC
(22,9±3,2 versus 25±3,8; p=0,005), circunferência abdominal (88,1±6,7 versus 93,9±7,7; p=0,002), índice de massa
magra (17,5±2,2 versus 18,2±2,3; p=0,000) e índice de massa gorda (5,5±2,3 versus 6,8±2,3; p=0,000). O ângulo de
fase manteve-se inalterado (6,2 versus 6,8; p=0,94).
Conclusão: Após terapia com IFX, observou-se aumento
de todos os componentes da composição corporal, exceto no ângulo de fase. O aumento substancial do índice
de massa gorda e da circunferência abdominal levantam
a preocupação de aumento nos riscos cardiovasculares e
necessidade de estudos complementares.
Palavras-chave: doença de Crohn, composição corporal, biológicos.
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