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Exacerbation of Ulcerative Colitis with Tocilizumab:
A Report of Two Cases, One with Takayasu Arteritis and
the Other with Relapsing Polychondritis
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Abstract:

Tocilizumab (TCZ), a biologic that blocks the signal transduction of interleukin-6, has been used for the
treatment of various autoimmune diseases. Many of these cases are sometimes complicated by ulcerative coli-
tis (UC). However, the effect of TCZ on UC is unclear. We experienced two cases with concomitant UC that
were treated with TCZ, one for Takayasu arteritis (TAK) and the other for relapsing polychondritis (RP).
TCZ did not improve UC in either of these cases. TCZ might have adverse effects on the intestinal tract,
since interleukin-6 signaling plays an important role in intestinal epithelium maintenance. Treatment with

TCZ should therefore be carefully provided in patients complicated with UC.
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Introduction

With the advent of biologics in recent years, the outcomes
of autoimmune diseases and inflammatory bowel diseases,
such as Takayasu arteritis (TAK), relapsing polychondritis
(RP) and ulcerative colitis (UC) have greatly improved.
TAK, RP and UC are all inflammatory diseases of unknown
etiology, which might involve autoimmune mechanisms.
These diseases involve large vessels, cartilage and colorectal
mucosa, respectively, as the focus of inflammation, and each
can cause serious or fatal complications. Hence, their control
is essential. However, there are refractory cases of these
conditions, in which remission cannot be induced even with
the combination of steroids and immunosuppressive agents.
The biologic tocilizumab (TCZ) is a humanized monoclonal
antibody against the interleukin-6 (IL-6) receptor, that exerts
strong anti-inflammatory effects by blocking the signaling of
IL-6, a typical proinflammatory cytokine. TCZ has become
one of the mainstays in the treatment of TAK, because it is
expected to reduce steroid dose and induce remission in pa-
tients who are refractory to previous treatment (1). In RP as

well, the effectiveness of various biologics, including TCZ,
has been reported (2). Additionally, the status of biologics in
the treatment of UC has been well established prior to their
use for TAK and RP (3). Clinically, TAK and UC are often
seen in the same patient, as is UC and RP (4, 5). Therefore,
there might be several opportunities to use TCZ in patients
who also have UC. However, since the biologics usually
used as the first line therapy for UC include tumor necrosis
factor inhibitors, there are only few reports of cases of UC
treated with TCZ. Hence, the safety and efficacy of TCZ for
UC is currently unknown. We herein report two cases that
were treated with TCZ, one for TAK and the other for RP,
both of which were complicated with UC, along with a re-
view of the relevant literature.

Case Reports

Case 1

A 17-year-old woman was admitted to our hospital with
fever, diarrthea and melena. The blood pressure in her left
arm (74/54 mmHg) was lower than in the right (108/60
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Figure 1.
showed vessel wall thickening in bilateral common carotid arteries, and the left subclavian artery was

Findings of enhanced CT, CT-angiography and colonoscopy in case 1. Enhanced CT scan

completely occluded, as seen on CT-angiography (a, b). Colonoscopy revealed mucosal edema and

erosion of the entire colon, leading to ulcerative colitis (c, d).

mmHg), and computed tomography (CT) showed occlusion
of the subclavian artery and thickening of the vascular wall
in the aortic arch and the common carotid arteries bilater-
ally. Additionally, colonoscopy revealed mucosal edema and
erosion of the entire colon, leading to a diagnosis of TAK
and UC (Fig. 1). Her partial Mayo score (pMS), a simplified
UC activity measure, was evaluated as 9 at this time. High
dose prednisolone (PSL) therapy (1 mg/kg/day) and 5-
aminosalicylate were started, which led to remission and her
discharge from the hospital, although the PSL dose could
not be reduced to less than 17 mg orally daily due to TAK
relapse with steroid reduction, despite combination treatment
consisting of steroid therapy with tacrolimus (TAC) and
methotrexate (MTX). No diarrhea or hematochezia were ob-
served during this period, the disease activity of UC seemed
to have passed at a low level. After about a year and a half,
TCZ became available for TAK in Japan. Therefore, on day
502 after her initial visit, we started the intradermal injec-
tion of 162 mg TCZ once every two weeks. Since TCZ im-
proved vasculitis, we once again attempted to reduce the
steroid dose. However, the UC worsened with reduction of

