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ABSTRACT
Importance: Belantamab mafodotin (belamaf)-containing regimens are effective treatment options for patients with relapsed 
and/or refractory multiple myeloma. Ocular events are a common adverse effect of belamaf treatment, which can be managed by 
physicians, following appropriate training, to minimize their impact on the patient.
Objective: To develop clinical recommendations for the identification, monitoring, and management of ocular events associated 
with belamaf therapy, and guidance for any required dose modification.
Evidence Review: A systematic literature review was conducted and an international group of hematologists and ophthalmol-
ogists reviewed clinical trial data, real-world evidence, and published literature on belamaf-associated ocular events. This litera-
ture review and the collective experience and expertise of the panel of experts informed the recommendations.
Findings: Belamaf-associated ocular events are common side effects of treatment, which are managed primarily with appro-
priate dose modification and decreased frequency of dosing, as well as the use of artificial tears. These events affect the corneal 
epithelium, are mainly Grade 1 and 2 per the Keratopathy and Visual Acuity scale and are reversible in almost all patients. In 
general, before initiating belamaf therapy, all patients should undergo a baseline ophthalmic evaluation with an eye specialist. 
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provided the original work is properly cited.
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However, if there are delays in obtaining ophthalmic evaluation, or if a patient is rapidly progressing, treatment should be initi-
ated, and ophthalmic evaluation should be undertaken as soon as possible. Patients should be also evaluated by an eye specialist 
before administering the next three belamaf doses (i.e., before Cycles 2, 3, and 4); dose modifications, as described in this paper, 
may apply if required. Importantly, modifying the belamaf dose in response to an ocular event is not associated with any reduc-
tions in treatment efficacy. After Cycle 4, the treating physician may use the Vision-Related Anamnestic tool, alongside clinical 
judgment, to decide whether to administer the next dose of belamaf or to refer the patient to an eye specialist (i.e., if the patient 
experiences new worsening of vision or if the ocular events have neither improved after 8 weeks nor resolved after 12 weeks).
Conclusions and Relevance: The expert panel developed recommendations for managing belamaf-associated ocular events, 
with the aim of contributing to the ease of clinical use of belamaf and improving patient outcomes.

1   |   Background

Despite advances in therapeutic options and improved patient out-
comes, multiple myeloma (MM) remains a challenging disease, 
with relapse occurring frequently [1]. Symptoms including bone 
pain, fatigue, and infections further contribute to disease burden 
and impact quality of life (QoL) [2, 3]. Patients often become refrac-
tory to multiple treatment options, leading to poor prognostic out-
comes (median overall survival: 10.5–11.1 months) [1]. Belantamab 
mafodotin (belamaf) is a first-in-class, humanized antibody–drug 
conjugate (ADC) that binds B-cell maturation antigen, a target ex-
pressed on malignant plasma cells in patients with MM, destroy-
ing MM cells through direct killing and immune response [4].

Ocular events are well documented in patients receiving ADCs 
and are common in patients receiving belamaf [5]. These ocu-
lar events are reversible in almost all patients and range from 
dry eye and photophobia to more serious issues impacting vi-
sion [5–7]. The exact mechanisms underlying ocular toxicity re-
main unknown, but increasing evidence suggests this may be 
off-target toxicity driven by mechanisms such as macro/micro-
pinocytosis (Figure S1) [8, 9]. This leads to corneal microcyst-
like epithelial changes, observed on slit lamp microscopy, which 
typically resolve with treatment hold [5, 9–11].

Due to the novel nature of belamaf, clear and clinically applicable 
guidance, training, and communication for physicians on manag-
ing these ocular events is required, including how best to modify 
belamaf dose (including decreased frequency of dosing) and col-
laboration with multidisciplinary teams (MDTs). To address this, 
a group of international hematologists and ophthalmologists de-
veloped recommendations for managing ocular events in patients 
receiving belamaf. The recommendations are informed by data 
from the DREAMM-7/−8 pivotal combination therapy studies, in 
which a total of 398 patients with MM and at least one prior line 
of therapy were treated with belamaf (DREAMM-7: n = 243 be-
lamaf in combination with bortezomib and dexamethasone versus 
n = 251 daratumumab, bortezomib, and dexamethasone [median 
follow-up 28.2 months]; DREAMM-8: n = 155 belamaf in combina-
tion with pomalidomide and dexamethasone versus n = 147 poma-
lidomide, bortezomib, and dexamethasone [median follow-up 22.4 
versus 20.5 months, respectively]) [6, 7].

