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Abstract \
Crohn’s disease is a chronic inflammatory condition that can involve any area in the gastrointestinal tract often involving the distal
ileum where vitamin B12 is specifically absorbed. The aim of this study was to ascertain serum vitamin B12 and folate levels in
order to investigate the correlation among these vitamin levels and disease activation, localization, duration and age at the onset
of the disease.

Study population included 103 patients with Crohn’s disease and a healthy control group of 114 individuals. C-reactive protein,
vitamin B12, folate levels were studied along with hemogram analyses. The results were evaluated in statistical comparisons. While
serum vitamin B12 levels and serum folate levels were 161.9 + 63.2(73-496) pg/mL and 4.9 + 1.4(1.2-9.4) ng/mL in the Crohn’s patient
group respectively, they were 321.7 + 126.3(85-680) pg/mL and 7.6 + 3.8(3—-25.1) ng/mL in the control group respectively. Vitamin
B12 and folate levels were distinctly lower in patients with Chron’s disease than those of the control group (P < .001). The intragroup
analysis of the patient group revealed that low vitamin B12 levels were significantly lower in the moderate group classified according to
the Crohn’s Disease Activity Index (P < .001), along with those in the L1 group with terminal/distal ileal involvement (P < .001).

Vitamin B12 and folate deficiencies are quite prevalent in patients with Crohn’s disease while this condition can lead to various
complications and they prove to be important risk factors associated especially with thrombosis and its complications. Patients
must be regularly followed-up for vitamin B12 and folate levels to supplement them where needed.

Abbreviations: AZA = azathioprine, CD = Crohn’s disease, CDAI = Crohn'’s disease activity index, CRP = C-reactive protein,

FA = folic acid, IBD = inflammatory bowel disease.
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1. Introduction

Inflammatory bowel disease (IBD) is a chronic inflammatory
disease of the gastrointestinal system which progresses with
remissions and relapses and has 2 major types: ulcerative
colitis and Crohn’s disease (CD). While ulcerative colitis has
limited involvement in the large intestine; CD is a chronic,
transmural and inflammatory disease that can be involved in
any part of the gastrointestinal tract.!'! The disease emerges
with inflammation and then can often lead to fibrosis when the
inflammation becomes transmural while it can cause clinically
obstructive symptoms. When fibrosis further progresses and
the inflammation reaches the serosa, microperforations and fis-
tulas develop. Although CD can involve any area in the gastro-
intestinal tract, it usually involves the terminal ileum and the
colon.!>3 If the intestinal inflammation in CD is not treated, it
can cause such intestinal complications as strictures, fistulas,
and abscess."!

Although the definitive cause of CD is yet to be known,
researchers have suggested that it develops as a result of the
interaction among genetic factors, microbial exposure, epigen-
etic factors, immune response, and environmental factors.!*’!
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The risk factors that affect the clinical progress of Chron’s dis-
ease include disease onset at a young age, extensive anatomical
involvement, perianal disease, stricture or penetrating disease,
deep ulcers, and history of surgical resection.!®!

The area where CD most often involves is the distal ileum
or terminal ileum where vitamin B12 is specifically absorbed.
Vitamin B12 deficiency and malabsorption can, therefore, be
expected in CD."! Folate or folic acid (FA) is an essential nutri-
ent and has a homocysteine-lowering effect.®! Patients may
develop macrocytic anemia, hyperhomocysteinemia, neurolog-
ical and psychiatric disorders if they suffer from vitamin B12
and folate deficiencies. Further, hyperhomocysteinemia associ-
ated with vitamin B12 and folate deficiency in such patients is
recognized as a risk factor for thrombosis.”!

The aim of this study was to identify the factors bringing
about vitamin B12 and folate deficiencies in CD by ascertaining
B12 and folate levels in patients with CD.

2. Materials and Methods

This study was a single-center retrospective study conducted
at the University of Health Sciences, Kartal Kosuyolu High
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Specialty Training and Research Hospital. A total of 103
patients, who had been followed up and treated at our gas-
troenterology outpatient clinic between September, 2016 and
January, 2021 having been diagnosed with CD based on clinical,
endoscopic, laboratory, histologic, and radiographic data, were
included in the study. Patients’ data were collected at the hos-
pital’s outpatient clinic as the patients presented to outpatient
visits and the hospital’s medical electronic records within the
scope of the analyses performed for the study.

