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ABSTRACT
Background: Cyclosporine is a rescue treatment alternative to avoid colectomy in corticosteroid refractory acute severe ulcerative 
colitis. In this study, we aimed to evaluate the long-term efficacy and safety of cyclosporine therapy in acute severe ulcerative colitis 
patients. 
Methods: Acute severe ulcerative colitis (basal Lichtiger score > 10) patients who did not respond to 40 mg intravenous methylpredniso-
lone therapy after 3-5 days were included in the study. The presence of clinical response and remission was assessed at 1st week, 1st, 
6th, and 12th month according to the Lichtiger index. 
Results: In this study, 40 patients, whose steroid refractory acute severe ulcerative colitis and basal Lichtiger score > 10 points were 
enrolled. The median disease duration was 49.3 months (2-204). All patients received cyclosporine for 132 ± 78 days (7-270). Clinical 
response was obtained on seventh day in 82.5%. The clinical response rates of the first and sixth months were 72.5% and 62.5%, 
respectively. A total of 17/40 (42.5%) patients underwent colectomy within 1 year. In the patients who underwent colectomy, the basal 
LS (14.2 ± 1.9 vs 12.3 ± 1.7) (P = .002) was higher and the basal hemoglobin value (11.8 ± 2.3 vs 10.1 ± 1.5) (P = .037) was lower than those 
who did not undergo colectomy. 
Conclusion: Our findings suggest that cyclosporine treatment may be successfully and safely used in steroid refractory acute severe 
ulcerative colitis patients. Cyclosporine is a drug that has recently started to come up again with the introduction of new maintenance 
treatments. Especially in patients who develop a loss of response to infliximab therapy, or where infliximab therapy is contraindicated, 
or who have azathioprine intolerance, or are unresponsive.
Keywords: Cyclosporine, rescue treatment, steroid refractory, ulcerative colitis

INTRODUCTION
Ulcerative colitis (UC) is a disease characterized by 
chronic mucosal inflammation of the colon. UC patients 
have a lifetime risk of between 20% and 25% acute 
severe exacerbation.1 Intravenous (IV) steroid therapy is 
recommended in acute severe ulcerative colitis (ASUC) 
patients. Unresponsiveness to IV steroid therapy in this 
patient group is not rare, which is about 40%.2 If there 
is an inadequate response to IV steroid therapy by day 
3, salvage therapy such as infliximab (IFX) or calcineurin 
inhibitors (cyclosporine (Cyc) or tacrolimus) should be ini-
tiated, and early colectomy should be considered if there 
is no response to 7-day rescue therapy or worsening of 
the condition.3,4

Cyclosporine acts by directly inhibiting calcineurin—an 
important component of cytokine gene transcription. This 
terminates T-lymphocyte activity by down-regulating inter-
leukin (IL)-2, IL-3, IL-4, tumor necrosis factor (TNF)-alpha, 
granulocyte–macrophage colony-stimulating factor, and 
interferon-gamma and has many studies on ASUC. First, 
Lichtiger et al5 reported that Cyc can be used in cases of 
steroid refractory ulcerative colitis. However, later studies 
support its effectiveness and showed short-term response 
rates of about between 65% and 85%. However, retrospec-
tive studies have questioned its long-term effectiveness and 
increasing rates of colectomy over time.6-8 There are studies 
showing that Cyc can be used not only as a rescue therapy 
but also in remission induction instead of steroid in the first 
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step.9 Studies comparing the effectiveness of IFX and Cyc 
in steroid refractory UC showed that these 2 drugs were not 
superior to each other in the early period. Also, in studies com-
paring the late effects, no differences were found in terms of 
the rate of colectomy and its safety profile.10,11,12 Conflicting 
results are encountered in studies comparing the effective-
ness of IFX and Cyc. For example, in the metanalysis study 
of Narula et al13 it was found that there was no difference 
between the colectomy rates between the 2 drugs in ran-
domized controlled studies, and in non-randomized studies, 
it was reported that the colectomy rates were statistically 
less in those receiving IFX.13 The efficacy and safety of IFX in 
this setting are considered equivalent to Cyc following 2 ran-
domized studies demonstrating short-term response rates 
with avoidance of colectomy in between 80% and 85% of 
patients for both drugs.14,15 Because of its short half-life, Cyc 
may be a safe alternative compared to IFX. In addition, there 
is limited evidence of the association between drug blood 
levels, postoperative complications, and drug-related com-
plications.16 However, there are studies showing that Cyc 
and IFX treatments do not pose a significant risk for post-
operative complications in IBD patients.12,17, In other studies, 
the rate of colectomy was found to be high in thiopurine-
experienced patients who had remission with Cyc.6 One of 
the reasons for this is the lack of effective drugs in main-
tenance treatment at that time. Therefore, it is said that it 
is necessary to start IFX as a rescue treatment in patients 
with azathioprine (AZA) experienced. Today this perception 
is about to change.

