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Use of Vitamin D With Anti-Tumor Necrosis Factor Therapy
for Crohn’s Disease
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Abstract

Background: Vitamin D (VD) has an important role in regulating gut
mucosal immunity, and seems to be inversely linked to disease activ-
ity and more frequent relapses in inflammatory bowel disease. In this
study, we evaluated patients with Crohn’s disease (CD) treated with
anti-tumor necrosis factor (TNF) in association with VD.

Methods: A double-blind, randomized, prospective study was con-
ducted. Thirty patients with a history of moderate to severe CD, in use
of anti-TNF, of both sexes, 18 to 70 years, with the dosage of VD <
75 nmol/L (30 ng/mL) were randomized and divided into three groups:
group 1 (G1): 10 patients received 2,000 IU VD, per os (PO)/week for 8
weeks; group 2 (G2): 10 patients received 10,000 IU VD, PO/week for 8
weeks; group 3 (G3): 10 patients received 50,000 IU VD, PO/week for 8
weeks. Before and at the end of 8 weeks patients were submitted to VD,
fecal calprotectin (FC) and C-reactive protein (CRP) dosage. Follow-up
period was 52 weeks, and they are checked for disease activity recur-
rence (Crohn’s disease activity index (CDAI) > 150, FC > 300 and com-
puterized tomography (CT) scan), FC, CRP, and VD levels.

Results: Increased VD levels were observed in all groups (P <
0.0001). CRP did not change. There was a significant decrease of FC
in G3 (1,014 £ 850 vs. 483 + 564; P=0.04), no significant decrease in
G2 (76,767 =751 vs. 535 £ 823; P=0.2) and increase in G1 (1,101 +
744 vs. 1,357 + 819; P = 0.4). During the 52-week follow-up period,
it was showed that recurrent disease activity (CDAI > 150, FC > 200
and CT scan) was predominant in patients with VD < 30 group, and
the remission rate was predominant in patients with VD > 30 group
(P = 0.0001). A statistically significant difference in VD levels was
noted in CD patients after 52 weeks that presented flare or disease
remission (P = 0.001).

Conclusions: Use of VD associated with anti-TNF treatment may im-
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prove clinical response in CD. VD levels greater than 30 ng/mL have
better rates of remission.
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Introduction

Inflammatory bowel disease (IBD) that includes ulcerative co-
litis (UC) and Crohn’s disease (CD) is a chronic relapsing-re-
mitting and progressive inflammatory disease of unclear etiol-
ogy. It is thought to result from a complex interaction between
genetic predisposition, a dysregulated immune response, and
an environmental trigger.

It is recognized that the availability of vitamin D (VD) is
essential in regulating gut mucosal immunity, and their stud-
ies suggest that VD may affect epithelial integrity of digestive
tube, innate immunological barrier function, and the develop-
ment and function of T cells. IBD patients frequently evolve
with VD deficiency with prevalence being higher than the gen-
eral population and somewhat higher in CD than UC [1-3].

VD deficiency in IBD seems to be inversely linked to dis-
ease activity, more frequent relapses, higher rates of postop-
erative recurrence, poorer quality of life, and in general, an
abnormal response to biologicals as compared with patients
with normal or high serum 25-hydroxyvitamin D (S-25(OH)
D) levels [4]. In this study, we used different doses of VD in
patients with CD that have been treated with anti-tumor ne-
crosis factor (TNF) and observed the clinical and laboratory
outcome.

Materials and Methods

The Ethics Committee of the Hospital Alberto Rassi approved
the study in clinical research (CEPHGG protocol number
783/15). This study was conducted in compliance with the eth-
ical standards of the responsible institution on human subjects
as well as with the Helsinki Declaration. All patients signed an
informed consent form to participate in the study. The patients
were recruited on Instituto Goiano de Gastroenterologia, Goi-
ania, Goias, Brazil.

This was a double-blind, randomized, prospective study.
Forty-two patients with a history of moderate to severe CD,
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Figure 1. Study design of vitamin D dosage and groups at the intervention period of 8 weeks and the observation period of 52

weeks.

in use of anti-TNF, of both sexes, between 18 to 70 years,
with the dosage of VD < 75 nmol/L (30 ng/mL), nonsmok-
ers, who signed the informed consent, were selected. Exclu-
sion criteria include: patients less than 18 or over 70 years
of age, pregnant women, those with chronic kidney or liver
disease, sarcoidosis, tuberculosis, hyper- or hypoparathy-
roidism, neoplasia, use of anticonvulsants, and patients who
received calcium supplements or VD in the last 6 months.
Thirty patients were randomized. Patients were submitted
to a questionnaire of sun exposure, quality of life (Inflam-
matory Bowel Disease Questionnaire (IBDQ)), clinical ex-
amination, VD dosage, C-reactive protein (CRP), and fecal
calprotectin (FC).

