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Introduction 29 

Bortezomib is a first-generation proteasome inhibitor approved by the US Food and Drug 30 

Administration (FDA) and the European Medical Agency (EMA) for the treatment of multiple 31 

myeloma (MM) at diagnosis and in relapsed or refractory disease [1,2]. Bortezomib is widely used in 32 

first-line treatment as part of a three-drug induction regimen before autologous hematopoietic cell 33 

transplantation in young patients [3] or combined with melphalan and prednisone in older patients [4]. 34 

Common adverse effects include fatigue, gastrointestinal disturbances, peripheral neuropathy, 35 

thrombocytopenia and herpes zoster infection [5,6]. Ocular adverse effects of bortezomib are less well 36 

known. Recently, some case reports have shed light on the association between eyelid 37 

chalazia/blepharitis and bortezomib therapy [7–10]. Chalazia is defined as the swelling of the eyelid 38 

margin as a result of a lipogranulomatous collection in the meibomian glands. Blepharitis is an 39 

inflammatory condition of the eyelid margin. Topical management of chalazia/blepharitis consists of 40 

the application of warm compresses together with eyelid hygiene and massage to promote drainage of 41 

the occluded gland duct. Combination with anti-inflammatory or antibiotic eye drops can also be 42 

useful [11]. Severe cases may require systemic antibiotics or even surgical incision and drainage. 43 

While chalazia/blepharitis is not a life-threatening complication, it can severely impair a patient’s 44 

quality of life. We report herein the case of a bortezomib induced chalazia/blepharitis, resistant to 45 

conservative treatment but which resolved after switching to ixazomib, an oral proteasome inhibitor 46 

[12,13]. 47 

 48 

Observation 49 

An 87-year old man was referred to the hematology department with MM. First-line treatment 50 

consisted of 9 cycles of lenalidomide-dexamethasone. Due to disease progression a few months after 51 

the end of this first-line therapy, a new treatment was initiated consisting of 6 cycles of 6 weeks of 52 

bortezomib 1.3 mg/m2 on day 1, 8, 15, and 22 combined with oral melphalan 0.2 mg/kg/day and oral 53 

prednisone 1 mg/kg/day both from day 1 to 4. Serum monoclonal protein was undetectable after 2 54 

cycles of this therapeutic regimen. During the third cycle, the patient developed eyelid inflammation. 55 

The ophthalmological exam confirmed the diagnosis of bilateral chalazia/blepharitis with right 56 

predominance, in the context of bortezomib treatment (Figure 1). Prolonged eyelid hygiene associated 57 

with topical treatment by oxytetracycline/dexamethasone for 1 month was unsuccessful. 58 

In order to minimize patient visits to the hospital during the COVID-19 outbreak, bortezomib was 59 

switched for ixazomib, a second-generation proteasome inhibitor administered orally at home [14]. 60 

Ixazomib 2.3 mg was given orally on day 1, 8, 15, and 22 combined with unchanged oral melphalan 61 

and prednisone treatment (cycles of 6 weeks). This regimen was adapted from the protocol published 62 

by San Miguel et al. where ixazomib was given on day 1, 8, 22, and 29 [15]. We decided to use a 63 

reduced dose of ixazomib given the age of the patient (87 years) and the fact that he was already in 64 

complete response, to reduce the risk of side effects, in particular thrombopenia [16]. Bortezomib 65 
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discontinuation for ixazomib led to complete resolution of observed ocular symptoms within 2 weeks 66 