The study protocol was approved by the University of Health
Sciences, Kartal Kosuyolu High Specialty Training and Research
Hospital’s Committee of Ethics (2016-KAEK-112).

2.1. Subjects

Two groups were designated for the study as the patient
group and the control group, while pregnant patients and
those who received vitamin B12 and FA supplements within
the last 6 months in both groups were excluded from the
study.

The control group consisted of healthy individuals who had
presented to the hospital for checkups. These individuals did not
have any previous history of gastrointestinal disease and history
of surgical procedure and/or history of medication. Their physi-
cal examination results were normal.

In the CD patient group, data on age, sex, age at the onset of
the disease, duration of the disease, disease localization, disease
activation, laboratory parameters, medical treatments received,
and ileal and/or colon resection histories were recorded for each
patient.

While age at CD onset, disease localization, and CD behavior
were recorded based on the Montreal classification,'”! CD acti-
vation was recorded according to the Crohn’s disease activity

index (CDAI).l'!

2.2. Criteria and definitions

The Montreal classification was used to ascertain CD char-
acteristics in patients with Crohn’s disease in this study.
According to the classification done as per age at the onset
of disease within the scope of this classification, the follow-
ing were designated as A1 < 16 years of age, A2 ages between
17 to 40, A3 > 40 years of age, while disease localization was
identified as ileum (L1), colon (L2), ileocolon (L3), upper gas-
trointestinal (L4), and disease behavior as non-stricturing/
non-penetrating, inflammatory (B1), stricturing (B2), penetrat-
ing (B3), perianal disease (P).

Crohn’s Disease Activity Index (CDAI) was used to determine
CD activation in the patient group. CDAI < 150 was assessed to
be inactivity or remission, CDAI 150 to 219 as mild, CDAI 220
to 450 as moderate, and CDAI > 450 as severe disease. Disease
activity was calculated according to the CDAI and recorded for
each patient.

Fasting venous blood samples were collected from both
groups to analyze hemogram, routine biochemical tests,
C-reactive protein (CRP), vitamin B12 and folate levels. CRP
was measured automatically with a nephelometric analyzer sys-
tem. Plasma vitamin B12 and folate levels were measured by
specific immunochemical methods.

Vitamin B12 and folate deficiencies were defined as per local
laboratory criteria and serum vitamin B12 deficiency was set
at <126 pg/mL, while folate deficiency was set at serum folate
level < 3ng/mL.

CRP inflammation indicator was recorded as a marker.
Anemia diagnosis and macrocytosis were defined according to
local laboratory criteria and international standards. Anemia
in adults was set at < 12 gr/dL for (non-pregnant) women and
at < 13 gr/dL for men, while macrocytosis was set at mean cor-
puscular volume (>98 fL).["?]

Medicine

2.3. Statistical analysis

SPSS 15.0 for Windows software was used for statistical anal-
yses. Descriptive statistics were presented in numbers and per-
centages for categorical variables, while they were presented in
mean, standard deviation, minimum, maximum, median figures
and in interquartile ranges for numeric variables. As the com-
parisons of numeric variables in independent groups did not
meet the normal distribution conditions, the Mann-Whitney
U test was used for comparisons between 2 groups, while the
Kruskal-Wallis test was used for comparisons among more than
2 groups. Subgroup analyses were performed by the Mann-
Whitney U test and interpreted with the Bonferroni correction.
Rates in the groups were compared by the chi-square analysis.
The statistical alpha significance level was set at P < .0S5.

3. Results

The population of the study consisted of a total of 103 patients
52 (% 50.5) of whom were male and 51 (% 49.5) were female,
while a total of 114 individuals were allocated to the control
group with 56 (%49.1) males and 58 (%350.9) females. There
was no statistical significance as per sex between the groups
(P =.841). The mean age was 46.4 = 13.5 (19-76) years in the
CD patient group, while it was 43.2 = 13.2 (18-74) years in the
control group bearing no statistical significance between the 2
groups (P =.073) (Table 1).