2   |   Methods

An international group comprising 16 hematologists and four 
ophthalmologists formed the Steering Committee (SC). The SC 

identified 11 clinical questions across four key themes and devel-
oped recommendations in response to each (Table 1). A system-
atic literature review (SLR) was conducted to evaluate relevant 
supporting evidence (Table S1 and Figure S2). The SC refined 
the recommendations over numerous rounds of review, based 
on the results of the SLR and their clinical experience, to ensure 
maximum clinical applicability of the recommendations.

3   |   Findings

3.1   |   Theme 1: Identifying Ocular Conditions at 
Baseline and Ocular Events in Response to Belamaf 
Treatment

The recommendations for this theme are presented in Table 1.

3.1.1   |   Question 1. What Are Best Practices 
for Screening, Identifying, and Monitoring:	

	 i.	 Ocular conditions at baseline?

	 ii.	 Ocular conditions at baseline that worsen after belamaf 
treatment initiation?

	iii.	 New ocular events after treatment initiation with belamaf?

Any baseline ocular condition should be documented and 
monitored before or soon after initiation of belamaf treatment. 
However, managing baseline ocular conditions should not delay 
timely initiation of belamaf treatment, as prompt treatment is 
crucial to optimize MM outcomes. Recommendations for mul-
tidisciplinary collaboration for effective management of ocular 
events can be found under Theme 3.

Cataracts are a common ocular condition in patients with 
MM, due to their prevalence in the elderly population and 
association with dexamethasone-containing treatment reg-
imens in previous lines of therapy of patients with relapsed 
or refractory MM. However, it is important to note that the 
presence of cataracts does not contraindicate belamaf treat-
ment. The pooled prevalence of any cataract in individuals 
≥ 60 years is estimated to be 54%, while the incidence of any 
cataract in the first or both eyes for individuals ≥ 75 years is 
estimated to be 70% [14, 15]. Furthermore, in a study analyz-
ing the relationship between dexamethasone exposure and 
cataracts, 52% (120/231) of patients had developed cataracts at 
12 months of exposure to dexamethasone [16]. Cataracts may 
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TABLE 1    |    Clinical recommendations.

Theme 1: Identifying ocular conditions at baseline and ocular events in response to belamaf treatment

Q1. What are best practices for screening, identifying, and monitoring:
	 i.	 Ocular conditions at baseline?
	 ii.	 Ocular conditions at baseline that worsen after belamaf treatment initiation?
	iii.	 New ocular events after treatment initiation with belamaf?

Recommendation
Before initiating belamaf therapy, all patients should undergo a baseline ophthalmic evaluation with an eye specialist. 
However, if there are delays in obtaining ophthalmic evaluation, or if a patient is rapidly progressing, treatment should be 
initiated and ophthalmic evaluation should be performed as soon as possible.
For ocular conditions at baseline:

•	 Obtain a comprehensive ophthalmologic history and evaluate for different ocular conditions (e.g., cataracts, glaucoma, etc.)
•	 Patients should be informed of potential exacerbations of pre-existing reduced visual acuity, and ocular events, that can occur 

following initiation of belamaf therapy. Treatment of pre-existing conditions is recommended according to local guidelines/
practices

•	 Baseline ophthalmic evaluation should not delay treatment initiation and, in principle, baseline ocular conditions do not 
contraindicate belamaf treatment

After initiating belamaf therapy:
•	 Patients should be evaluated by an eye specialist before administering the next three belamaf doses (i.e., before Cycles 2, 3 and 

4). See recommendation 2 for next steps after Cycle 4
•	 If treatment is held due to an ocular event during the first 3 cycles and the patient is symptomatic, ophthalmic examination 

should be performed if eye symptoms do not improve within 8 weeks or recover to Grade 1 by 12 weeks, or according to eye 
specialist instructions

•	 Patients should be encouraged to report further reductions in visual acuity and/or ocular symptoms to their physician (e.g., 
vision changes, eye pain, dry eye, photophobia, foreign body sensation)

