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Infliximab-induced remission improves physical
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SUMMARY

AIM: To compare the level of physical activity (PA), exercise capacity, and body composition before and after infliximab-induced clinical
remission in patients with Crohn’s disease (CD).

METHODS: This prospective longitudinal study evaluated 44 adult outpatients with active CD before infliximab administration and 24
weeks after infliximab therapy. The patients were evaluated for PA in daily life, exercise capacity, muscle strength, and body composition.

RESULTS: 38 (86.4%) patients achieved inflixiimab-induced remission at 24 weeks and presented an increment in the number of steps
taken of 1092 (744022980 vs. 634843177, respectively; p=0.006). The inactive time was reduced when compared to the baseline value
(454.2+106.3 vs. 427.9+97.8, respectively; p=0.033). There was no difference in the distance walked before and after infliximab therapy,
while there was an increase in the fat mass index in responders to infliximab compared to the baseline (19.147.6 vs. 14.945.8; p=0.001).

CONCLUSIONS: Infliximab-induced remission was shown to be effective for increasing physical activity by improving the number of steps
and reducing inactive time. The maintenance of clinical remission associated with incentives to regular PA may contribute to making
these patients reach an ideal level of PA.
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INTRODUCTION
Crohn’s disease (CD) is a chronic, transmural, and ~ 100,000. Its relapsing-remitting course can negatively
idiopathic inflammatory bowel disease (IBD) that can ~ impact patient social, educational, and professional

involve any segment of the gastrointestinal tract.  activities, hence having a profound effect on their
The incidence of IBD and CD has been rising with  health-related quality of life (HRQOL)".
an annual incidence ranging from 3 to 20 cases per During the last decades, the impact of physical
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activity (PA) on health has been recognized in several
areas. Its role in healthy subjects is associated with
an improvement of physical, psychosocial/social, and
cognitive fields as well as an enhancement in HRQOL2.
Moreover, PA has also been proven to increase HRQOL
and reduce all-cause mortality even in patients with
chronic diseases such as type 2-diabetes, arthritis,
and cancer®. Thus, PA is considered a predictor of
public health, and the definition of an individual as
physically inactive has a critical impact further on
patient management®.

Although the role of PA in IBD patients is not well
defined, some studies about its effect on the disease’s
etiology and activity have addressed this issue®®. IBD
patients, mainly those with CD, seem to have a lower
level of PA when compared to controls’. Tew et al.®
evaluated 877 IBD patients and demonstrated that the
majority of them were minimally active or inactive,
and this sort of behavior was associated with disease
activity. The lower PA level in this population can be
explained by a multifactorial scenario. Disease man-
ifestations (e.g., diarrhea, abdominal pain, sarcope-
nia, osteoporosis, and fatigue) associated with mood
disorders may contribute to the sedentary lifestyle
of these patients, resulting in the reduction of their
physical performance®. Of note, the impact of PA on
the immune function has been demonstrated in non-
IBD populations, and it is hypothesized that it could
be related to its anti-inflammatory effect by decreas-
ing visceral fat tissue and releasing pro-inflammatory
cytokines/myokines™.

Biological therapy represented a significant
advance for CD treatment, reducing hospitalizations,
surgical interventions, and achieving good rates of
clinical remission of the disease™. Taking into account
that a low level of PA may be associated with disease
activity™, it seems very interesting to investigate it
after infliximab (IFX)-induced remission. This study
evaluated a cohort of patients with active CD submit-
ted to IFX therapy in order to compare the exercise
capacity and PA before and after IFX-induced clinical
remission. It is hypothesized that CD patients who
achieved IFX-induced remission present a significant
improvement in the previous levels of exercise capac-
ity and PA in daily life.

METHODS

This prospective longitudinal study, with a before-
and after-intervention, was conducted between March

2014 and June 2017, on adult outpatients with CD
from the Inflammatory Bowel Disease Center at the
University Hospital of the Federal University of Juiz
de Fora, Brasil. The study was approved by the institu-
tional Ethical Committee (number 95,125). All patients
provided informed consent.