While the mean serum vitamin B12 and mean serum folate
levels were 161.9 = 63.2 (73-496) pg/mL and 4.9 = 1.4 (1.2-
9.4) ng/mL in the CD patient group respectively, the mean serum
vitamin B12 and mean serum folate levels were 321.7 = 126.3
(85-680) pg/mL and 7.6 = 3.8 (3-25.1) ng/mL in the control
group respectively. Statistically, the vitamin levels were sig-
nificantly lower in the patient group than the control group
(P <.001, P <.001). When the CD patient group was compared
to the control group with regards to CRP and hemoglobin, it
was observed that the mean CRP figure was significantly higher
in the patient group than the control group (P <.001), while
the patient group’s hemoglobin values were significantly lower
(P < .001) than those of the control group (Table 2).

The CDALI classification revealed that 63 (61.2%) of the
patients were in remission defined as inactive patients. The num-
ber of patients with mild disease according to the CDAI was 24
(23.3%), while 16 (15.5%) were moderate. Vitamin B12 levels
were found to be the lowest in the moderate group (mean vita-
min B12 level: 120 pg/mL [87-126.25]). The mean vitamin B12
figure for the inactive group (mean vitamin B12 level: 167 pg/
mL [136-208]) was found to be significantly higher than those
of the active patients in the mild (mean vitamin B12 level: 125
pg/mL [99.75-168.5] and moderate [mean vitamin B12 level:
120 pg/mL [87-126.25] categories P =.001 P <.001]). There
was, however, no statistically significant difference in the mean
vitamin B12 levels of the mild and moderate patients (P = .214).
In other words, vitamin B12 levels were significantly lower in
those with CDAI > 150 and over in comparison to the inactive
group (P =.001 P <.001) (Fig. 1), (Table 3). When we evaluated
the folate levels according to CDAI, no significant difference
was observed between the active and inactive groups in terms of
folate levels (P = .729) (Table 3).

There was no statistically significant difference among the
groups when they were compared with regards to vitamin B12
and folate levels according to the duration of the disease as well
(P=.554) (P =.952) (Table 3).

When the patient group was analyzed as per age at the time of
CD diagnosis it was observed that there was no statistically sig-
nificant difference among the groups (P = .809), although vita-
min B12 levels were found to be lower in those diagnosed at an
early age (<16 years of age with vitamin B12 levels of 142.5 pg/
mL, those diagnosed between 17-40 years of age with vitamin
B12 levels of 157 pg/mL, and those diagnosed when they were
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Clinical characteristics of the patient and the control groups.

Patient group Control group
(n=103) (n=114) P

Mean age(yr) 46.4 +13.5 432 +132 073
Sex

Female 52 (50.5%) 56 (49.1%) 841

Male 51 (49.5%) 58 (50.9%)
CDAI

Inactive 63 (61.2%)

Mild 24 (23.3%)

Moderate 16 (15.5%)
Duration of disease

0-5yr 31(30.1%)

6-10yr 25 (24.3%)

>10yr 47 (45.6%)
Montreal Classification

Al 4(3.9%)

A2 59 (57.3%)

A3 40 (38.8%)

L1 51 (49.5%)

L2 12 (11.7%)

L3 40 (38.8%)

B1 67 (65%)

B2 18 (17.5%)

B3 13 (12.6%)

Perineal disease 5 (4.9%)

Upper gastrointestinal disease 0 (0%)
Prior ileal or ileocolic resection 31(30.1%)
Treatment of CD

5-ASA 52 (50.5%)

AZA 28 (27.2%)

Biologic + AZA 2 (11.7%)

Biologic agents 6 (5.8%)

Sulfasalazin 2 (1.9%)

5-ASA + AZA 2 (1.9%)

Sulfasalazin + AZA 1(1%)

ASA = 5-aminosalicylic acid, AZA = azathioprine, CD = Crohn’s disease, CDAI = Crohn’s disease

activity index.

over 40 with vitamin B12 levels of 163 pg/mL). When we ana-
lyzed the folate levels in this group, no statistically significant
difference was found between the groups (P = .138) (Table 3).