PSL, although TAK activity remained low. Positron emission
tomography (PET) showed little fluorodeoxyglucose (FDG)
uptake in the main artery, but with a high accumulation
from the descending colon to the rectum; the maximum
standardized uptake value (SUVmax) was 9.7 on day 800
after her initial visit. Her pMS was 5 at this time. We con-
tinued TCZ therapy after adjusting the steroid dose and im-
munosuppressive agents for 6 months. As a result, the treat-
ment was maintained for about three months as described
below: PSL 10 mg daily, TAC 8 mg daily, and MTX 14 mg
weekly. The steroid dosage was not increased at this stage
because she did not give her consent. Subsequently, a sec-
ond PET performed on day 947 after her initial presentation
showed no satisfactory effect on the UC. Her pMS remained
at 5-6, which was interpreted as no clinical improvement.
Hence, we discontinued TCZ and switched to infliximab
(IFX) 5 mg/kg, which led to an improvement in her gastro-
intestinal symptoms without any exacerbation of TAK. The
FDG uptake by the colon was also reduced. Her pMS de-
creased to 1. The clinical course of this case is shown below
(Fig. 2) IFX was administered at two, four and eight weeks

1616



Intern Med 60: 1615-1620, 2021

DOI: 10.2169/internalmedicine.5215-20

pMS CRP (mg/dl) ) ) W pMS

L 4 ( .
10 20 | g\ s
)

" - L
Py o

5 10 (
( e o e

)
(
/ )
0 o0 @L:mha eosee op ossepesh T 90
600 800 1000 1200

10mg

8mg
TAC

2,
T

3 12mg 14mg 8mg
MTX ( __1

4600mg 4800mg

5-ASA I
¢

¢ ( TCZ 162mg/2iveeks
Biologics IFX 5rng/kg

Day 800 947 1122

Oral steroids ~ PSL 15 mg PSL 10 mg PSL 10 mg

Biologics TCZ 162mg/2weeks TCZ 162mg/2weeks IFX 5mg/kg

MTX 12 mg/week MTX 14 mg/week MTX 8 mg/week

Others TAC 4 mg TAC 8 mg TAC 8 mg
5-ASA 4000 mg 5-ASA 4800mg 5-ASA 4800 mg

CRP <0.03 mg/dl <0.03 mg/dl 0.44 mg/d1

pMS 5 6 1

Colonoscopy

Maximum standardized uptake value (SUVmax)

Lt.CCA 2.10 251 Unmeasurable

AAo 1.92 223 Unmeasurable

DtoR 10.2 12.3 6.9

Figure 2. Clinical course of case 1. TCZ was started on day 502 after the initial visit, and PET-CT
was performed on days 800, 947 and 1122. Colonoscopy was also performed about one week before or
after each PET-CT scan. TCZ improved vasculitis, but was not effective for colitis. TCZ failed to re-
duce pMS, and PET-CT showed no reduction in SUVmax of the descending colon to rectum. Con-
versely, IFX improved both clinical symptoms and SUVmax of the descending colon to rectum, with-

out relapse of TAK. 5-ASA: 5-aminosalicylate, AAo: ascending aorta, CRP: C-reactive protein, D to

R: descending colon to rectum, IFX: infliximab, Lt. CCA: left common carotid artery, MTX: metho-
trexate, Others: other immunosuppressive agents, PET: positron emission tomography, pMS: partial

Mayo score, TAC: tacrolimus, TCZ: tocilizumab

after the first dose, and then every eight weeks thereafter.
Case 2

A 72-year-old man was admitted for a fever of unknown
origin. Bilateral auricular redness and saddle nose were ob-
served. He also suffered from polyarthralgia and swelling,
which seemed to be consistent with rheumatoid arthritis.
There was no abdominal pain at this time, but diarrhea was
observed. Contrast-enhanced CT did not reveal any signifi-
cant findings other than multiple diverticula in the sigmoid
colon. Auricular cartilage biopsy was performed and RP was
diagnosed. High dose PSL (1.2 mg/kg) led to an immediate
improvement in inflammation, and arthralgia and diarrhea
also disappeared. However, it relapsed when the PSL dose
was reduced to 8 mg daily. Arthralgia also recurred along
with the inflammation. Cyclosporine A therapy was added,
but it could not be continued due to renal impairment. Since
a previous report described the successful treatment of RP
with TCZ (2), and our patient’s arthritis also met ACR/EU-
LAR criteria of rheumatoid arthritis (6), TCZ was started.
As in the previous case, in our case as well, TCZ was effec-
tive in treating the chondritis and arthritis. After four weeks

