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Abstract: Objectives: The study discussed and analyzed the combined efficacy of adalimumab with granulocyte and
monocyte adsorption apheresis (GMA) method on patients with ulcerative colitis (UC) and the repair of intestinal
mucosal lesion. Methods: 60 UC patients in moderate-to-severe active phase that hospitalized from January 2017
to March 2020 were chosen and randomly classified into observation group (n=30) and control group (n=30). The
control-group patients received GMA treatment, and the observation-group patients received combination therapy
of GMA and adalimumab. The therapeutic efficacy, laboratory indicators, changes of serum inflammatory factors,
and intestinal mucosal barrier impairment in two sets of participants were compared. Results: The comprehensive
effective rate of clinical treatment was remarkably higher in observation group than that in control group (P<0.05).
CRP and ESR of the two groups in post- treatment were notably lower than those before treatment (P<0.05), while
Hb and ALB in post-treatment increased significantly than in pre-intervention (P<0.05); CRP in observation group
after treatment was remarkably lower than that in control group (P<0.05), while no significant difference was no-
ticed in ESR, ALB and Hb between the two groups (P>0.05). The serum inflammatory factors in observation group
in post-treatment were significantly lower than those in the control group (P<0.05). The scores of PCT, DAO and
intestinal mucosa in two sets of participants in post-treatment were dramatically lower than those in pre-treatment
(P<0.05), and the scores in observation group after treatment were notably lower than those in the control group
(P<0.05). Conclusion: The combined efficacy of adalimumab with GMA on UC patients can improve the clinical
curative efficacy, effectively reduce the inflammatory factors, which is beneficial to the repair of intestinal mucosal
barrier function, and worthy of clinical application.
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Introduction path for the clinical treatment of UC, which

becomes a hot spot in non-drug treatment

Ulcerative colitis (UC) is a chronic non-specific
inflammatory disease of intestinal tract, with
characteristics of chronic and life-long recur-
rence due to a variety of reasons. The illness
can occur at any age, but ismuch more frequent
in people between 20 to 49 years old [1, 2]. The
etiology of UC is still unclear. It may be related
to factors such as genetics, environment or
immunity. Moreover, the disease has long
course, high relapse, and currently lacks of
effective treatment in clinic [3]. In recent years,
the application of granulocyte and monocyte
adsorption apheresis (GMA) has made a new

strqategy [4]. GMA takes leukocytes as thera-
peutic targets, selectively adsorb granulocytes
and monocytes/macrophages, so that produc-
tion of pro-inflammatory factors could be effec-
tively reduced [5, 6]. In addition, with molecular
targeted research on the pathogenesis of UC,
the prevention of cascade reaction of immune
inflammation has become a new direction
for UC treatment. The preparation of anti-tumor
necrosis factor TNF-a can promote the apopto-
sis of inflammatory cells by combining with
the proinflammatory factor TNF-a in the immu-
ne response, and block its pro-inflammatory
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effect. Adalimumab is a new type of anti-TNF-a
preparation [7, 8]. This study searched and
analyzed the combination efficacy of adalim-
umab with GMA on UC patients and its repair
effect on intestinal mucosal damage.

Materials and methods
Clinical materials

60 UC patients that hospitalized from January
2017 to March 2020 were chosen as research
subjects, and randomly classified into observa-
tion group (n=30) and control group (n=30) in
accordance with random number table. The
patients met the inclusive criteria for patients
in moderate-to-severe active phase. The study
acquired approval from the hospital ethics
committee.

Diagnostic criteria

Participants should conform to the diagnostic
criteria of Consensus on Diagnosis and
Treatment of Inflammatory Bowel Disease
(Beijing, 2018) [9], including the clinical types
of the disease, range of lesions, severity and
stage of the disease, and whether there is a
combination of parenteral manifestations.
According to colonoscopy results, the range of
lesions was evaluated upon the Montreal clas-
sification. E1: the inflammation distributed in
rectum, and the inflammatory lesions were con-
fined to the rectum and yet form into sigmoid
colon; E2: the inflammation distributed in left
colon, and the inflammatory lesions affected
the left colon (beyond the spleen area); E3: the
inflammation widely distributed in colon, and
the inflammatory lesions were widely accumu-
lated in spleen area or even entire colon. The
severity of the disease was scored according to
the modified Mayo scoring system. The scores
of 3-5 points were mild activity, 6-10 points
were moderate activity, and 11-12 points were
severe activity.