•	 Belamaf dose adjustment may be necessary—please refer to recommendation 6

Q2. How are belamaf-associated ocular events followed?
Recommendation
After the first 4 cycles of belamaf treatment, the Vision-Related Anamnestic (VRA) questionnaire (Table 2) can be used by the 
treating physician to decide whether to administer the next dose of belamaf or not.
Belamaf treatment should be delayed until resolution of the ocular event if:

•	 The patient answers ‘Yes’ to any question AND
•	 The ocular event(s) and/or impact(s) on activities of daily living are worsening AND/OR
•	 The patient has specified this has lasted for more than 8 h (especially for questions 4–9 of the VRA questionnaire) or that the 

symptom is persistent and does not settle spontaneously
If the patient experiences new worsening of vision for more than 8 h, they should be referred to an eye specialist to ensure 
there are no other contributing ophthalmic conditions. For other ocular events, if these have not improved after 8 weeks or 
are not resolved after 12 weeks, the patient should be referred to an eye specialist, who can use the Keratopathy and Visual 
Acuity (KVA) scale (Table 3) to inform whether belamaf dose modification is necessary (please refer to recommendation 6 for 
guidance on dose modification based on KVA grading).

Q3. Which ocular events:
	 i.	 Are important to the patient?
	 ii.	 Are important clinically?

Recommendation
Patients and treating physicians may prioritize different ocular events due to differing perspectives. If patients experience 
ocular events that affect their vision, these can interfere with daily activities (please refer to recommendation 9). However, data 
indicate that patients' health-related quality of life may be less impacted by ocular events than by multiple myeloma-associated 
symptoms such as fatigue and loss of appetite. Patient health-related quality of life is also affected by bone pain, although data 
on the impact of this versus that of ocular events are limited. Clinically, the most important ocular events are any that require 
an increase in dose interval or skipping a dose cycle, although data suggest that efficacy is not compromised in this situation. 
In patients who are B-cell maturation antigen-naïve, there is evidence that early deep responses to belamaf correlate with early 
manifestation of ocular events.
Open conversations between patients and physicians are important to ensure that both perspectives are addressed and patients 
feel supported.

(Continues)
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Q4. Are there specific patient- or treatment-related factors contributing to ocular events? Can patient profiling 
help predict ocular events in these patients?
Recommendation
Patients with certain baseline ocular conditionsa may be more susceptible to ocular events. Patient profiling can identify 
baseline ocular conditions that may be exacerbated by belamaf therapy but may be less useful in predicting ocular events in 
response to belamaf.
aFor example, dry eye, cataracts, or glaucoma.

Theme 2: Belamaf therapy management and dose adjustment for ocular events

Q5. What are the key indicators that would require an adjustment in belamaf dose or treatment schedule?
Recommendation
After initiating belamaf therapy, subsequent treatment cycles should only be performed if belamaf-induced ocular events 
are minimal (please refer to Table 2: The Vision-Related Anamnestic tool). If ocular events have occurred, ophthalmic 
examination should be obtained to ensure these have resolved to Grade 1 before resuming treatment. Please refer to 
recommendation 6 for belamaf dosing guidelines.
If ocular events such as those discussed in recommendation 2 develop, it is important to fully inform the patient and discuss 
the risks and benefits of belamaf therapy dose adjustment before proceeding (please refer to recommendation 10). Data from 
the DREAMM studies indicate that most patients continue to respond to belamaf therapy after dose adjustment.

Q6. What is the most clinically effective way to adjust the dose or treatment schedule of belamaf, to both 
minimize relapse of multiple myeloma and manage ocular events?
Recommendation
Please refer to recommendation 2 for classification of ocular events. Adjustment of belamaf dose or schedule in response to 
ocular events should be individualized (tailored to the patient's specific situation), to maximize response and mitigate the 
need for interruption of therapy. Please see Table 4 for recommended dose modifications following ocular events, based on 
ophthalmology evaluation during the first 4 cycles of belamaf.