of therapy, however, he developed diarrhea, melena and ab-
dominal pain. Colonoscopy showed diffuse erosions and
multiple ulcers from the rectum to sigmoid colon. A mu-
cosal biopsy showed non-specific inflammatory findings
consistent with UC. No intranuclear injection bodies were
observed on Hematoxylin & Eosin staining, and immunohis-
tochemistry showed no evidence of Cytomegalovirus (CMV)
infection (Fig. 3a-d). CMV-DNA was not detected by
apolymerase chain reaction testing of biopsy tissue. Stool
cultures failed to isolate any significant pathogenic microor-
ganisms, including Clostridium difficile. Glutamate dehydro-
genase antigen and toxin A/B of Clostridium difficile in the
stool were also undetectable. A diagnosis of UC was made,
and high dose PSL with 5-aminosalicylate (4,800 mg daily)
therapy was started and TCZ was discontinued. However,
ten days after commencing treatment, perforation of the sig-
moid colon occurred, and total proctocolectomy was per-
formed. The resected specimen showed typical evidence of
pancolitis, and UC was definitively diagnosed (Fig. 3e-h).
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Figure 3. Findings of colonoscopy and the resected specimen in case 2. a: Colonoscopy findings of
the sigmoid colon. b: Microscopic findings, low-power field, Hematoxylin and Eosin (H&E) staining.
c: High power field of b. d: Immunohistochemistry study for Cyfomegalovirus. Colonoscopy showed
diffuse erosions and multiple ulcers from the rectum to sigmoid colon (a). Microscopic findings
showed nonspecific inflammation, mainly in the mucosa. There were no nuclear inclusions on H&E
staining and no evidence of CMYV infection in immunohistochemistry. e: The resected specimen of the
whole colon. f: The site of perforation in the sigmoid colon (white arrow). g: Microscopic findings of
the colon mucosa, H&E staining, high-power field. h: Microscopic findings at the site of perforation,
H&E staining, low-power field. The resected specimen showed perforation of the sigmoid colon and
diffuse erosion throughout the entire colon. The residual mucosa showed the findings of pseudopolyps
(e, f). Microscopic evaluation showed marked inflammatory cell infiltration and crypt abscesses, con-
sistent with typical UC (g, h). The site of perforation was infiltrated with inflammatory cells in all
layers, but it was not possible to determine whether it was consistent with diverticula.
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Discussion

UC is an inflammatory bowel disease of the colonic mu-
cosa that causes multiple erosions and ulcers. Although its
etiology remains unclear, it has been suggested to be related
to the intestinal microbiome, hereditary factors and malfunc-
tion of the immune system. Various indicators are used to
measure UC activity, including IL-6. According to previous
reports, the IL-6 levels in the serum and colonic mucosa of
UC patients increase in association with the disease activ-
ity (7, 8). Hence, TCZ seems effective in the treatment of
UC. However, our cases did not experience any improve-
ment with TCZ. In case 1, UC was improved by changing
TCZ to IFX without increasing the dose of steroids and im-
munosuppressive agents. In case 2 as well, while TCZ was
effective for the chondritis, symptoms of UC became appar-
ent and worsened after he started TCZ. Although these re-
sults seem to contradict the theory related to the efficacy of
TCZ for UC, cases similar to ours have been reported.
Atreya et al. reported a case of rheumatoid arthritis with UC
that was exacerbated following treatment with TCZ (9).
There have also been reports of multiple gastrointestinal ul-
cer complications other than UC due to TCZ (10, 11). As
shown in these cases, TCZ appears to induce some kind of
intestinal toxicity, which can be explained by the fact that
TCZ inhibits one of the non-inflammatory effects of IL-6,
namely, intestinal mucosal protection.