Our results showed that the group with the lowest vitamin
B12 levels was Crohn’s patients with L1 involvement according
to the Montreal classification (mean vitamin B12 level: 124 pg/
mL (99-161)). (Fig. 2), (Table 3).

There was a statistically significant difference in mean vita-
min B12 figures in CDAI and localization groups within the
CD group (P <.001 for both). When the CD group was inves-
tigated in terms of disease localization, it was observed that
there was no patient with upper gastrointestinal involvement
(L4) in our patient group. Yet, the number of patients with L2
colonic involvement was 12 (11.7%), the number of patients
with L1 ileal involvement was 51 (49.5%), and the number of
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patients with L3 ileocolonic involvement was 40 (38.8%). The
lowest mean vitamin B12 level of 124 pg/mL (99-161 pg/mL)
was found in the L1 group with ileal involvement. CD behavior
study in the CD patient group revealed that the patients with the
inflammatory type identified as B1 made up the majority with
67 (65%) patients. The subgroup analysis of the mean vitamin
B12 and folate values showed no statistically significant differ-
ence among the groups (P = .350, P = .459) (Table 3).

When the CD group was studied it was observed that 31
(%30.1) patients had received surgical procedures due to var-
ious CD-related complications. 6 of them had had colon resec-
tions and the remaining 25 had a history of ileal, ileocolonic
resection. When the patients who had had surgical procedures
and those who had not were compared with regards to vitamin
B12 and folate levels, it was seen that there was no statistically
significant difference between the 2 although vitamin B12 and
folate levels were lower in patients with a history of surgical
procedure (P = .386; P =.708) (Table 3).

When the CD group was studied according to the treatments
they had received, it was seen that the vitamin B12 levels of the
patients who had received biological agents were found to be
significantly higher than those who had not (P = .010) (Table 3).

The number of patients with vitamin B12 deficiency (<126 pg/
mL) in the CD group was 37 (35.9%), while it was 3 (2.6%) in
the control group. Statistically vitamin B12 deficiency in the CD
group was significantly higher than the control group (P <.001).

When the patient and control groups were statistically com-
pared in terms of folate deficiency (<3 ng/mL), it was seen that
there were 3 patients (2.9 %) with folate deficiency in the Crohn’s
disease group while there was none with folate level of < 3 in
the control group. Folate deficiency comparison between the
Crohn’s disease group and the control group revealed no statis-
tically significant difference (P =.105) (Table 4).

4. Discussion

Vitamin B12 (cobalamin) is a water-soluble vitamin which is
essential for DNA synthesis, maintenance of erythropoiesis,
stability of the nervous system, and functioning of fat and car-
bohydrate metabolism.">'* As it cannot be synthesized by the
human body, it needs to be derived from food, particularly from
foods of animal origin.!?! The clinical manifestation of vitamin
B12 deficiency is quite variable ranging from mild nonspecific
symptoms to severe ones progressing with neurological and
neuropsychiatric disorders depending on the severity of vitamin
B12 deficiency.!3!

Folate, like vitamin B12, is a water-soluble nutrient that is
essential for the human body and plays a role in homocyste-
ine regulation. In humans, folate plays a very significant role in
methyl metabolism while it is directly engaged in such critical
mechanisms as DNA methylation.® Just like vitamin B12, folate
is needed for erythropoiesis and nervous system functions as
well.'’! Folate is found both in foods of animal origin and vege-
tables, and is absorbed in the proximal small intestine including
the duodenum and the jejunum.!*®

Laboratory results for the patient and control groups.