Theme 3: Multidisciplinary collaboration for effective management of ocular events

Q7. What are the key clinical indicators that referral to an eye specialist is necessary? What are the best practices 
for collaboration between hematologists and eye specialists?
Recommendation
Per the guidance provided in recommendations 1 and 2, patients should undergo ophthalmic evaluation before administering 
Cycles 1–4 of belamaf therapy.
After the first 4 cycles of belamaf therapy:

•	 The treating physician can use the VRA tool to decide whether to administer the next dose of belamaf or not
•	 If the patient experiences new worsening of vision that persists for more than 8 h, they should be referred to an eye specialist 

to ensure there are no other contributing ophthalmic conditions
•	 If in doubt or in the case of any concerns, the treating physician should use their clinical judgment to decide whether referral 

is appropriate (e.g., if the ocular event continues for more than 8 weeks without improvement)
It is important to have effective communication between hematologists and eye specialists in all countries where belamaf is 
approved for use in multiple myeloma, as eye specialists may not be familiar with belamaf therapy, multiple myeloma, or both, 
while hematologists may be unfamiliar with managing ocular events. Constructive and streamlined working relationships 
between these specialists will translate into comprehensive patient-centered care and early detection and management of 
ocular events, while improving patient outcomes and reducing costs.

Q8. What educational resources and strategies are needed to improve healthcare professionals' (including eye 
specialists) understanding of the multiple myeloma disease course and belamaf ocular event profile?
Recommendation
Educational strategies must be tailored to accommodate varying levels of familiarity with multiple myeloma, belamaf, 
and ocular events between healthcare professionals within different disciplines. Educational strategies should primarily 
focus on facilitating peer-to-peer knowledge sharing between hematologists and eye specialists, as well as between large 
academic centers and smaller community centers. This can be greatly facilitated through individuals having named contacts 
they can rely upon for guidance on complex cases. As mentioned in recommendation 7, clear communication pathways 
and collaboration initiatives between relevant professional specialists (including specialists with the appropriate level of 
specialization in a particular healthcare jurisdiction) will enhance coordinated knowledge sharing, and this should also be 
encouraged at a team-member level, focusing on creating networks of communication for learning and best practice sharing. 
In every center, the multiple myeloma multidisciplinary team should include all relevant disciplines (such as eye specialists) 
either on a regular or as-needed basis. If patients require referral to an eye specialist, appropriate follow-up should be arranged.

(Continues)

TABLE 1    |    (Continued)
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contribute to impaired visual acuity in patients treated with 
belamaf, constituting a confounding factor for ocular event 
assessments [17]. This is supported by data from BelaRd, a 
phase I/II study investigating the safety and efficacy of differ-
ent doses of belamaf (2.5, 1.9, and 1.4 mg/kg) in combination 
with lenalidomide and dexamethasone in transplant-ineligible 
patients with newly diagnosed MM classified as intermediate-
fit or frail based on the International Myeloma Working Group 
Frailty Score (N = 36) [17, 18]. More patients with Grade ≥ 2 
cataracts in BelaRd experienced a concurrent Grade 2–3 best 
corrected visual acuity (BCVA) change from baseline than 
those with Grade < 2 cataracts [17].

In the safety populations of DREAMM-7 and DREAMM-8, 
ocular events of any grade were more common in the belamaf 
arms than the control arms (DREAMM-7, 79% versus 29%; 
DREAMM-8, 89% versus 30%) [6, 7]. However, these studies 
show a considerable background incidence of ocular events in 
this patient population. Furthermore, while previous studies 
indicated that patients with baseline ocular conditions may 
be at risk of greater reduction in visual acuity following be-
lamaf therapy than those without [11, 19], post hoc analyses of 
DREAMM-7 and DREAMM-8 showed that ocular events did 
not significantly differ between patients with baseline ocular 

conditions and those without [20]. Ocular symptoms reported 
during the studies (including blurred vision, foreign body sen-
sation, and photophobia) were similar between patients with 
or without baseline ocular conditions (including visual acuity 
> 20/50, cataracts, keratopathy, or glaucoma) [20]. As with cat-
aracts, these baseline ocular conditions do not contraindicate 
belamaf treatment, and the risk of greater reduction in visual 
acuity in patients with baseline ocular conditions receiving be-
lamaf may be secondary to reduced baseline visual acuity.

3.1.2   |   Question 2. How Are Belamaf-Associated Ocular 
Events Followed?

The Vision-Related Anamnestic (VRA) tool is a patient-reported 
questionnaire capturing ocular symptoms (questions 1–5) and 
their impact on activities of daily living (questions 6–9). Table 2 
presents the VRA tool, which can be used by the treating physi-
cian to decide whether to administer the next dose of belamaf. 
Table 3 details the Keratopathy and Visual Acuity (KVA) scale, 
which can be used by an eye specialist to inform whether be-
lamaf dose modification is necessary. Figure  S3 presents our 
proposed framework for patient monitoring and belamaf dose 
adjustment from Cycle 1 to Cycle 5+.