IL-6 is a pleiotropic cytokine that activates not only the
inflammatory response, but also hematopoiesis, angiogenesis
and other physiological processes. It is also known to be an
important cytokine for tissue regeneration and repair (12).
Several reports of murine studies showed that IL-6 signaling
plays an essential role in proliferation and maintenance of
the intestinal epithelium. According to Jin et al., administra-
tion of IL-6 causes intestinal epithelial proliferation that in-
creases intestinal volume and reduces reperfusion injury af-
ter ischemia. In contrast, IL-6 deficient mice showed im-
paired intestinal epithelial repair following damage by 5-
fluorouracil (13). Additionally, Tebbutt et al. showed that IL-
6 deficient mice had an increased risk of epithelial erosion
and mortality compared to wild type mice with dextran so-
dium sulfate -induced colitis, in a mouse model of UC (14).
IL-6 contributes to tissue repair by binding to the IL-6 re-
ceptor expressed on cell membranes (mIL-6R) and activat-
ing the STAT-3 pathway, via a process called classic signal-
ing. On the other hand, IL-6 also forms a complex with the
soluble IL-6 receptor (sIL-6R) that drifts in serum, and in-
duces other signals via glycoprotein 130 (gp130) on the cell
membrane, called trans-signaling, which activates the im-
mune system and causes inflammation (15). TCZ exerts
anti-inflammatory effects by inhibiting trans-signaling, but
since it has a similar affinity for both mIL-6R and sIL-6R, it
is expected that intestinal epithelial regeneration is also im-
paired (16). In our cases, we considered that the mucosal re-
generation dysfunction was more problematic than the anti-

inflammatory effect of TCZ, leading to a persistence of the
mucosal damage and a worsening of inflammation.

Previously, the possibility of adverse effects of TCZ on
the intestine has been discussed, and TCZ has been known
to carry a greater risk for lower gastrointestinal perforation
as compared to non-steroidal anti-inflammatory drugs and
other biologics (17, 18). Patients with diverticula are consid-
ered to be particularly at risk because they are inherently
prone to diverticulitis, and there is also a warning about this
on the medical package insert (19). This is because of the
strong anti-inflammatory effect of TCZ, which can exacer-
bate infection and mask its symptoms, thereby delaying dis-
ease detection. Additionally, it has also been hypothesized
that the adipose tissue accumulates locally to cover inflamed
diverticula, and this response is prevented by inhibiting IL-6
signaling (20-22). In our opinion, in addition to these fac-
tors, delayed wound healing due to classic signaling inhibi-
tion might be involved in the adverse effects of TCZ on the
intestines. UC is generally less likely to cause perforation
than other inflammatory bowel diseases, with an estimated
incidence of about 3%. Approximately 70% of perforation
cases have been reported to be associated with toxic mega-
colon (23, 24), but in our case 2, there was no evidence of
toxic megacolon. Since the perforation point was deeply ul-
cerated, it was unclear histologically or grossly whether the
perforation was consistent with diverticula. It is possible that
a diverticulum was perforated, as is the known theory, but if
not, perforation is a relatively rare complication of UC, as
mentioned above. Our experience suggests that TCZ might
be associated with a perforation risk in patients with UC.

Our cases suggest that TCZ has the potential to cause ad-
verse effects on the intestinal mucosa, and it is therefore
considered to be a risk factor for UC with TCZ therapy.
Certainly, some cases in which TCZ treatment improved
UC, as opposed to our cases and those discussed above,
have been reported (25-28). The contradictory results seem
to be due to the balance between the disadvantages of inhib-
iting classic-signaling and the benefits of blocking trans-
signaling. However, patient background factors that might
improve or exacerbate the disease remain unknown. As in
case 2, UC is a disease that must be managed with care, be-
cause exacerbations of the disease might require emergency
surgery or have serious consequences. Although the effect of
TCZ on UC has not been reported in sufficient numbers to
be conclusive, it should be used with caution given its po-
tential for causing an exacerbation of the disease.

Conclusion

TCZ therapy should be administered with care in patients
complicated with UC, because it can worsen their intestinal
condition.

Written informed consent was obtained from both patients for
publication of this article.

The authors state that they have no Conflict of Interest (COI).
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