Pathological staining

The pathological tissues were taken under
colonoscopy, fixed with 4% paraformaldehyde
fixative, routinely embedded in paraffin and
sectioned. Subsequently, we stained the patho-
logical tissues and observed the lesions under
light microscope.
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Inclusive and exclusive criteria

Inclusive criteria: (1) The patient met the
diagnostic criteria of UC; (2) Patients belong to
moderate to severe activity; (3) Patients aged
between 18-60 years old; (4) Patients who
were willing to receive GMA treatment and
signed the informed consent for specialized
treatment.

Exclusive criteria: (1) Patients with coagulation
dysfunction: (2) Patients who cannot tolerate
GMA therapy or were allergic to heparin; (3)
Patients with mild disease or in remission
stage; (4) Patients who were afraid of leukocyte
therapy or had a psychical diseases history; or
(5) Patients in pregnancy, breast-feeding or
planning a pregnancy.

Methods

Both groups of participants received GMA
treatment. Before treatment, the patents’ VS,
including blood pressure, pulse, heart rate,
breathing, etc., were measured. The GMA
treatment was performed under stable con-
dition of patients. During treatment, the
patient was placed in supine position, a cir-
culation pathway was established in the
patient’'s median cubital vein. The blood
discharged from the left (right) vein, passed
through the Adacolumn adsorption column,
and then returned to body from the right
(left) vein. The system was pre-immersed in 1 L
normal saline, followed by 400 IU of heparin
sodium. The filtration rate was 30 ml/min,
and the whole circulation process was about
60 min. A total of 1800 ml blood was
processed, and 2000 IU heparin sodium was
continuously pumped through the input port.
The patient rested in the intensive care unit for
2 hours after the treatment, and returned to
the ward without any discomfort. After the GMA
treatment, the patients were given 5-ASA main-
tenance treatment with a dose of 2-3 g/d, and
the dosage was adjusted according to the
patient’'s condition. The observation group
patients, after the completion of GMA treat-
ment, were given Adamumab (40 mg/ml) sub-
cutaneous injection by 40 mg/ml once every
two weeks, and 4 times in total; while the con-
trol-group-patients received same volume of
saline subcutaneous injection by once every
two weeks for 4 times totally.
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Table 1. Comparison of clinical data between the two groups

Number Gender

Disease Condition

Group of Cases Male Female Age (years old, Xx+s) Diseases course (years, X S) Moderate severe
Observation group 30 23 7 29.83+7.42 1.25+0.36 19 11
Control group 30 21 9 30.16+6.95 1.33+0.40 17 13
t/X? - 0.341 0.178 0.814 0.278

P - 0.559 0.860 0.419 0.598

Evaluation criteria for clinical efficacy

According to literature standards [10], the
remission was defined as: the patient’s clinical
symptoms completely disappeared, the muco-
sal healing was prompted by colonoscopy or
the modified Mayo score was <2 points, and
there was no single sub-item score >1 point;
Effective: the symptoms of participants basi-
cally disappeared, mild mucosal inflammation
was observed by colonoscopy or the modified
Mayo score was reduced by 230% or =3 points
relative to the decrease of baseline, and scores
of the blood stool decreased by >1 point or was
scored at O or 1 point; Invalid: The patient’s
clinical symptoms and colonoscopy were not
improved. The comprehensive effective rate of
treatment = (remission + effective)/total num-
ber of cases x 100%.

Index observation

(1) Patients underwent monitoring of erythro-
cyte sedimentation rate (ESR), albumin (ALB),
hemoglobin (Hb), and CRP before and after
treatment. ALB and Hb were detected by auto-
matic biochemical analyzer (Beckman, USA),
ESR by erythrocyte sedimentation rate analyzer
(Beijing Putian Xingiao Technology Co., Ltd.),
and C-reactive protein (CRP) by enzyme-linked
immunoassay (ELISA).