In our study, we retrospectively examined the clinical 
response, clinical remission, and long-term colectomy 
rates of patients who received Cyc therapy as rescue 
therapy in steroid refractory ASUC patients. Side effect 
profile was also evaluated.

MATERIALS AND METHODS
Patients: According to Lichtiger score (LS), ASUC (activity 
index > 10 points), patients who did not respond to IV 40 mg  
methylprednisolone treatment (despite using steroid for 
3-5 days) were included in the study. Minimum follow-up 
was 12 months (maximum 96 months). After Cys treat-
ment, clinical response was accepted as LS of lesser than 
10 points with a decrease of at least 3 points compared 
with baseline scores. Partial response in patients was  
considered as a decrease in LS < 10, but a decrease in LS 
of 2 or less compared to the baseline. Relapse was defined 
as an increase of at least 3 points in the LS from the value 
of 3 consecutive days before, and this situation leads to 

a change in treatment. Patients who started AZA treat-
ment within 2 months before ASUC attack (considering 
that AZA effect had not started yet) were included in the 
study. All primary non-responders to Cyc treatment or 
some of the relapsed patients were referred to surgery for 
colectomy. Thus, triple therapy required the administra-
tion of trimethoprim-sulphametoxazol, as recommended 
by current guidelines, to avoid a potentially lethal oppor-
tunistic infection by Pneumocystis jiroveccii. All patients 
were examined for Cytomegalovirus (CMV) infection and 
difficile infection. Chest x-ray was performed at least 
once a week, and blood tests were done 2 or 3 times a 
week for all patients.

Treatment
Cyc was given as 2 mg/kg/day as IV infusion for 7-10 
days. If the clinical response was achieved on day 7, then 
oral Cyc (2 × 2 mg/kg/day) maintenance treatment was 
started. C0 level was aimed to be between 150 and 250 
ng/mL (2 mg/kg/day). This treatment was continued for 
6 months. LS was evaluated at the time of admission, in 
the 1st week, 1st, 6th, and 12th month. The minimum 
follow-up period was 12 months (maximum 96 months) 
in patients in remission. The steroid dose was gradually 
reduced and discontinued within 4-6 weeks. On the 
seventh day of Cyc therapy, treatment was started with 
50 mg/day in patients who were not treated with AZA, 
and the dose was gradually increased. Since thiopurine 
methyltransferase levels were not measured before the 
treatment of AZA, blood values were closely monitored 
and increased to the appropriate dose (2-2.5 mg/kg). 
AZA was continued with the same dose in patients who 
were already taking the drug. Cholesterol and magne-
sium were checked for all patients at baseline and 48 
hours after starting Cyc. Because of drug-related neuro-
toxicity, Cyc was avoided in patients with a cholesterol 
level < 1.15 mg/L or in those with magnesium serum lev-
els < 1.4 mEq/L.18 Cyc blood levels were measured every 
other day starting at 48 hours after initiating Cyc treat-
ment. Patients’ blood Cyc levels were measured every 
week for the first month and then biweekly over the sec-
ond month and then at least once every month (target 
C0 level: 300-400 ng/mL). Hypertension and nephrotox-
icity, other important side effects of Cyc use, patients 
were closely monitored for these aspects, and therefore, 
treatment was discontinued in those with an increase in 
serum creatinine levels of more than 25%. Seizures, par-
esthesia, hypertension, hyperkalemia, and gum swelling 
were also monitored and recorded.
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Our study was performed in accordance with the Helsinki 
recommendations. Approval of the local ethical commit-
tee was acquired (project number: 831-577).

The primary endpoints were to assess the efficacy of Cyc 
in terms of the rate of short- and long-term colectomy 
together with predictive factors of colectomy.