The patients were divided into three groups: group 1
(G1): 10 patients received 2,000 [U VD, per os (PO)/week for
8 weeks; group 2 (G2): 10 patients received 10,000 IU VD,
PO/week for 8 weeks; and group 3 (G3): 10 patients received
50,000 IU VD, PO/week for 8 weeks.

At the end of 8 weeks, the patients answered the IBDQ
and were submitted to VD, FC and CRP dosage.

Disease activity surveillance was based on clinical labora-
tory and radiologic parameters: Crohn’s disease activity index
(CDALI) > 150 for clinical disease activity; FC > 300 for labo-
ratory sign of disease activity; and computerized tomography
(CT) scan for signals of disease activity.

At each visit, the patients were submitted to CDAI and
FC. The patients with abnormal results of CDAI and FC were
submitted to CT scan. All patients were followed for 52 weeks
and checked for disease activity recurrence (CDAI > 150, FC
> 300, CT scan), FC, CRP, and VD levels (Fig. 1).

Statistics

Continuous variables were compared using the Mann-Whitney
test and the Student’s #-test, as appropriate. Categorical vari-
ables were assessed using Fisher’s exact test. The P value <
0.05 was considered statistically significant. All analyses were
performed using the GraphPad® 8.1.2 software.

Results

Thirty CD patients (Table 1) in anti-TNF treatment and low
VD were screened. The mean age was 37 years, and the rela-
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tion of male/female was 1:1. Most patients had CD beginning
between 17 and 40 years old. The location of the disease was
mainly ileocolonic and ileal, respectively, and structuring be-
havior was predominant. The duration of CD was determined
as less than 5 years in 53% of patients, and 47% had more than
5 years of the disease.

After randomization, three groups were performed to the
intervention period as follow: G1 group has 10 patients (eight
females and two males, age (M): 41 years); G2 group has 10
patients (eight males and two females, age (M): 37 years); G3
group has 10 patients (five males and five females), age (M):
33 years).

Clinical data before starting VD supplement are shown in

Table 1. Demographic Data of Patients (N = 30)

Variables Results
Age (mean) (years) 37
Gender
Male 15
Female 15
Age of diagnosis (Montreal classification)
Al (below 16 years) 2
A2 (between 17 and 40 years) 23
A3 (above 40 years) 5
Location
L1 (ileal) 11
L2 (colonic) 4
L3 (ileocolonic) 15
Behavior
B1 (non-stricturing, non-penetrating) 8
B2 (stricturing) 10
B3 (penetrating)
B2 + B3
Perianal disease
Duration of disease
<5 years 16
> 5 years 14
Basal vitamin D 19.3
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Table 2. Patients Data Before Starting Vitamin D Supplement

Groups Age (years) Sex(n) Duration of disease (years) (n) Location of disease (n) CRP FC Vitamin D levels
Gl 41 M (2) >5(6) L1(3) 8.1 1,101 19.5
F (8) <54 L2 (2)
L3 (5)
G2 37 M (8) >5(5) L1 (4) 5.8 767 19.1
F(2) <5(5) L2 (1)
L3 (5)
G3 33 M (5) >5(5) L1 (4) 52 1,014 19.5
F (5) <5(5) L2 (1)
L3 (5)

M: male; F: female; CRP: C-reactive protein; FC: fecal calprotectin; L1: ileal;

Table 2.

IBDQ improvement was observed in all groups with sta-
tistically significant results in G2 (P =0.04) and G3 (P=0.01).

Increased VD levels were observed in all groups (mean
+ standard deviation (SD) vs. mean + SD): G1 (19.5 £ 5.1 vs.
26+6.7,P=0.07); G2 (19.1 £ 4.1 vs. 26 £ 5.8; P =0.04); G3
(19.5+£6.4vs. 46.4 + 12.7; P<0.0001) (Fig. 2).

CRP dosage were reduced, although not statistically sig-
nificant, in G2 (5.8 £4 vs. 3.9 £2.8; P=0.18) and G3 (5.2 +
7.3 vs. 2.4+ 3.6; P=0.2); and increased in G1 (8.1 £ 10.3 vs.
13.4 +£19.9; P=0.3) (Fig. 3).

Vitamin D 80+

60

40- p=0.07 *p=0.04

G1 G2

L2: colonic; L3: ileocolonic.

There was a significant decrease of FC in G3 (1,014 + 850
vs. 483 £ 564; P = 0.04), no significant decrease in G2 (767 +
751 vs. 535 £ 823; P =0.2), and increase in G1 (1,101 + 744
vs. 1,357 £ 819; P=0.4) (Fig. 4).