Theme 4: Patient-centric approaches in managing ocular events

Q9. What are the primary patient concerns related to ocular events from belamaf?
Recommendation
Belamaf-associated ocular events may impact health-related quality of life. Specifically, visual impairments can affect activities 
of daily living such as driving, reading, and using technology (television, computers, cell phones, etc.). Patients should be 
encouraged to report ocular symptoms during treatment to support management. Furthermore, patients should be informed 
that almost all belamaf-induced visual acuity changes, which can affect activities of daily living, are reversible, according to 
clinical trial data (DREAMM-7, 98%; DREAMM-8, 92%).
To address the psychosocial and emotional needs of patients, particularly those experiencing significant anxiety related to 
their diagnosis and treatment, patients should be reassured that support is available. Patients should be directed to any relevant 
resources and support groups, and this process should remain open and continuous.

Q10. How can clinicians effectively communicate the benefits and risks of belamaf to patients to support 
informed decision-making?
Recommendation
It is important to discuss the benefits and risks of belamaf treatment transparently with patients; patients should be informed 
of both the expected effectiveness of belamaf therapy and the most common ocular events, how they may be affected, and 
management options. Using simple, nontechnical language, and visual aids should help facilitate understanding. Furthermore, 
the conversation should be individualized and tailored to the patient's specific situation (ie, contextualizing efficacy and risk 
statistics based on the patient profile as it relates to disease severity, comorbidities, baseline ocular health, etc.). Questions 
should be encouraged to create an open, collaborative dialogue that supports understanding and confidence to participate in 
shared decision-making on the treatment plan.

Q11. What are the key considerations for effectively communicating ocular event information to patients 
receiving belamaf? How can patient understanding be supported?
Recommendation
Ocular events that can occur with belamaf treatment should be explained in full, including details on the associated symptoms 
and their expected onset, severity, and duration; specific instructions should be provided for what steps to take if symptoms 
arise. Supportive care measures, including the use of eye drops, and monitoring procedures should be explained, and 
reassurance given that health-related quality of life is at the center of the treatment strategy. Furthermore, patients should 
be provided with contact information for support services to address any questions or concerns related to their condition or 
treatment. Understanding should be confirmed, for example, by asking patients to summarize what they have learned about 
belamaf-associated ocular events, to ensure patient–caregiver alignment.

Abbreviations: Belamaf, belantamab mafodotin; KVA, Keratopathy and Visual Acuity; VRA, Vision-Related Anamnestic.

TABLE 1    |    (Continued)
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In part 2 of BelaRd [18], the effectiveness of the VRA tool in 
guiding belamaf dose modifications was evaluated [12]. Patients 
were divided into two groups: Group A (n = 15), in which dosing 
was determined by ophthalmic exam, and Group B (n = 15), in 
which dosing was determined by patients' responses to questions 
in the VRA tool and the presence of Grade ≥ 3 ocular events [12]. 
Similar rates of Grade ≥ 3 ocular events were observed in Groups 
A and B, while VRA assessments for ocular symptoms and ac-
tivities of daily living were also similar between both groups, 
supporting the effectiveness of the VRA tool [12]. Furthermore, 
and importantly, updated results showed no instances where 
hematologist-driven belamaf dosing (using the VRA tool) was 
interrupted by Grade 3 ocular events [21].

It is important to identify and monitor all ocular events that 
impact patient QoL. Key ocular symptoms that may develop 
in response to belamaf treatment include visual acuity reduc-
tion, dry eye, photophobia, and foreign body sensation [7]. In 
DREAMM-7 and DREAMM-8, worsening of BCVA to 20/50 
appeared to improve within 8 weeks of onset, and resolve after 
12 weeks during belamaf therapy [6, 22]. Importantly, loss of 
efficacy has not typically been observed when belamaf delay 
is required, and the majority of patients experience resolution 
of ocular events with belamaf delay [6, 7, 23]. In DREAMM-8, 
longer dosing intervals did not impact progression-free sur-
vival (PFS); median progression-free survival (mPFS) was not 
reached in belamaf, pomalidomide, and dexamethasone (BPd)-
treated patients (N = 93) with ≥ 1 dose delay of ≥ 12 weeks [24].