We included patients with CD, aged > 18 years
and under 65 years, with a 3-month history of active
disease, defined as a Harvey-Bradshaw index (HBI)
score > 5, with an indication for anti-TNF (anti-tumor
necrosis factor-o) therapy.

Exclusion criteria were: severe disease requiring
hospitalization or immediate surgery, history of recent
surgery, previous treatment with an anti-TNF agent or
other biologic therapy, short-bowel syndrome, ostomy,
class IT or III obesity, severe hepatic disease, immuno-
deficiency syndromes, end-stage renal disease, neu-
romuscular diseases, malignancy, hemoglobin level
below 11g/dL at baseline, participation in a formal
exercise training program in the preceding 6 months.

Eligible patients received induction therapy con-
sisting of intravenous injections of 5mg/Kg of IFX at
weeks 0, 2, and 6, followed by maintenance infusion
(5mg/Kg) at weeks 14 and 22. Participants were fol-
lowed-up until week 24. Doses of concomitant med-
ications were maintained constant except for those
using steroids, for which the dose could be reduced.

Each one of the patients was evaluated at two dif-
ferent moments: M1, before IFX administration (base-
line) and M2, 24 weeks after IFX therapy. The primary
endpoint was an increase in the total number of steps/
day in daily life. HBI, anthropometry and body compo-
sition, physical activity in daily life, exercise capacity,
peripheral muscle strength, and Hospital Anxiety and
Depression Scale (HADS) were assessed in all patients.

At entry, the eligibility criteria were assessed and
medical history was recorded, including age, gen-
der, smoking status, and body mass index. The dis-
ease-associated variables recorded were duration of
disease, location and phenotype of CD according to
the Montreal classification®, CD activity, current ther-
apy, and CD-related surgical history. CD behavior was
established by both ileocolonoscopy and computed
enterography performed within six months prior to
study entry. An HBI score > 5 indicated active disease,
while clinical remission after infliximab therapy was
defined by a HBI less than 5. For practical purposes,
patients were categorized as non-responders to the
IFX therapy if a failure to achieve clinical remission
(i.e., HBI=4) from baseline was registered following
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anti-TNF therapy, as assessed at 24 weeks after the
initial infusions.

Physical activity in daily life was monitored by
DynaPort Activity Monitor (McRoberts BV, Nether-
lands) used at least four days in order to obtain the
total number of steps/day, active time, and inactive
time®. Anthropometry and body composition mea-
surements for the assessment of lean mass and fat
mass were obtained by electrical bioimpedance (Quan-
tum BIA-101Q, Detroit, MI)". Exercise capacity was
evaluated by the Shuttle Walk Test (SWT)Y, in which
the total distance covered in meters indicates the
exercise capacity. The handgrip strength (HS) was
assessed by a hydraulic dynamometer (SAEHAN®,
Korea) in Kg/f™®. Anxiety and depression levels were
assessed using the HADS, validated for the Brazilian
population. According to the validated translations of
the HADS, the cutoff value for depressive or anxiety
symptoms was 8.

Statistical analysis

Statistical analysis was performed using SPSS20.0
(SPSS, Chicago, USA). The Wilcoxon test was used to
non-parametric variables, which were described in
medians and interquartile intervals. The paired t-test
was used for evaluating parametric variables.

To detect this 20% difference in the number of
steps taken by CD patients before and after Inflix-
imab-induced remission, with 90% power and a 5%
significance level using a one-sided test, the required
sample size is at least 40 patients, considering an
IFX-induced remission rate at 24 weeks of 70%. The
number of patients was increased to 44 to compensate
for an anticipated dropout rate of 10%.

Comparisons before and after infliximab-induced
remissions on the same subjects were performed for
PA, exercise capacity, peripheral muscle strength, LM
and FM indices. This same analysis was carried out
for patients categorized as primary non-responders
to anti-TNF therapy. Statistical significance was set
p<0.05.