(2) The peripheral venous blood of the two
groups was drawn in prior - and post-therapy,
the serum was separated after centrifugation,
and the interleukin-1p (IL-1B), IL-6, IL-8 and
TNF-a were detected.

(3) The damage indexes of intestinal mucosal in
two groups were tested in pre- and post-thera-
py, which including procalcitonin (PCT), diamine
oxidase (DAO) and change in mucosal scores
under colonoscopy. PCT was detected by che-
miluminescent method, DAO was by ELISA and
intestinal mucosa was evaluated on the basis
of colonoscopy results. The normal, mild, mod-
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erate and severe fragile with exudation were
marked by O, 1, 2 and 3 points respectively.

Statistical analysis

Data processing and analysis were conducted
by the researcher via statistical tool SPSS 22.0.
The comparison of measurement data was by t
test, and the enumeration data was by X? test.
The difference with statistical criteria was set-
tled by P<0.05.

Results
Clinical data

The comparison of clinical data in two groups
showed none statistical criteria (P>0.05), as
shown in Table 1. HE pathological staining is
shown in Figure 1, the ulcerative colitis can be
observed through staining of pathological tis-
sues, the mucosal structure partially disap-
peared, the crypt structure partially destroyed,
the epithelial cells partially retained, and the
infiltration of inflammatory cell can be seen.

Comparison of clinical efficacy

The comprehensive effective rate of clinical
therapy in observation group was critically high-
er than that in control group (P<0.05), as stated
in Table 2.

Comparison of laboratory indexes

No statistical difference in two groups with
respect to the levels of ESR, ALB, Hb and
CRP before treatment (P>0.05). CRP and ESR
in two groups after treatment were notably
lower than those in prior-treatment (P<0.05),
while Hb and ALB increased significantly than in
pre-intervention (P<0.05); The CRP in observa-
tion group after treatment was remarkably
lower than that of in group (P<0.05), while no
statistical difference revealed in ESR, ALB and
Hb between the two groups (P>0.05), as illus-
trated in Table 3.
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Figure 1. HE pathological staining. A: Observation group; B: Control group. The ulcerative colitis can be observed
through staining of pathological tissues, the mucosal structure partially disappeared, the crypt structure partially
destroyed, the epithelial cells partially retained, and the infiltration of inflammatory cell can be seen.

Table 2. Comparison of clinical efficacy between the two groups [n (%)]

Group Number of Cases Remission  Effective Invalid  comprehensive effective rate (%)
Observation group 30 19 (63.33) 10(33.33) 1(3.33) 29 (96.67)

Control group 30 13 (43.33) 9(30.00) 8(26.67) 22 (73.33)

X2 - - - - 4.706

P - - - - 0.030

Comparison of serum inflammatory factors IL-8 and TNF-« in pre-treatment (P>0.05); the

indexes of the two groups in post-treatment
were decreased significantly than in pre-treat-
ment (P<0.05), and the inflammatory factors of

No statistical difference in two groups with
respect to the inflammatory factors IL-13, IL-6,
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Table 3. Comparison of laboratory indexes between the two groups (X s)

Group Time

ESR (mm/h) ALB (g/L) Hb (g/L)

CRP (mg/L)

Observation group (n=30) Before treatment 30.18+13.46 30.02+3.21 105.28+20.93 22.3847.02

After treatment
t
P

Control group (n=30)
After treatment
t
P

13.27+4.02  36.2846.40 119.83+15.64 8.36+2.10*

4.789 3.050 10.480
0.000 0.003 0.000

Before treatment  30.75+11.07 30.17+4.06  107.31+22.03  23.19+6.49
14.03+3.97  35.95+#5.37  120.74+17.48 12.51+1.98

4.703 2.616 8.621
0.000 0.011 0.000

Note: Compared with the control group, *P<0.05.