Statistical Analysis
The Statistical Package for Social Sciences (SPSS) ver-
sion 22.0 for Windows (IBM Corp.; Armonk, NY, USA) was 
used for the statistical analysis of data. Descriptive data 
are given as the number of participants and frequency. 
Categorical variables are expressed as the number of 
cases and percentage value. The comparison of categori-
cal variables was performed using chi-square and Fisher’s 
exact tests. Continuous variables are given as median 
and minimum–maximum. For continuous variables, the 
Mann–Whitney U-test was used according to the situa-
tion of variables. A P value of <.05 was considered statis-
tically significant.

RESULTS
Forty patients unresponsive to CS therapy were included 
in the study. Thirty-two percent of the patients were 
women. The median age of the patients was 29.5 years  
(18-68), and the median duration of disease was 
34.5  months (2-204). The median Lichtiger score was 
12.5 (10-18) before treatment (Table 1). All patients 
who responded to Cyc treatment received an average of 

180  days (7-330) of Cyc treatment. The median blood 
level of Cyc was 218.5 ng/mL (155-321). The clinical 
response rate was 82.5% (n = 33) in 1st week, and 72.5% 
in 1st month. Clinical remission was 62.5% in 6th month 
and 57.5% in the 1st year (Figure 1). Seventy percent of 
patients who had a clinical response at first week were 
still in remission after 1 year. At the end of 1 year, 42.5% 
(n = 17) of the patients underwent colectomy. Seven of 
these patients had primary nonresponse to Cyc, 8 had 
partial response, and 2 had relapsed disease. In addition to 
these cases, 1 patient had a colectomy in the 48th month 
of his follow-up, although dysplasia was detected on 
control colonoscopy (Figure 2). Recurrence occurred 
in 5  patients who responded to Cyc treatment. Two of 
these patients underwent surgery. IFX was administered 
to the remaining 3 patients as sequential salvage therapy 
and remained in remission during follow-up. The age of 
the disease was higher in patients who did not respond 
to Cyc treatment and underwent colectomy (P = .013).

There was no statistically significant difference between 
those who used AZA and those who did not while staying 
in remission at the first year of Cyc treatment (P = .39). 
Eighty percent of the patients with partial response, 
whether in the early or late period, underwent colectomy. 

There was a statistical difference between the group 
that underwent colectomy and the group that remained 
in remission in terms of basal LS and hemoglobin values 
(Table 2). It was found that the basal LS (14.2 ± 1.9 vs 
12.3 ± 1.7) (P = .002) of the patients undergoing colectomy 

Table 1.  Demographic Characteristics of Patients

All Patients
Clinical Responders at 

First Week (n = 33)
Clinically Non-responders 

at First Week (n = 7)
P (Responders vs. 
Non-responders)

Age (years) 34.7 ± 12.8 34.9 ± 12.6 33.4 ± 14.3 .78

Gender (W/M) (N/%) 13/27 (32.5/67.5) 11/22 (27.5/55) 2/5 (5/12.5) .8

Disease duration (months) 49.3 ± 50.6 52.2 ± 54.5 35.5 ± 22.2 .2

Involvement of ulcerative colitis 
(diffuse/left colon) (n, %)

35/5 (87.5/12.5) 29 (72.5)/4(10) 6 (15)/1(2.5) .83

Mayo endoscopic score 2 (N/%) 18/40 (45) 18 (54.5) 0 .011

Mayo endoscopic score 3 (N/%) 22/40 (55) 15 (45.5) 7 (100)

Basal Lichtiger score 13.1 ± 2 12.9 ± 2.2 13.6 ± 1.3 .48

AZA usage (experienced /naive) (N/%) 20/20 (50/50) 16/17 (40/42.5) 4/3 (10/ 7.5) .68

Leukocyte 12 600 ± 11 800 13 000 ± 12 400 9100 ± 4800 .6

Hemoglobulin 10.9 ± 2 11 ± 1.8 9.4 ± 3.5 .19

CRP 43.7 ± 45.3 44 ± 48 39 ± 2 .89

Statistical significance was accepted as p<0.05.
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was higher and the hemoglobin value (11.8 ± 2.3 vs 
10.1 ± 1.5) (P = .037) was lower. Cyc concentration showed 
no significant differences between colectomy and 
responder groups. Endoscopic Mayo score 3 was found 
in all patients who did not respond clinically in the first 
week. Similarly, endoscopic Mayo score 3 was found to be 

statistically significant in patients who underwent colec-
tomy (P = .001). 