RESULTS

A total of 50 adult CD patients were assessed for
eligibility in the study. Among them, 3 (5.8%) patients
were excluded because they presented indeterminate
colitis, class III obesity, or contraindications to anti-
TNF therapy. In addition, 3 (5.8%) subjects discontin-
ued the study, 2 due to an adverse event, and 1 for

missing the follow-up. Consequently, 44 patients
completed 24 weeks of the complete evaluation.
The baseline characteristics of the participants are
shown in Table 1. The mean (+SD) patient age was
39.9 (+12.5), and 56.8% were females. The mean dura-
tion of the disease was 6.5 years. The most common
location and phenotype of CD were Ileocolonic (61.4%)
and stricturing (56.8%), respectively. Prior resections
were performed in 31.8% of patients. At the baseline,
20.5% were under steroids and 86.4% thiopurines
therapy. Of the total population, 38 (86.4%) patients
achieved IFX-induced clinical remission at the end of
the 24 weeks, while 6 (13.6%) were non-responders
to anti-TNF.

Patients who responded to the IFX treatment did
not differ on the baseline and during clinical remission
at week 24 in terms of peripheral muscle strength and
LM index. In contrast, there was a higher increase
in the FM index in responders following IFX therapy
compared to the baseline period (19.1£7.6vs.14.945.8;
p=0.001; Table 2). Participants with CD refractory
to anti-TNF therapy did not present any significant
change in body composition or skeletal muscle func-
tion after receiving IFX (Table 3).

TABLE 1. BASELINE DEMOGRAPHIC AND CLINICAL
CHARACTERISTICS OF PATIENTS WITH CROHN'S
DISEASE RECEIVING INFLIXIMAB (N=44)

Characteristic

Gender, (M:F) 19:25

Age, (yn)’ 399£125
Race, n (%)

White 36 (81.8)
Non-white 8(18.2)
Body-mass index, (kg/m?)* 224+33
Current smoker, n (%) 12 (27.3)

Disease location, n (%)

[L1/L2/L3] 10 (22.7)/7 (15.9)/27 (61.4)
Disease behavior, n (%)

[B1/B2/B3] 11(25)/25 (56.8)/8 (18.2)
p (perianal disease) 10 (22.7)

Disease duration, (yr)" 65+5.8

HBI score” 6.0(2-18)

Previous intestinal resections, 14 (31.8)

n (%)

Concurrent therapy at study

entry, n (%)

Glucocorticoids 9(20.5)

Thiopurines 38(86.4)
Glucocorticoids plus thiopurines | 2 (4.5)

*~ Mean = standard deviation. Abbreviations: L1 = ileal; L2= colonic; L3 = ileocolonic;
B1 = non-stricturing, non-penetrating; B2 = stricturing; B3 = penetrating; HBI = Har-
vey-Bradshaw Index
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TABLE 2. EXERCISE CAPACITY, PHYSICAL ACTIVITY IN
DAILY LIFE, AND BODY COMPOSITION IN CROHN'S
DISEASE PATIENTS BEFORE AND AFTER INFLIXIMAB-

INDUCED CLINICAL REMISSION (N=38)

Variable* Before IFX After IFX P
therapy therapy
(Active CD) (Inactive CD)
HADS-D 5 562+ 363 3.81+263 0.007
HADS-A 748 +4.20 497 +357 0.001
HBI score 6.0 (1-18) 1.58 (0 - 4) <0.001
Shuttle walking test (m) | 532.2+222.3 |586.5+2524 |0.10
Body composition (Kg)
Lean mass index 46.7+ 85 48.3+10.8 0
Fat mass index 149+58 191+76 0.001
Isometric handgrip force | 33.8+10.7 34+10.8 092
(kgf)
Physical activities in
daily life
Active time (min) 237.8 £934 2556+906 | 0.09
Inactive time (min) 4542 +1063 |4279+978 0.033
Steps/day 6348 + 3177 7440 £ 2980 | 0.006

* Values are expressed as mean and standard deviation. Abbreviations: CD= Crohn's

disease; IFX= infliximab; HBI = Harvey-Bradshaw Index.