3.1.3   |   Question 3. Which Ocular Events:

	i.	 Are important to the patient?

	ii.	 Are important clinically?

Ocular events that affect vision can interfere with patients' ac-
tivities of daily living such as driving and operating machin-
ery [10]. However, analysis of patient-reported experiences in 
DREAMM-2 suggested that ocular symptoms experienced by 
patients treated with belamaf are mostly temporary and do not 

have a long-term impact on overall QoL [25]. Patient-reported 
outcome (PRO) data from DREAMM-7 and DREAMM-8 also in-
dicated that QoL may be less impacted by ocular events such as 
blurred vision versus health-related QoL symptoms important to 
patients, including fatigue and loss of appetite [3]. Furthermore, 
updated results from BelaRd reported patients having stopped 
driving or reading mainly due to eyesight issues in 0%–0.6% of 
monthly ocular assessments [21].

Data from DREAMM-2, DREAMM-7, and DREAMM-8 indicate 
that belamaf dose interruptions are effective in ameliorating ocu-
lar symptoms without impacting PFS [23, 24, 26]. In DREAMM-2, 
88% (14/16) of patients continued to experience clinical benefit 
during the first prolonged delay (in which ≥ 3 treatment cycles 
were missed), 38% (6/16) had a deepened response during the 
delay, and 38% (6/16) maintained the same response [26]. In a post 
hoc analysis of DREAMM-7, mPFS was 36.6 months in patients 
treated with belamaf, bortezomib, and dexamethasone (BVd) with 
≥ 1 dose delay of ≥ 12 weeks (N = 126), compared with 36.6 months 
in the intention-to-treat population (n = 243) [6, 23]. Furthermore, 
95% of patients with less than or equal to partial response before 
the first extended dose delay (≥ 2 cycles) following one to two doses 
reached, maintained, or deepened their response, while 95% of 
patients with greater than or equal to very good partial response 
experiencing an extended dose delay at any time maintained or 
deepened their response [23]. In DREAMM-8, longer dosing in-
tervals did not impact PFS; mPFS was not reached in BPd-treated 
patients (N = 93) with ≥ 1 dose delay of ≥ 12 weeks [24].

In a post hoc analysis of BelaRd, from the total analysis pop-
ulation who completed three treatment cycles (N = 65), two 
subgroups were created based on severity and timing of ocu-
lar events; Group 1 comprised patients with Grade 2–4 ocular 
events until 3 months (n = 19), while patients with Grade 0–1 oc-
ular events until 3 months formed Group 2 (n = 46) [27]. The me-
dian (months, 95% CI) times to complete response or better were 
11.76 (4.37 to 13.90) in Group 1 and 23.29 (8.67 to not reached) 
in Group 2 [27]. Most patients (52/65; 80%) were switched to a 
schedule of every 12 weeks due to ocular events and, by the clin-
ical cut-off date, 68% and 37% of Group 1 and Group 2 patients 
had achieved a complete response, respectively [28]. While 

TABLE 2    |    The Vision-Related Anamnestic toola [12].

Q1. During the last 24 h, did you ever feel that your eyes were sensitive to light?

Q2. During the last 24 h, did your eyes ever feel gritty?

Q3. During the last 24 h, did your eyes ever feel painful or sore?

Q4. During the last 24 h, did you ever experience blurred vision?

Q5. During the last 24 h, did you ever experience poor vision?

Q6. During the last 24 h, did you ever experience problems in reading due to problems with your eyes?

Q7. During the last 24 h, did you ever experience problems in driving due to problems with your eyes?

Q8. During the last 24 h, did you ever find it difficult to work with a computer or a smartphone due to problems with your eyes?

Q9. During the last 24 h, did you ever find it difficult to watch TV due to problems with your eyes?

Note: Patients are requested to answer Questions 1–9. If the patient replies ‘No’ to all of the above questions, this is considered ‘none of the time’ and treatment is 
continued. If the patient's reply is ‘Yes’ to any of the above questions, then the patient is requested to specify if the symptoms lasted for: 4–< 8 h (minimal); 8–< 12 h 
(moderate); 12–< 16 h (substantial); ≥ 16 h (severe).
Abbreviations: Belamaf, belantamab mafodotin; VRA, Vision-Related Anamnestic.
aPlease refer to Recommendation 2 for specific guidance on how the VRA tool should be used to decide whether to administer the next dose of belamaf or not.
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caution should be used when interpreting the trend between 
moderately severe ocular events and deep responses, this rela-
tionship warrants further investigation in larger samples [27].