Side effects developed in 17.5% (n = 7) of the patients 
(Table 3). These were hypertension, Herpes simplex virus 
(HSV) conjunctivitis, gingival hyperplasia, hypertrichosis, 
disseminated Varicella-zoster virus (VZV) infection, urti-
caria, and convusion. Cyc discontinuation was required in 
only 1 patient with disseminated VZV.

DISCUSSION
Cyclosporine is an effective drug in providing remis-
sion in steroid refractory ASUC cases. In our study, the 
clinical response rate was found to be 82.5% in the early 
period, similar to other studies.6,7 Therefore, most of the 
patients were saved from colectomy in the early period.  
However, this effect gradually decreases, and close to half 
of the patients undergo colectomy in the long term. In our 
study, similar to other studies, colectomy is generally per-
formed within the first 18 months after discontinuation of 
Cyc.6,7,19,20 Our rates of staying in remission or having col-
ectomy at the end of 1 year with Cyc in steroid refractory 
ASUC patients were similar to the rates in other studies.5-8 
In the study of Cohen et al6 the rate of patients going to sur-
gery during the follow-up was 38%, while Moskovitz et al7 
determined the rate of patients going to surgery as 45%.6,7 
In our study, this rate was found to be 42.5% similarly.

Reinisch  et  al21 found a relationship between low basal 
hemoglobin value, poor prognosis, and non-response to 
treatment. In our study, patients with low basal hemoglo-
bin levels were found to be more likely to undergo col-
ectomy. In addition, a statistically significant relationship 

Figure 2.  Flowchart of patients treated with Cyc who finally 
underwent colectomy. Cyc, cyclosporine.

Table 2.  Comparison Between Patients with and Without Colectomy

Colectomy (n = 17) No Colectomy (n = 23) P

Age (years) 38.1 ± 14 32.2 ± 11 .148

Gender (F/M) (N/%) 6/11 (35.3/64.7) 7/16 (30.4/69.6) .746

Disease duration (months) 72 ± 65 33 ± 28 .013

Involvement of ulcerative colitis (diffuse/left colon) (n, %) 15/2 (88.2/11.8) 20/3 (87/13) .659

Mayo endoscopic score 2 (N/%) 1 (5.9) 17 (73.9) <.001

Mayo endoscopic score 3 (N/%) 16 (94.1) 6 (26.1)

Basal Lichtiger score 14.2 ± 1.9 12.3 ± 1.7 .002

AZA usage (experienced/naive) (N/ %) 10/7 (58.8/41.2) 10/13 (56.5/ 43.5) .523

Hemoglobin 11.8 ± 2.3 10.1 ± 1.5 .037

CRP 26 ± 18 53 ± 52 .214

Statistical significance was accepted as p<0.05.

Figure 1.  Response rates of patients to cyclosporine treatment  
over time.
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was found between high basal LS and going to colectomy 
(P = .002). Salameh et al22 as shown in their study, those 
with high basal LS were found to have a higher rate of 
going to colectomy (P = .03).

In our study, unlike other studies,6,8 no association was 
found between response to Cyc therapy and duration of 
the disease, similar to the Perragi et al23 study, where an 
association was found between the duration of the dis-
ease and the possibility of colectomy (P = .013). 

Although Cyc treatment is more cost effective than IFX 
treatment,24 in recent years, IFX treatment has been 
preferred in many centers for steroid refractory ASUC 
patients due to the side effects of Cyc treatment and the 
need for strict monitoring of drug levels. Nowadays, induc-
tion of remission with Cyc treatment has become popular 
due to the availability of new drugs in maintenance thera-
pies (vedolizumab, ustekinumab) in ASUC patients who 
develop loss of response to IFX treatment or for whom IFX 
treatment is contraindicated or whom is AZA intolerance. 
In these recent studies, 60% of patients who were initi-
ated maintenance therapy with vedolizumab after induc-
tion of remission with Cyc were achieved colectomy-free 
survival at the end of 1 year in patients with steroid 
refractory ASUC who had anti-TNF insufficiency or con-
traindications previously.25-27 However, in a case recently 
reported by Ganzleben et al28 it has been reported that 
the patient with ASUC, who did not respond to thiopu-
rine, anti-TNF, tofacitinib, and vedolizumab treatments 
before, was in remission with Cyc treatment, then main-
tenance treatment was started with ustekinumab and 
remained in remission clinically, laboratory (CRP, fecal cal-
protectin), and histologically after 195 days of follow-up.28