Table 4. Comparison of serum inflammatory factors between the two groups (pg/ml, X +s)

Group Time IL-6 IL-8 TNF-o
Observation group (n=30)  Before treatment 5.49+0.63 22.07+3.79 268.20+45.28 58.94+6.33
After treatment 4.37+0.73* 13.12+2.16 201.93+40.64 45.03+5.27
t 11.237 5.966 9.250
P 0.000 0.000 0.000

Control group (n=30) Before treatment
After treatment
t

P

5.3310.95 21.85+3.17 275.64+48.30 58.25+7.21
4.85+0.66 16.44+2.08 233.71+38.74 49.33+6.02

7.815 3.709 5.202
0.000 0.001 0.000

Note: Compared with the control group, *P<0.05.

observation group in post-treatment were criti-
cally lower than those of control group (P<0.05),
as shown in Table 4 and Figure 2.

Comparison of intestinal mucosal barrier dam-
age

No statistical difference in two groups with
respect to the scores of PCT, DAO and intestinal
mucosa before treatment (P>0.05); The scores
of PCT, DAO and intestinal mucosa of the two
groups in post-treatment were dramatically
lower than those in prior-treatment (P<0.05),
and the scores of observation group in post-
treatment were notably lower than those of
control group (P<0.05), as shown in Table 5.

Discussion

The specific pathogenesis of UC so far has yet
been clarified, and researchers consider that
the disease may be related to factors such as
genetics, food allergies, infections, breeding,
depression, and anxiety. In recent years, the
function of cytokines in pathogenesis of UC has
been recognized by an increasingly number of
scholars [11]. Cytokines can be divided into
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pro-inflammatory factors and anti-inflammato-
ry factors, The pathogenesis of UC is primary
related to the role of pro-inflammatory factors,
including IL-1, IL-5, IL-6, IL-8, TNF- and interfer-
on [12]. IL-1 is primary secreted by monocytes,
macrophages, endothelial cells and neutro-
phils. IL-13 can stimulate to generate inflamma-
tory mediators, such as IL-6, IL.-8 and TNF-q,
induce expression of immune molecules on the
surface of antigen presenting cells, so that the
second signal for the activation of T lympho-
cytes can be provided. It also promotes the
hyperplasia and differentiation of B cells, medi-
ates the exudation of immunoglobulins, acti-
vates complement, and enhances tissue dam-
age mediated by cellular and humoral immuni-
ty. Meanwhile, with the increased degree
of inflammation and gradually strengthened
expression of IL-1B and mRNA, chemotactic
neutrophils, monocytes and other inflammato-
ry cells in concentrated lesions release many
active substances, which lead to tissue dam-
age and trigger a cascade of inflammation.
Therefore, UC patients in active stage are gen-
erally accompanied by abundant granulocytes
and monocytes/cells infiltrating into the intesti-
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Figure 2. Comparison of IL-1, IL-6, IL-8 and TNF-a levels between the two groups before and after treatment. Note:
Compared with before treatment, 2P<0.05; compared with the control group, "P<0.05. A: IL-1B; B: IL-6; C: IL-8; D:

TNF-a.

nal mucosa, resulting in a series of clinical
symptoms [13-15].

The Adacolumn device is filled with cellulose
acetate microbeads that selectively adsorb
circulating granulocytes and mononuclear/
opportunistic cells on the basis that these cells
have expression of Fcy receptor (CD16) [16].
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Adacolumn adsorbs IgG fragments and immune
complexes in plasma, and then produces active
complement fragments, such as C3a, Cba,
C3bi, etc.; and neutrophils and monocytes will
expose Fcy receptors when they meet IgG and
immune complexes and combine with C3bi to
bind to the complement on Adacolumn surface
[17, 18]. On the contrary, most lymphocytes do

Am J Transl Res 2021;13(5):5156-5164
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Table 5. Comparison of intestinal mucosal barrier damage between the two groups (X +s)

Group Time

PCT (ng/ml)

DAO (mmol/L) Score of Intestinal Mucosa (Score)

Observation group (n=30) Before treatment 3.18+0.45
After treatment 1.56+0.27*

t 16.908

P 0.000
Control group (n=30) Before treatment  3.06+0.56

After treatment

t 7.589

P 0.000

2.13+0.37

10.28+2.19 1.85+0.25
4.89+0.85* 1.06+0.21*
12.567 13.253
0.000 0.000
10.36+2.33 1.91+0.30
6.28+1.56 1.25+0.26
7970 9.106
0.000 0.000

Note: Compared with the control group, *P<0.05.

not have Fcy receptor (CD16), thus will not be
bound.