TABLE 3. EXERCISE CAPACITY, PHYSICAL ACTIVITY IN
DAILY LIFE, AND BODY COMPOSITION IN CROHN'S

DISEASE PATIENTS NON-RESPONDERS TO INFLIXIMAB

THERAPY (N=6)

Variable* Before IFX After IFX P
therapy therapy
(Active CD) | (Inactive CD)
HBI score 850(6-16) |80(1-13) 0.85
Shuttle walking test (m) 693.3+3695 |7283+2943 | 0.75
Body composition (Kg)
Lean mass index 481+77 485+£55 0.82
Fat mass index 151+56 181+ 86 013
Isometric handgrip force | 32.8 £12.2 364+98 0.27
(kgf)
Physical activities in daily
life
Active time (min) 1782 £ 84.4 2005+772 | 030
Inactive time (min) 5176 £106.3 | 4841+1061 | 0.34
Steps/day 5084 +3875 | 54362784 |0.86

*Values are expressed as mean and standard deviation. Abbreviations: IFX= infliximab;

HBI = Harvey-Bradshaw Index

There was no difference in the distance walked
in the SWT performed before and after anti-TNF
therapy. At week 24, patients who achieved IFX-in-
duced remission presented a significant increment
from baseline in the number of steps taken of 1092
(7440+2980vs.6348+3177, respectively; p=0.006). Of
note, 18 out of 38 responder patients (47.3%) reached
the mark of 7500 steps. Additionally, inactive time was
reduced over clinical remission at week 24 compared
to the baseline period (454.2+106.3vs.427.9+97.8,
respectively; p=0.033). Also, there was an increment

in active time during the remission period compared
to the baseline, although this difference did not reach
significance (255.6+90.6vs.237.8+93.4, respectively;
p=0.09). On the other hand, non-responders to IFX
did not present any significant changes in the active
time, inactive time, number of steps taken per day,
and distance walked in the SWT (Table 3).

There was a decrease in anxiety and depression
scores following IFX-induced remissions compared
with the baseline status (Table 2). Nonetheless, the
mean depression or anxiety scores throughout the
study period remained below 8, indicating that sub-
jects presented psychological scores within a nor-
mal range.

DISCUSSION

The current study has demonstrated that CD
patients that achieve IFX-induced remission present
an improvement in PA levels in daily life. To the best
of our knowledge, this is the first study that compared
objectively measures of daily PA post infliximab inter-
vention, in eligible patients with active CD, to this
induction therapy.

It is well known that PA offers many benefits to
health even for those who have chronic diseases®. The
American College of Sports Medicine?® recommends
at least 30 minutes of moderate aerobic activity for
five days a week, or 20 minutes of heavy aerobic activ-
ity 3-times/week. Tudor-Locke et al." demonstrated
that 30 min/day of moderate-to-vigorous PA translated
into approximately 7500 steps/day. In our study, IFX
responders presented a increase in the number of
steps/day i.e., notably nearly 50% of patients reached
the mark of 7500 steps. Interestingly, another inves-
tigation noticed that an increase in 1000 steps daily
was of clinical relevance to people’s health?.. In this
context, our research demonstrated that an average
increase of 1092 steps occurred in those patients who
reached clinical remission.

The PA levels improvement observed after IFX-in-
duced remission in our investigation may define dis-
ease activity as responsible for the inability of active
CD patients to exercise. In this sense, we observed
that patients with IFX refractory-CD have not changed
their outcome in terms of active time, inactive time,
number of steps taken per day, and distance walked in
the SWT. It has also been demonstrated that regular
PA is uncommon in IBD patients and about 40%, even
though with the disease in remission, have particularly
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fatigue, joint or abdominal pain as the most common
barriers to exercises. Although most of these symp-
toms disappear with disease remission, they yet avoid
doing it for fear, shame, or insecurity because there
are no restrooms nearby?. During the last decade,
there has been an increase in the number of studies
investigating PA in IBD**?%. However, most of such
studies have focused on the evaluation of PA but none
have investigated the influence of biological therapy
on its behavior. Just one of them has employed an
accelerometer in CD patients in remission or in active
disease, and no difference was observed between both
groups. Moreover, this was a transversal study includ-
ing a small sample of patients®.

It is of clinical importance to highlight that the aim
of our investigation was to reach a higher level of PA in
active CD patients following IFX-induced clinical remis-
sion. It should be emphasized that Jones et al. demon-
strated that among patients with CD in remission, those
with higher exercise levels were significantly less likely
to develop active disease at 6 months®. Furthermore,
an inverse relationship was demonstrated between PA
and chronic disease evolution, and higher levels of PA
were associated with lower mortality risk, taking into
account all causes of death*%°.