However, there are studies showing effectiveness as a 
second-line rescue therapy with Cyc treatment.27,29,30 In 
the study by Weisshof et al27, the largest patient cohort 
receive Cyc as second-line rescue therapy for ASUC. With 
this study, they aimed to investigate the efficacy and 
safety of Cyc in patients with steroid-resistant ASUC who 
failed first-line rescue therapy with IFX. They showed sur-
vival without colectomy at 1 month, 3 months, and 1 year 
as 65%, 59.4%, and 41.8%, respectively. Cyc may be 
offered to selected patients prior to referral for colectomy. 
Current guidelines recommend colectomy after initial sal-
vage therapy fails,31,32 due to safety concerns and lack of 
data regarding sequential medical rescue treatment. 

After the studies showing the efficacy of new mainte-
nance treatments (such as vedolizumab, ustekinumab) in 

refractory patients before going to colectomy, remission 
induction as first-line and second-line salvage therapy with 
Cyc for refractory ASUC patients started to come to the 
fore again. The aim of this study was to present our knowl-
edge about Cyc treatment experiences, administration 
method, and drug-related side effects in steroid-resistant 
ASUC patients as a tertiary center. In the future, random-
ized controlled prospective studies will be needed to report 
early long-term results comparing patients with IFX main-
tenance after IFX salvage therapy versus patients receiv-
ing maintenance therapy with novel biological agents after 
Cyc rescue therapy in steroid-resistant ASUC patients.

There is concern about the side effect profile during Cyc 
use. To better understand the safety profile of Cyc in 
IBD patients, in a study by Sternthal et al18, the results of 
111 patients given IV Cyc followed by an oral dose were 
retrospectively reviewed and highlighted adverse effects 
including seizures, paresthesia, hypertension, hyperkalemia, 
and gingival swelling.18 As the side effects of Cyc are thought 
to be dose-dependent, attention should be paid to drug 
interactions. For example, drugs such as phenytoin, carba-
mazepine, and octreotide, which are potent metabolites of 
the cytochrome P450 3A pathway, reduce blood Cyc levels, 
while erythromycin and ketoconazole increase blood Cyc 
levels.33 Van Assche et al34 presented a double-blind, ran-
domized controlled trial that supported treating patients at 
lower doses (2 mg/kg/day vs 4 mg/kg/day) and with similar 
therapeutic results while reducing the side effect profile.

However, in our study, side effects developed in 17.5% of the 
patients and those were hypertension, HSV conjunctivitis, 
gingival hyperplasia, hypertrichosis, disseminated Varicella-
zoster virus (VZV) infection, urticaria, and convusion. Only 1 
(2.5%) patient had serious side effects that required discon-
tinuation of Cyc (disseminated VZV infection). In our study, 
less side effects were observed compared to other stud-
ies.18,35,36 This result may have been seen with close monitor-
ing of patients for the occurrence of side effects and close 
drug level monitoring.

This study was conducted retrospectively, and the retro-
spective design does not allow for objective measures of 
severity of disease and response to therapy. Also, the main 
strength of this study is that all cases have been treated 
at a single tertiary center. All patients were treated using  
the same protocol by a team of IBD experts. The colec-
tomy decision was made by the same team. In addition, 
objective criteria were used in patient selection such as LS. 
One of the limitations of this study is that it is retrospec-
tive and there is no long follow-up.
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In conclusion, Cyc is still a valid option to treat refractory 
ASUC patients. There is a relationship between the risk 
of colectomy and long disease duration, basal hemoglo-
bin levels, and high basal LS values. Even though novel 
therapies have been introduced in the past few years, 
the rate of need for colectomy remains high. The deci-
sion on which agent to use should be made on a case-
to-case basis, based on factors such as previous exposure 
to medications, co-morbidities, costs, and feasibility of 
laboratory testing.
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