3.1.4   |   Question 4. Are There Specific 
Patient- or Treatment-Related Factors Contributing 
to Ocular Events? Can Patient Profiling Help Predict 
Ocular Events in These Patients?

In DREAMM-2, 19% of patients reported a history of dry eye 
prior to belamaf treatment and were statistically more prone 
to corneal events versus. patients with no history of dry eye 
(p = 0.02) [11]; we recommend that belamaf administration 
should take place after consultation with an eye specialist if 
a patient is experiencing severe dry eye. In DREAMM-7 and 
DREAMM-8, ocular symptoms reported during the studies 
(including blurred vision, foreign body sensation, and photo-
phobia) were similar between patients with or without baseline 
ocular conditions (including visual acuity > 20/50, cataracts, 
keratopathy, or glaucoma) [20].

4   |   Theme 2: Belamaf Therapy Management and 
Dose Adjustment for Ocular Events

The recommendations for this theme are presented in Table 1.

4.1   |   Question 5. What Are the Key Indicators That 
Would Require an Adjustment in Belamaf Dose 
or Treatment Schedule?

A retrospective analysis of 35 patients treated with belamaf and 
dexamethasone at a single institution identified Grade 2 kera-
topathy, per the KVA scale, as the threshold to delay or reduce 
belamaf dose [29]. As mentioned under Question 3, DREAMM-7 
and DREAMM-8 demonstrated that mPFS was not negatively 
impacted by dose delays, with patients often experiencing a 
maintained or deepened response [24, 30].

4.2   |   Question 6. What Is the Most Clinically 
Effective Way to Adjust the Dose or Treatment 
Schedule of Belamaf, to Both Minimize Relapse 
of MM and Manage Ocular Events?

Belamaf dosing should proceed according to the prescribing in-
formation: in combination with bortezomib and dexamethasone 
(BVd), 2.5 mg/kg once every 3 weeks (as used in DREAMM-7); 
in combination with pomalidomide and dexamethasone (BPd; 
as used in DREAMM-8), 2.5 mg/kg (Cycle 1, Day 1) followed by 
1.9 mg/kg (Day 1 of every 4-week cycle) [6, 7, 31]. Recommended 
belamaf dose modifications following ocular events are pre-
sented in Table 4.

Both DREAMM-7 and DREAMM-8 permitted dose delays/re-
ductions to manage ocular events [6, 7]. In DREAMM-7, the av-
erage dose intensity was equivalent to 1.9 mg/kg every 6 weeks 
during Months 6 to 12, and every 6 to 9 weeks during Months 
12 to 18 [20]. In DREAMM-8, the average dose intensity was 

equivalent to 1.9 mg/kg every 12 weeks from Months 6–12 on-
wards [20]. The most commonly administered dose, by dose 
level, in DREAMM-7 was 1.9 mg/kg [23]. In both studies, 
the most common ocular event was blurred vision [6, 7]. In 
DREAMM-7, 34% (82/242) of patients experienced worsening 
of BCVA to 20/50 in both eyes from normal BCVA at baseline 
(defined as 20/25 or better in at least one eye), and the median 
time from onset of first event to resolution was 64 days [6]. In 
the 2% (5/242) of patients who experienced worsening of BCVA 
to 20/200, the median time from onset of first event to resolu-
tion was 87 days [6]. Activities of daily living, such as reading 
or watching television, are increasingly affected by decreasing 
visual acuity; the World Health Organization defines a BCVA 
of 20/50 as near normal visual impairment, while 20/200 is de-
fined as severe visual impairment and legal blindness [32].

Data suggest Grade 4 ocular events per the KVA scale (Table 3) 
are rare in patients treated with belamaf; in the ALGONQUIN 
study, one patient experienced Grade 4 BCVA worsening follow-
ing treatment with 3.4 mg/kg belamaf [33].

5   |   Theme 3: Multidisciplinary Collaboration for 
Effective Management of Ocular Events

The recommendations for this theme are presented in Table 1.