Adalimumab is a humanized monoclonal anti-
body against human tumor necrosis factor
(TNF), which can specifically integrate to TNF-
and prevent its interaction with TNF receptors
on P55 and P75 cell surface, thus reducing TNF
activity and achieving therapeutic effect [19].
The biological agents, compared with tradition-
al drug therapy, have the characteristics of spe-
cific immunity and inflammatory molecular tar-
geting. Biological agents have been officially
approved in foreign countries for the treatment
of UC and other diseases, and have been offi-
cially marketed in China in August 2010 [20]. In
order to further promote the clinical curative
effect of UC patients, this study discussed and
analyzed the combined curative effect of
Adamumab with GMA on UC patients and its
repair effect of intestinal mucosal damage.

The study outcomes demonstrated that the
comprehensive effective rate of clinical treat-
ment in observation group was dramatically
higher than that in control group, indicating that
the combination of Adamumab with GMA thera-
py improve the total effective rate of clinical
treatment in UC patients. The comparison of
laboratory indicators showed that two sets of
participants’ CRP and ESR in post-treatment
were notably lower than those in prior-treat-
ment, while Hb and ALB increased significantly
than in pre-intervention; The CRP of observa-
tion group after treatment was remarkably
lower than that of control group, while no statis-
tical difference was observed in ESR, ALB and
Hb between the two groups. Serum inflamma-
tory factors IL-183, IL-6, IL-8 and TNF-« levels
after treatment in two groups of participants
were decreased significantly than in pre-treat-
ment, and the above index in observation group
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after treatment were critically lower than those
in control group. GMA therapy combined with
adalimumab therapy, which results were similar
to scholars’ [21, 22], can further improve the
clearance of inflammatory factors, while has no
difference in indicators of erythrocyte sedimen-
tation rate or albumin.

In addition, there was no statistical difference
in two groups in scores of PCT, DAO and intesti-
nal mucosa before treatment; while PCT, DAO
and intestinal mucosa scores of the two groups
in post-treatment were dramatically lower than
those in prior-treatment, and the scores of
observation group after treatment were notably
lower than those of control group. The normal
intestinal defense system includes intestinal
mucosal epithelial barrier, intestinal flora barri-
er, mucus barrier, chemical barrier, intestinal
mucosal immune barrier and hepatointestinal
axis, which effectively prevent the occurrence
of bacterial overgrowth and endotoxemia in
small intestine [23]. DAO is a high-lively intra-
cellular enzyme in cytoplasm of intestinal
mucosal upper villus of human and mammals,
which is high in content and strong in activity in
the intestinal mucosal upper villus, but low in
content and other tissues [24]. Intestinal muco-
sal cells can cause DAO to be released into the
blood after damage and necrosis, or enter the
intestinal lumen with intestinal mucosal cells
shed with necrosis, resulting in the increased
activity of DAO in plasma and intestinal lumen
[25, 26]. PCT is a hormone-free glycoprotein
molecule that amplifies and enhances endotox-
in-induced inflammation and damage to the
intestinal mucosal barrier [27, 28]. The study
results suggested that the combination of GMA
with Adamumab can further promote the repair
of intestinal mucosal barrier function in UC
patients, and improve intestinal mucosa under
gastroscopy.
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However, due to the specificity of the treatment
methods in this study and the small sample
size included, it is necessary to expand the
sample quantity in following studies to obtain
more reliable clinical research data and provide
a basis for clinical treatment.

In summary, the combined therapy of Ada-
limumab with GMA on UC patients can improve
the clinical treatment efficacy and further
reduce the inflammatory factors, which is ben-
eficial to the repair of intestinal mucosal barrier
function, and is worthy of clinical promotion.

Disclosure of conflict of interest
None.