Patient group Control group P
Mean = SD Median (IQR) Mean = SD Median (IQR)
B12 161.9 + 63.2 (73-496) 161 (120-185) 321.7 + 126.3 (85-680) 302.5 (236.25-383.5) <.001
FA 49+1.4(1.2-94) 4.6 (4-5.6) 7.6 +3.8(3-25.1) 6.65 (4.85-9.1) <.001
CRP 7.9+ 11.7 (1.2-94) 4.08 (3.11-9.11) 1.7 +1.6 (0.07-9.71) 1.27 (0.64-2.43) <.001
Hb 12.8 +1.8(7.6-16.4) 13 (11.8-13.7) 140+1.9(8.9-18.3) 13.95 (12.8-15.2) <.001
MCV 83.2 + 7.7 (58.4-94.5) 84.8 (79.8-88) 85.5+5.9(60.9-105.4) 86.2 (82.9-88.5) 110

CRP = C-reactive protein, FA = folic acid, Hb = hemoglobin, MCV = mean corpuscular volume.
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Figure 1. The minimum, maximum, 25-75% percentile, median B12 levels for the CDAI groups. CDAI = Crohn’s disease activity index.

Macro and micronutrient deficiency in CD is quite often seen
both in relapse and remission stages. Patients suffer from weight
loss and particularly from decreased muscle mass and sarcopenia
in cases of macronutrient deficiency-related malnutrition, which
in turn elongates hospitalization time, delay in wound healing,
and increased peri and postoperative complications and mortal-
ity rates. Micronutrient deficiency is also prevalent in remission
and relapse stages in CD, the most common being iron, vitamin
B12 and folate deficiencies among the micronutrients.!'”]

There are studies in literature on the subject that have
reported low vitamin B12 and folate levels in CD.#714.18-231 The
results of our study, too, revealed that both vitamin B12 and
folate levels were significantly lower in the CD group than those
of the control group (P <.001). There are numerous factors
bringing about vitamin B12 and folate deficiencies in CD which
include common distal ileal involvement, long-term inflamma-
tion or fibrosis or stricture in the absorption area caused by
the surgical resection of this segment, fistula development, and
intestinal bacterial overgrowth.*!¢l Reduction in vitamin intake
during the activation periods of the disease, intestinal malab-
sorption, and increase in need are also among the most com-
mon causes.!'>'¥ Moreover, inflammation of the distal ileum and
disorders in the enterohepatic circulation of vitamin B12 also
contribute to malabsorption.l?*

The situation is a bit different for folate. One might expect to
see lesser folate deficiency in CD as it is usually absorbed in the
duodenum and proximal jejunum. Malnutrition, malabsorption
and increase in need can be listed among the causes of folate
deficiency in active patients with CD rather than absorption.!*!
Further, administration of medication for treatment like sulfas-
alazine and methotrexate that lower folate levels can lead to
deficiency as well.l'62]

When the CD group was analyzed within the scope of our
study according to age at the onset of the disease, duration of
disease, disease behavior and CDAI, we found that low vitamin
levels were correlated with disease activity and disease localiza-
tion. Patients with high CDAI (P <.001) and those with ileal
involvement had significantly lower vitamin levels (P <.001).
Patients who had received intestinal resection due to the dis-
ease (P =.386, P =.708), those who had been diagnosed at an

early age (<16) (P = .809, P = .138), and those at the early stages
of the disease, particularly those in the first 5 years (P =.554,
P =.952), were found to have low vitamin levels but we found
no statistically significant difference when the subgroups were
compared.

CD is an inflammatory disease that progresses with relapses
and remissions. The disease begins with inflammation and about
20% of the patients move from the inflammatory (B1) type on to
the stricture (B2) type within a 5-year period as the years pass on
usually with an increase in inflammation attacks and in disease
activity.l'%2% Therefore, vitamin B12 deficiency can be seen more
in those who contracted the disease at early ages. Although the
results of our study revealed that the vitamin levels in patients
who had received ileal or ileocolonic resection were lower than
those who had not, no statistically significant difference was
found between the 2 (P = .386). Researchers reported in a study
that vitamin B12 malabsorption was observed in patients with
ileal resection if the ileum was resected more than 50 to 60 cen-
timeter."”! We, however, were not able to have access to data
revealing resection sizes in patients with ileal resection.

In our study, the number of patients with vitamin B12 defi-
ciency (<126 pg/mL) in the CD group was 37 (35.9%), which
was quite high in comparison to the control group (P <.001). And
while the folate levels were lower than those of the control group,
there was no significant difference with regards to folate deficiency
(P =.105). Vitamin B12 and folate deficiencies may cause macro-
cytic anemia, hyperhomocysteinemia, neurological and psychiatric
disorders while hyperhomocysteinemia is an important risk factor
for thrombosis and thromboembolic complications.*"-%’!