We also found an increase in the FM index, not
accompanied by the LM index in those on clinical
remission. Weight loss has been recognized as part
of the clinical features of several patients with active
CD, although other researchers have described a FM
increase after IFX therapy®. We believe that this FM
increase after disease control may be a consequence of
the improvement in quantitative as well as qualitative
food intake after biological therapy due to the absence
of abdominal symptoms as well as lower catabolism in
consequence of better intestinal inflammation control.

Changes in functional capacity estimated by SWT
and maximal strength have not been found in the group
on clinical remission. Although active CD can lead to
sarcopenia and a sedentary lifestyle, it is possible to
speculate that the functional capacity of exercising
may be preserved in our sample, particularly because
it was composed mainly of young adults and with short
disease duration. In consequence, the systemic effects
that can occur in CD can be light with less impact on
functional capacity in this group of patients.

Improvement in PA levels may represent one very
important gain induced by biological therapy, besides
the benefits previously reported related to symptom
remission and mucosal healing. The maintenance of

clinical remission associated with incentives to regular
PA may contribute to making that these patients reach
an ideal level of PA, according to recommendations,
not only to improve life quality but also to reduce the
risk of neoplasm and general levels of mortality®#2923.

This study presents some limitations: patients
with CD were in a tertiary IBD referral center, which
tends to make them more likely to have more severe
CD than those seen in an outpatient medical care set-
ting. The lack of healthy controls and non-random
sample makes it impossible to determine the real
impact of IFX treatment on PA levels. Therefore, the
hypotheses raised here should be compared with data
obtained from future longitudinal studies. Despite
these limitations, our findings are useful to show
behavior about daily PA habits in patients with CD
during disease activity and remission. Furthermore,
it should be emphasized that the prospective nature
of the present study allowed the systematic and full
collection of data, which is an important strength to
be considered. Future prospective longitudinal studies
are necessary, including a standardized physical activ-
ity protocol aimed at patients with remission CD to
investigate whether gradually incremented PA results
in improved outcomes.

CONCLUSION

IFX-induced clinical remission followed by mainte-
nance therapy has shown to be effective for increasing
PA levels in daily life as well as reduced inactive time
on patients with active CD. Given the important role
of PA for patients with CD, anti-TNF therapy may be
a useful therapeutic strategy along with targeted rec-
ommendations for increasing PA levels.
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OBJETIVO: Comparar o nivel de atividade fisica (AF), capacidade de exercicio e composigdo corporal antes e apés remissdo clinica induzida
por infliximabe em pacientes com doenga de Crohn (DC).

METODOS: Neste estudo longitudinal prospectivo, foram envolvidos 44 pacientes ambulatoriais adultos com DC ativa avaliados antes
e depois de 24 semanas de terapia com infliximabe. Os pacientes foram avaliados quanto a AF, capacidade de exercicio, forga muscular
e composi¢do corporal.

RESULTADOS: 38(86,4%) pacientes alcancaram remissdo induzida por infliximabe em 24 semanas e apresentaram aumento no ndimero
de passos de 1092 (744042980 vs. 634813177, respectivamente; p=0,006). O tempo de inatividade foi reduzido quando comparado ao
basal (454,2+106,3 vs. 427,9+97,8, respectivamente; p=0,033). Ndo houve diferenc¢a na distancia percorrida antes e apds a terapia com
infliximabe, enquanto houve aumento no indice de massa gorda nos respondedores ao infliximabe em comparagdo ao basal (19,147,6
vs. 14,9£5,8; p=0,001).

CONCLUSOES: A remissdo induzida pelo infliximabe mostrou-se eficaz no aumento da atividade fisica, melhorando o nimero de passos
e reduzindo o tempo inativo. A manutencdo da remissdo clinica associada a incentivos a AF regular pode contribuir para que esses

pacientes atinjam um nivel ideal de AF.

PALAVRAS-CHAVE: doenca de Crohn, doenga inflamatéria intestinal, infliximabe, atividade fisica
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