Address correspondence to: Shanshan Wu, Depart-
ment of Gastroenterology, The Second Affiliat-
ed Hospital of Shandong University of Traditional
Chinese Medicine, No. 1 Jingba Road, Shizhong
District, Ji'nan 250001, Shandong, China. Tel: +86-
0531-82436006; E-mail: sdzyydxdefy@163.com

References

[1] LuoS, DengX, Liu Q, Pan Z, Zhao Z, Zhou L and
Luo X. Emodin ameliorates ulcerative colitis by
the flagellin-TLR5 dependent pathway in mice.
Int Immunopharmacol 2018; 59: 269-275.

[2]  Yu YR and Rodriguez JR. Clinical presentation
of Crohn’s, ulcerative colitis, and indetermi-
nate colitis: symptoms, extraintestinal mani-
festations, and disease phenotypes. Semin
Pediatr Surg 2017; 26: 349-355.

[3] Pugliese D, Felice C, Papa A, Gasbarrini A, Ra-
paccini GL, Guidi L and Armuzzi A. Anti TNF-al-
pha therapy for ulcerative colitis: current sta-
tus and prospects for the future. Expert Rev
Clin Immunol 2017; 13: 223-233.

[4] Sharara Al, Al Awadhi S, Alharbi O, Al Dhahab
H, Mounir M, Salese L, Singh E, Sunna N,
Tarcha N and Mosli M. Epidemiology, disease
burden, and treatment challenges of ulcer-
ative colitis in Africa and the Middle East. Ex-
pert Rev Gastroenterol Hepatol 2018; 12: 883-
897.

[5] Sparrow MP. Adalimumab in ulcerative colitis -
efficacy, safety and optimization in the era of
treat-to target. Expert Opin Biol Ther 2017; 17:
613-621.

[6] Danese S, D’Amico F, Bonovas S and Peyrin-
Biroulet L. Positioning tofacitinib in the treat-
ment algorithm of moderate to severe ulcer-
ative colitis. Inflamm Bowel Dis 2018; 24:
2106-2112.

[7] Narula N, Kassam Z, Yuan Y, Colombel JF, Pon-
sioen C, Reinisch W and Moayyedi P. System-

5163

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

atic review and meta-analysis: fecal microbiota
transplantation for treatment of active ulcer-
ative colitis. Inflamm Bowel Dis 2017; 23:
1702-1709.

Park SC, Jeen YM and Jeen YT. Approach to cy-
tomegalovirus infections in patients with ulcer-
ative colitis. Korean J Intern Med 2017; 32:
383-392.

Chinese Medical Association Gastroenterology
Branch, Inflammatory Enterology Group. Con-
sensus on Diagnosis and Treatment of Inflam-
matory Enteropathy Disease (2018, Beijing).
Chinese Journal of Inflammatory Enteropathy
Disease 2018; 3:173-190.

Scaldaferri F, Gerardi V, Mangiola F, Lopetuso
LR, Pizzoferrato M, Petito V, Papa A, Stojanovic
J, Poscia A, Cammarota G and Gasbarrini A.
Role and mechanisms of action of Escherichia
coli Nissle 1917 in the maintenance of remis-
sion in ulcerative colitis patients: an update.
World J Gastroenterol 2016; 22: 5505-5011.
Higashiyama M, Sugita A, Koganei K, Wana-
tabe K, Yokoyama Y, Uchino M, Nagahori M,
Naganuma M, Bamba S, Kato S, Takeuchi K,
Omori T, Takagi T, Matsumoto S, Nagasaka M,
Sagami S, Kitamura K, Katsurada T, Sugimoto
K, Takatsu N, Saruta M, Sakurai T, Watanabe
K, Nakamura S, Suzuki Y and Hokari R. Man-
agement of elderly ulcerative colitis in Japan. J
Gastroenterol 2019; 54: 571-586.

Fudman DI, Sattler L and Feuerstein JD. Inpa-
tient management of acute severe ulcerative
colitis. J Hosp Med 2019;14: 766-773.
Canete F, Manosa M, Lobatén T, Mesonero F,
Rodriguez-Lago |, Cabré E, Cabriada JL, L6pez-
Sanroman A and Domeénech E. Nivolumab-in-
duced immune-mediated colitis: an ulcerative
colitis look-alike-report of new cases and re-
view of the literature. Int J Colorectal Dis 2019;
34: 861-865.