(Figure 2). Symptom resolution allowed topical treatment cessation without relapse of ocular 67 

manifestations. Following this therapy switch, the monoclonal protein remained undetectable during 68 

the 3 months follow-up. 69 

 70 

 71 

Discussion 72 

In 2019, chalazia/blepharitis were added to the list of bortezomib side effects considering the EMA’s 73 

pharmacovigilance risk assessment committee (PRAC) report for this therapy. In most cases, these 74 

ocular side effects were refractory to first-line conservative treatment, associated eyelid hygiene and 75 

anti-inflammatory and/or antibiotic eye drops, instead requiring incision and drainage. Recently, case 76 

reports of successfully treated bortezomib-induced blepharitis with oral doxycycline in combination 77 

with topical antibiotics have been reported, allowing continuation of bortezomib [17]. In 2019, Sklar 78 

and colleagues proposed a treatment algorithm for such eyelid complications, limiting use of incision 79 

and drainage [18]. 80 

We report here, several arguments supporting the relationship between ocular symptoms and the 81 

intake of bortezomib: First, the patient has no history of chalazia/blepharitis and this condition 82 

developed during the third cycle of chemotherapy, which is consistent with the other case reports 83 

showing that symptoms appear most frequently after 2-3 bortezomib cycles. Moreover, severe 84 

blepharitis with multiple chalazia, resistant to prolonged topical treatment, was resolved after 85 

bortezomib discontinuation.  86 

The biological mechanism by which bortezomib could cause chalazia/blepharitis is poorly understood 87 

but is postulated to be related to inflammation. Bortezomib is a proteasome inhibitor targeting the 88 

ubiquitin-proteasome pathway leading to the accumulation of proapoptotic molecules and apoptosis of 89 

malignant cells. One can hypothesize that accumulation of degraded proteins in the meibomian glands 90 

may support bortezomib-associated ocular complications. Bortezomib may also induce a systemic 91 

inflammatory signature as it modulates critical cellular pathways such as NF-kB [19]. Interestingly, it 92 

has been reported, in one patient, that blepharitis had resolved while receiving 40 mg of intravenous 93 

dexamethasone but flared secondarily when the dose was decreased to 10 mg, supporting the pro-94 

inflammatory hypothesis [18]. Moreover, rash is a well-known side effect of bortezomib, with an 95 

incidence in clinical trials ranging from 8% to 18% [20]. The skin and the eyelids, including the 96 

meibomian glands, may have in common certain molecules targeted by bortezomib. 97 

VigiBase is a world health organization (WHO) global database of individual case safety reports. 98 

When screening VigiBase for the three proteasome inhibitors approved and routinely used in clinical 99 

settings, bortezomib, carfilzomib and ixazomib [21], they are all associated with side effects of the 100 

ocular spectrum. For example, reports concerning ixazomib showed increased lacrimation, eyelid 101 

disorder, eyelid rash, eyelid ptosis, swelling of eyelid, eyelid margin crusting, eyelid oedema, and 102 
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meibomian gland dysfunction. As bortezomib was the first proteasome inhibitor developed it is 103 

probable that post-authorization safety studies and case reports are overrepresented in the literature 104 

compared with carfilzomib and ixazomib. Most of the time, ocular toxicity is not a cross-toxicity 105 

among proteasome inhibitors resulting in symptom resolution after therapy switch, even if 106 

chalazia/blepharitis can occur with the different molecules of this therapeutic class. In this case report, 107 

we cannot rule out the possibility that the low dose of ixazomib used prevented development of ocular 108 

complications, even if the dose-effect relationship of such adverse effects has not been established. 109 

Even if ocular complications associated with proteasome inhibitors are not life-threatening, it can 110 

severely impair a patient’s quality of life. The majority of bortezomib-associated chalazia/blepharitis 111 

are resistant to prolonged topical treatment and may be attenuated by oral doxycycline. If these 112 

strategies are not sufficient, proteasome inhibitor switch may enable symptom resolution in some 113 

cases as reported herein. 114 
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Figure legends 184 

 185 

Figure 1: Clinical photograph showing blepharitis associated with multiple chalazia with right 186 

predominance 187 

 188 

Figure 2: Clinical photograph showing resolution of bortezomib associated chalazia/blepharitis after 189 

switching to ixazomib 190 

  191 
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Figure 1. 192 

 193 
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Figure 2. 195 
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