Risk of a thromboembolic event is higher in patients with
IBD.B% The incidence of systemic thromboembolism in IBD
patients was reported to be 1% to 7% in clinical studies, while
it was reported to be as high as 41% in postmortem studies.
Thromboembolic complications seen in the course of the disease
lead to increased patient morbidity and mortality.3! Specifically
during the activation phases of CD a hypercoagulable state
occurs. Although the exact cause of this state remains unknown,
researchers suggested that it was multifactorial. Increase in
serum levels of plasminogen activator inhibitor, factors V and
VIII and fibrinogen; decrease in factor V Leiden, factor XIII,
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B12 and FA levels in the disease characteristics of the CD group.

B12 FA

n (%) Median (IQR) Median (IQR)
CDAI
Inactive 63 (61.2%) 167 (136-208) 4.6 (4-5.6)
Mild 24 (23.3%) 125 (99.75-168.5) 5 (4.125-5.675)
Moderate 16 (15.5%) 120 (87-126.25) 4.6 (3.25-5.725)
P <.001 729
Duration of disease
0-5yr 31 (30.1%) 154 (120-189) 4.6 (4-5.8)
6-10yr 25 (24.3%) 162 (121-209) 4.5 (4.05-5.45)
>10 47 (45.6%) 161 (120-181) 4.5 (4-5.6)
P* 554 .952
Montreal classification
Al 4(3.9%) 1425 (122.5-226.25) 6 (3.85-7.025)
A2 59 (57.3%) 157 (120-184) 4.5 (4.3-5.6)
A3 40 (38.8%) 163 (120.75-185) 4.6 (4.3-5.6)
P 809 138
L1 51 (49.5%) 124 (99-161) 4.6 (4-5.4)
L2 12 (11.7%)  163.5(111.5-202.75) 4.3 (4-4.725)
L3 40 (38.8%) 176 (162.5-207.75) 4.8 (4.2-5.975)
P* <.001 319
B1 67 (65%) 162 (122-194) 4.5 (4-5.6)
B2 18 (17.5%)  144.5(117.7-195.75) 4.7 (3.95-5.4)
B3 13 (12.6%) 165 (111-180) 5.2 (4.45-6.1)
Perineal disease 5 (4.9%) 125 (103.5-143) 5 (4-7.05)
P .35 459
Resection
Yes 31(30.1%) 157 (119-185) 5(4-5.8)
No 72 (69.9%) 162 (120.5-185) 4.55 (4-5.6)
P .386 .708
5-ASA
Yes 52 (50.5%) 161 (121.5-184.2) 4.3 (4-5.175)
No 51 (49.5%) 161 (120-201) 5.2 (4.25-5.85)
P 797 .02
AZA
Yes 28 (27.2%) 150 (119-187) 5.1 (4.3-5.8)
No 75 (72.8%) 161.5 (122-185) 4.3 (4-5.375)
P 0.642 0.052
Biologic agents
Yes 6 (5.8%) 174.5 (161.7-220.7) 5.1(4.175-6.2)
No 97 (94.2%) 150 (119.5-179.5) 4.5 (4-5.55)
P 0.01 0.203
Sulfasalazin
Yes* 2 (1.9%) 219 (120-314) 5.3 (5.3-6)
No 101 (98.1%) 161 (120-184.75) 4.55 (4-5.6)
P

ASA = 5-aminosalicylic acid, AZA = azathioprine, CD = Crohn’s disease, CDAI = Crohn’s disease

activity index.

*CDAI Inactive vs mild L2 P = .001 Inactive vs moderate L3 P < .001 mild vs moderate P = .214
Localization L1 vs L2 P =.089 L1 vs L3 P < .001 L2 vs L3 P = .152.

*Insufficient sample excluded from the analysis.

antithrombin III, and proteins C and S in addition to sponta-
neous thrombocyte aggregation and thrombocytosis are seen.!*?!