Yamamoto-Furusho JK, Gutiérrez-Grobe Y,
Lopez-Gomez JG, Bosques-Padilla F and Ro-
cha-Ramirez JL; Grupo del Consenso Mexicano
de Colitis Ulcerosa Cronica Idiopatica. The
Mexican consensus on the diagnosis and
treatment of ulcerative colitis. Rev Gastroen-
terol Mex 2018; 83: 144-167.
Shahmohammadi S, Sahraian MA, Shahmo-
hammadi A, Doosti R, Zare-Mirzaie A and Nas-
er Moghadasi A. A presentation of ulcerative
colitis after rituximab therapy in a patient with
multiple sclerosis and literature review. Mult
Scler Relat Disord 2018; 22: 22-26.

Kato S, Ishibashi A, Kani K and Yakabi K. Opti-
mized management of ulcerative proctitis:
when and how to use mesalazine suppository.
Digestion 2018; 97: 59-63.

Reinisch W, Gottlieb K, Colombel JF, Danese S,
Panaccione R, Panes J, Peyrin-Biroulet L, Ru-

Am J Transl Res 2021;13(5):5156-5164



(18]

[19]

[20]

[21]

[22]

(23]

New treatment of ulcerative colitis

bin D, Sands BE, Schreiber S, Vermeire S, Mul-
berg A and Sandborn B. Comparison of the
EMA and FDA guidelines on ulcerative colitis
drug development. Clin Gastroenterol Hepatol
2019; 17: 1673-1679.

Reinglas J and Bessissow T. Strictures in
crohn’s disease and ulcerative colitis: is there
a role for the gastroenterologist or do we al-
ways need a surgeon? Gastrointest Endosc
Clin N Am 2019; 29: 549-562.

Sugimoto S, Naganuma M and Kanai T. Indole
compounds may be promising medicines for
ulcerative colitis. J Gastroenterol 2016; 51:
853-861.

Bopanna S, Ananthakrishnan AN, Kedia S, Ya-
jnik V and Ahuja V. Risk of colorectal cancer in
Asian patients with ulcerative colitis: a system-
atic review and meta-analysis. Lancet Gastro-
enterol Hepatol 2017; 2: 269-276.

Jackson B and De Cruz P. Algorithms to facili-
tate shared decision-making for the manage-
ment of mild-to-moderate ulcerative colitis.
Expert Rev Gastroenterol Hepatol 2018; 12:
1079-1100.

Nasa M, Sharma Z, Lipi L and Sud R. Sweet’s
Syndrome in a case of ulcerative colitis-case
report and review of literature. J Assoc Physi-
cians India 2019; 67: 84-85.

Blanchaert C, Strubbe B and Peeters H. Fecal
microbiota transplantation in ulcerative colitis.
Acta Gastroenterol Belg 2019; 82: 519-528.

5164

(24]

[25]

[26]

(27]

(28]

Li S, Wu B, Fu W and Reddivari L. The anti-in-
flammatory effects of dietary anthocyanins
against ulcerative colitis. Int J Mol Sci 2019;
20: 2588.

Ryan DP and Doody DP. Surgical options in the
treatment of ulcerative colitis. Semin Pediatr
Surg 2017; 26: 379-383.

Yao D, Dong M, Dai C and Wu S. Inflammation
and inflammatory cytokine contribute to the
initiation and development of ulcerative colitis
and its associated cancer. Inflamm Bowel Dis
2019; 25: 1595-1602.

Bezzio C, Festa S, Saibeni S and Papi C. Che-
moprevention of colorectal cancer in ulcer-
ative colitis: digging deep in current evidence.
Expert Rev Gastroenterol Hepatol 2017; 11:
339-347.

Shen ZH, Zhu CX, Quan YS, Yang ZY, Wu S, Luo
WW, Tan B and Wang XY. Relationship between
intestinal microbiota and ulcerative colitis:
Mechanisms and clinical application of probi-
otics and fecal microbiota transplantation.
World J Gastroenterol 2018; 24: 5-14.

Am J Transl Res 2021;13(5):5156-5164



