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Is there a paradoxical side effect? Is it a case of inefficiency? 
Peripheral ulcerative keratitis in a patient with rheumatoid arthritis in 
remission treated with tocilizumab
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ABSTRACT

Tocilizumab is a monoclonal antibody to interleukin-6 that has recently been used in rheumatoid arthritis (RA) treatment. Treatment 
with tocilizumab may be associated with paradoxical manifestations that are poorly understood. Patients that developed peripheral 
ulcerative keratitis while on tocilizumab treatment were studied in a case series. It was discovered that this could be a paradoxical 
side effect or ineffectiveness. Herein, we present a patient with seropositive RA who was followed for 22 years, using tocilizumab for 
seven years, and who developed peripheral ulcerative keratitis while in remission. Consequently, even in remission, extra-articular 
involvement can occur in RA patients, and medication-related paradoxical side effects can arise.
Keywords: Peripheral ulcerative keratitis, rheumatoid arthritis, tocilizumab.

Rheumatoid arthritis (RA) is a chronic 
inflammatory arthritis characterized by symmetrical 
involvement of small joints, and extra-articular 
findings may also be present. Keratoconjunctivitis 
sicca is the most common extra-articular ocular 
finding in RA.[1] Episcleritis, scleritis, retinal vasculitis, 
peripheral ulcerative keratitis (PUK), and interstitial 
keratitis are some of the other conditions that might 
appear.[2] Among systemic diseases, RA is one of the 
most common noninfectious causes of PUK.[3]

Tocilizumab is a recombinant humanized 
anti-human monoclonal antibody of the 
immunoglobulin G1k subclass directed against 
soluble and membrane-bound interleukin (IL)-6 
receptors that has recently been employed in the 
treatment of RA.[4] Patients who acquired PUK while 
using tocilizumab were studied in a case series, and 
it was found that this could be a paradoxical side 
effect or ineffectiveness.[5] Due to the incomplete 
understanding of the paradoxical effects of other 

biologics, including tocilizumab, we present a patient 
with seropositive RA who was followed for 22 years, 
using tocilizumab for seven years, and who developed 
PUK while in remission.

CASE REPORT

A 64-year-old female patient with known 
diabetes mellitus, who was followed for 22 years 
with the diagnosis of seropositive RA, presented with 
complaints of redness, stinging, and pain in her 
eye to her follow-up. The patient had previously 
used methotrexate, lef lunomide, hydroxychloroquine, 
sulfasalazine, infliximab, and etanercept, but they 
were discontinued due to inefficacy or adverse effects. 
The patient initially began 560 mg/month intravenous 
tocilizumab infusion seven years ago and later 
continued with 162 mg/week subcutaneous tocilizumab 
treatment. There was no sore and swollen joint during 
the musculoskeletal system evaluation, and morning 
stiffness was not mentioned. Patient global assessment 
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(0-10 mm) was 10. In laboratory examination, the 
erythrocyte sedimentation rate was 5 mm/sec, and 
C-reactive protein was 0.48 mg/L. Hemogram and 
biochemical testing came out normal. Disease activity 
index-28 was calculated as 1.27, and the patient was 
considered in remission. The patient was consulted 
with the ophthalmology clinic and diagnosed with 
PUK, and systemic 32 mg/g corticosteroid treatment 
was given. Tocilizumab treatment was continued. The 
patient's ocular problems were gone at the one-month 
follow-up, and her RA remission status remained 
unchanged. The six-month follow-up revealed no new 
eye issues, and there was no PUK relapse.

DISCUSSION

Cohen et al.[5] introduced and reported the only 
case series in the literature to develop PUK as a 
paradoxical side effect of tocilizumab. In our case, 
the patient also developed PUK while on tocilizumab 
treatment, and she was in remission at the time. It is 
not exactly known whether PUK occurs in patients as 
a paradoxical side effect or due to the ineffectiveness 
of the drug.