Folate is an essential co-factor in the metabolism of homo-
cysteine-methionine, and folate deficiency may lead to hyper-
homocysteinemie."”) Hyperhomocysteinemia is quite common
in patients with CD and plays a role in the pathogenesis of
thrombotic episodes as a cofactor. Low cobalamin and par-
ticularly low folate levels prove to be an important factor
in hyperhomocysteinemia development rather than disease
activation. Maintaining normal levels of these vitamins in
patients with CD is a primary factor in reducing the risk of
thrombosis.!

Oral 5-aminosalicylates acid, antibiotics, immunosuppressive
drugs like glucocorticoids and azathioprine (AZA) and biologic
agents known as immunomodulators are used in the medical
treatment of CD. Surgical treatment may be needed to initiate
clinical remission in patients unresponsive to medical treatment
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or if there is an indication.*¥ Today methotrexate and sulfasal-
azine, therapeutic agents that may cause folate deficiency, are
rarely used."®>! The number of patients who were on sulfas-
alazine, which is an agent that might disrupt folate absorption,
was 3 in our study and all had normal folate levels. While folate
levels were found to be significantly low only in the 5-amino-
salicylic acid receiving group for treatment (P = .020), vitamin
B12 levels of patients receiving only biologic agents or dual
therapy (biologic agent + AZA) were found to be significantly
higher than those who did not (P =.010 P = .006) (Table 3). We
believe that the reason for such results is that the treatment was
effective in most patients receiving biologic agents and biologic
agents + AZA and their CDAI were low with good vitamin B12
absorption from the mucosa.

The rate of malnutrition in Crohn’s disease is quite high with
a rate of 65 to 75% . The severity of malnutrition is correlated
with CD activity; the control of CD activity with a well-estab-
lished treatment leads to an improvement in patients’ nutritional
state. In a study by Wiese et al, a CD patient receiving inflix-
imab therapy was reported to have improved nutrition in paral-
lel with reduced inflammation, gained weight and the patient’s
malnutrition status improved upon decreased lipolysis.3¢!

Macrocytosis was not observed in any of the patients in the
CD group although the patients’ vitamin B12 and folate lev-
els were low which, in turn, can be explained by the fact that
microcytosis might have been masked by the coexistence of iron
deficiency anemia in these patients.’3”)

According to the European Society for Clinical Nutrition
and Metabolism guidelines, patients with IBD should be reg-
ularly followed-up for micronutrient deficiencies and these
vitamin deficiencies should be adequately replaced in order to
maintain remission and reduce the severity of inflammation.
Studies in literature also reported that serum vitamin profile
could be used as a complementary biomarker, along with
serum and stool inflammatory biomarkers, to assess disease
activity.’¥ Further, nutrigenomics studies associated micronu-
trients like vitamin D, vitamin E, calcium, FA, retinol and nic-
otinic acid that played a role in gene expression with reduced
DNA damage and recommended that they be administered at
an adequate dose for the treatment of patients with CD as they
played a role in inflammation.!

Our study has some limitations; first is that it has a retrospec-
tive design in a single center. The second is the relatively low
number of patients and controls. Third, although vitamin B12,
folate and homocysteine levels were studied together in most of
the studies on this subject in the literature, homocysteine levels
were not evaluated in our study.

Consequently, the results of our study revealed that vitamin
B12 and folate deficiency levels in patients with Crohn’s dis-
ease were higher than those of the control group. Vitamin lev-
els were also low in patients with high CDAI, those with distal
ileal involvement, those diagnosed at an early age, and those
who were within the 1% § years of the disease. Regular Vitamin
B12 and folate level checks, necessary vitamin supplementation
in due time, and improved nutrition in patients with Crohn’s
disease are quite important to prevent possible complications.
Moreover, further studies with larger populations are needed to
ascertain the risk factors that may bring about vitamin deficien-
cies in patients with CD.
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Figure 2. The minimum, maximum, 25-75% percentile, median B12 levels for the localization groups.

B12 and FA pathology values for the patient and control groups.

Patient group Control group
n (%) n (%) P
Vitamin 12 < 126 37(35.9%) 3(2.6%) <.001
Folic acid < 3 3(2.9%) 0(0.0%) 105
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