After the intervention period of 8 weeks two groups were
performed for observation period as follow: VD < 30 group
(18 patients: 10 female cases and eight male); and VD > 30
group (12 patients: five female cases and seven male).

After 52-week follow-up period, it was showed that recur-
rent disease activity (CDAI > 150, FC > 200 and CT scan)
was predominant in patients with VD < 30 group and the re-
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Figure 2. Vitamin D levels in groups G1, G2, and G3, before and after supplementation.
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Figure 3. CRP levels in groups G1, G2, and G3, before and after vitamin D supplementation. CRP: C-reactive protein.
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Figure 4. FC levels in groups G1, G2, and G3, before and after vitamin D supplementation. FC: fecal calprotectin.
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Figure 5. Patients with CD activity in the observation period, during 52 weeks follow-up with vitamin D > 30 or < 30. **CD activ-
ity: CDAI > 150, FC > 200 and CT scan. CD: Crohn’s disease; FC: fecal calprotectin; CDAI: Crohn’s disease activity index; CT:

computerized tomography.

mission rate was predominant in patients with VD > 30 group
(P =0.0001) (Fig. 5). Also statistical significant results were
observed in FC (P =0.02) and CRP (P =0.01) when compared
patients with VD > 30 and VD < 30.

A statistically significant difference in VD levels was not-
ed in CD patients after an observation period of 52 weeks that
presented flare or disease remission (mean £ SD vs. mean +
SD): (42.6 £ 15.5 vs. 21.2 £ 6.0; P=0.001) (Fig. 6).

Discussion

VD seems to be important to immunologic response with the
maintenance of intestinal epithelium, modulation of inflam-
matory of the innate and immune response, and tolerogenic
adaptive immune response [5]. Gastrointestinal microbiota is
linked to the barrier function of VD. Serum VD is being cor-
related with changes in gastrointestinal microbiome associated
with inflammatory immune responses [6].

Many studies have evaluated the prevalence of VD defi-
ciency and insufficiency in people with IBD. VD deficiency
is generally higher in patients with CD than UC and usually
higher than that of the general population [1].
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VD deficiency in IBD is associated with increased disease
activity, cancer risk and anemia. Insufficient VD level at ini-
tiation of anti-TNF-alpha treatment were more likely to stop
treatment due to loss of response (hazard ratio (HR): 3.49;
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Figure 6. Levels of vitamin D in CD patients after an observation period
of 52 weeks that presented flare or disease remission. CD: Crohn’s
disease.
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95% confidence interval (CI): 1.34 - 9.09) [1].

There is a lot of clinical evidence about the role of VD
therapy in IBD. It is inversely linked to disease activity [7];
oral VD is safe with few side effects and preventing bone dete-
rioration [8], reduction of respiratory infections [9], decreases
hospitalization and the need for surgery [10]. A VD analog
was shown to act as a TNF-alpha inhibitor of peripheral blood
mononuclear cells [11].

In the present study, we used VD at different doses in com-
bination with anti-TNF for CD patients for 8 weeks. We ob-
served the clinical and laboratory response for 52 weeks. We
noted the improvement of VD levels and laboratory biomark-
ers at the end of 8 weeks mainly at the G3 group that received
50,000 Ul/week. At the observation period of 52 weeks, we
noted statistically significant difference at VD levels between
patients in remission or presented flare and that CD activity
(CDAI > 150, FC > 200, and CT scan) was reduced in patients
that presented VD levels above 30 ng/mL.

The results of the present study confirm recent publica-
tions that related VD with anti-TNF therapy. It was showed
that VD treatment inhibits the TNF pathway and suppresses
IBD [12], enhances the ability of anti-TNF therapy to suppress
dendritic cell activity in CD [13]; VD levels may influence
initial response to anti-TNF medication, low VD levels may
predispose patients to decreased odds of remission [14], and
that VD levels may influence durability of anti-TNF induction
and maintenance therapy [15].

There were some limitations in our study, mainly regard-
ing a small number of patients and the absence of a placebo
control group. However, the study had some strengths, such as
comparing three different doses of VD, observation period for
52 weeks, and results regarding VD treatment with clinical and
laboratory improvement in both the intervention and observa-
tion periods.

As previously described, the immunologic effects of VD,
the combination therapy with anti-TNF used in this study pre-
sented a good clinical and laboratory outcome. In this way,
the results suggest that VD may have a synergistic effect with
anti-TNF therapy in CD patients.

In conclusion, the use of VD associated with anti-TNF
treatment is related to improve clinical and laboratory response
in CD patients; and VD levels greater than 30 may provide
higher rates of CD remission.
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