Peripheral ulcerative keratitis is a disease 
characterized by ulceration or thinning of the 
peripheral part of the cornea. The peripheral cornea 
is the region of the cornea closest to the conjunctiva, 
which contains immune-stimulating mediators. 
Peripheral ulcerative keratitis can be seen together 
with diseases based on immune etiopathogenesis 
such as RA, granulomatosis with polyangiitis, 
systemic lupus erythematosus, polyarteritis nodosa, 
and ulcerative colitis.[6] Among systemic disorders, 
RA and Sjögren's syndrome are the most common 
causes of noninfectious PUK.[3]

In one study, PUK was linked to RA in 34% of 
patients diagnosed with PUK.[7] The most common 
disease associated with PUK was found to be RA.[7] 
It is more common in individuals with long-term RA 
and in those who have both anti-CCP (anti-cyclic 
citrullinated peptide antibody) and RF (rheumatoid 
factor) positive serology.[3] The condition had been 
present for 22 years in our patient, and both RF 
and anti-CCP tests came out positive, which was 
consistent with the literature.

In RA, an imbalance of proinflammatory and anti-
inflammatory cytokines creates a microenvironment 
that promotes collagen breakdown, resulting 
in keratitis, which extends from the perilimbal 
cornea to the central cornea and leads to melting 

and perforations in the cornea.[8,9] According to this 
information, immunosuppressive medicines such as 
anti-TNF (tumor necrosis factor) and IL-6 blockers 
may help to prevent the development of keratitis. 
Many articles include biological medicines as useful 
treatments for the treatment of PUK.

Paradoxical reactions during treatment with a 
biological agent can be characterized as the emergence 
or exacerbation of a pathological condition that 
usually responds to this class of drugs while treating 
a patient for another condition that is generally under 
control. Paradoxical reactions have been documented 
in patients treated with anti-TNF-α agents and have 
been described as isolated case reports or case series. 
In addition to the efficacy and side effects of biological 
drugs used in RA, some paradoxical side effects 
such as palmoplantar pustular reactions, psoriasis, 
hydradenitis, inf lammatory bowel disease, uveitis, 
pyoderma gangrenosum, granulomatous reactions, 
and vasculitis may also occur.[10]

Toci l izumab, a monoclonal antibody 
that inhibits IL-6, plays a crucial role in the 
regulation of immune cell proliferation and 
differentiation.[11] Urticaria, abdominal pain, 
mouth ulceration, gastritis, gastrointestinal 
system perforations, neutropenia, and, the most 
prevalent, infection (subcutaneous infections are 
the most reported) are all recognized side effects 
of tocilizumab.[12] Tocilizumab, like numerous 
biological agents, can have paradoxical side effects. 
Paradoxical ophthalmic symptoms associated 
with tocilizumab have been rarely reported. These 
include cases of anterior uveitis, scleritis, and 
PUK. Interleukin-6 has a crucial function in 
wound healing, tissue repair, and corneal epithelial 
renewal. It is suspected that blocking these actions 
causes paradoxical ophthalmic adverse effects.[13] 
Peripheral ulcerative keratitis occurred during a 
diagnosis of the disease in a patient with RA 
described by Huang et al.,[14] and both RA and 
PUK went into remission after starting tocilizumab 
treatment.

Cohen et al.[5] presented a case series of four 
PUK cases in 2021, and all of the patients had 
RA and were using tocilizumab. PUC developed in 
two of these four patients after disease remission 
was achieved with tocilizumab; in the other two 
cases, PUK developed while the disease was active 
under tocilizumab treatment. In another case who 
developed PUK and whose tocilizumab infusions 
were interrupted, tocilizumab treatment was 
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terminated due to PUK relapse twice.[15] Paradoxical 
eye inf lammation may occur under IL-6 blockade in 
inf lammatory arthritis.[15]

In our case, PUK emerged while the patient was in 
remission using tocilizumab, prompting us to consider 
the likelihood of a paradoxical side effect. However, 
the improvement of ocular complaints and findings 
with corticosteroid treatment without discontinuation 
of tocilizumab brought to mind the possibility of 
ocular involvement due to RA.

In conclusion, it should be kept in mind that 
extra-articular involvement may occur in patients 
with RA even when the disease is in remission, and 
paradoxical side effects may develop due to the drugs 
they use. More case reports are needed to confirm 
that PUK may develop as a paradoxical side effect due 
to tocilizumab.
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