5.1   |   Question 7. What Are the Key Clinical 
Indicators That Referral to an Eye Specialist 
Is Necessary? What Are the Best Practices 
for Collaboration Between Hematologists and Eye 
Specialists?

Supportive care, including ophthalmic examinations, should 
proceed according to the belamaf prescribing information. Eye 
evaluation by an eye specialist is required before belamaf admin-
istration at baseline and before Cycles 2, 3, and 4. After Cycle 4, 
the treating physician may use the VRA tool (Table 2) to decide 
whether to administer the next dose of belamaf or refer the pa-
tient to an eye specialist (Figure S3). The eye specialist can pro-
vide the hematologist with an examination report including the 
key parameters—worst grade for any corneal examination find-
ings and any BCVA decline from baseline. The recommended 
dose modification is based on the worst finding (based on cor-
neal examination finding or change in visual acuity per KVA 
scale) [10, 11]. Treating physicians should work closely with eye 
specialists to assess Grade 4 ocular events and make therapy 
management decisions in these cases, balancing the indication 
for belamaf treatment hold against the importance of continued 
treatment. While belamaf-associated ocular events resolve in 
most cases with treatment hold [5–7], physicians should discuss 
the benefits and risks of treatment hold with patients, as contin-
ued treatment may be warranted despite the risks.

Clear and standardized communication pathways between he-
matologists and eye specialists must be established to prevent po-
tential gaps in patient care. By actively implementing practical 
tools, such as reporting templates and shared electronic records, 
physicians can enhance information exchange and contribute 
further to improved patient outcomes.
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5.2   |   Question 8. What Educational Resources 
and Strategies Are Needed to Improve 
Healthcare Professionals' (HCPs; Including Eye 
Specialists) Understanding of the MM Disease 
Course and Belamaf Ocular Event Profile?

HCPs' understanding of the MM disease course and the belamaf 
ocular event profile will vary. Ongoing collaboration and com-
munication between hematologists/oncologists and eye-care 
professionals is essential to manage ocular events and ensure 
patients receive optimal treatment [10]. When hematologists/on-
cologists prescribe belamaf, they should educate themselves and 
the wider MM patient-care team on the risks of ocular events 
and how to manage these [10].

Structured training for both eye specialists and hematologists 
is required to improve consistency in the assessment of ocular 
events, including clear protocols and educational tools such 
as online modules, decision aids, case studies, and checklists. 
These resources would support general clinicians in communi-
ty- or resource-constrained settings, where access to trained eye 
specialists may be limited. In such contexts, equipping general 
clinicians to recognize and manage belamaf-associated ocular 
events will help ensure timely and effective care.

6   |   Theme 4: Patient-Centric Approaches in 
Managing Ocular Events

The recommendations for this theme are presented in Table 1.

6.1   |   Question 9. What Are the Primary Patient 
Concerns Related to Ocular Events From Belamaf?

As mentioned under Question 3, ocular symptoms experienced 
by patients in DREAMM-2 did not appear to affect overall QoL 
long term [25]. In DREAMM-7, patients in the BVd arm and 
patients in the daratumumab, bortezomib, and dexamethasone 
arm were comparable in terms of overall QoL, role function-
ing, and physical functioning [34]. Furthermore, as mentioned 
under Question 3, data from both DREAMM-7 and DREAMM-8 
suggest patients are more affected by health-related QoL symp-
toms such as fatigue and loss of appetite than ocular events [3]. 
Patients' health-related QoL is also highly impacted by bone 
pain [35], although the impact of this versus that of ocular events 
has not been studied. In DREAMM-7 and DREAMM-8, almost 
all belamaf-induced visual acuity changes improved, where im-
provement was defined as a BCVA of better than 20/50 or 20/200 
(depending on the level of worsening) in both eyes [6, 7]. In 

TABLE 4    |    Recommended belamaf dose modifications following ocular events as defined by the KVA scale.

Eye examination findings per KVA scale Recommended dose modifications

Grade 1 Corneal examination finding(s)
•	 Mild superficial punctate keratopathya

Change in BCVAb

•	 Decline from baseline of one line on Snellen Visual Acuity

•	 Continue according to belamaf prescribing 
information

•	 Ophthalmic evaluation may be planned to 
confirm ocular event(s) do not worsen

Grade 2 Corneal examination finding(s)
•	 Moderate superficial punctate keratopathyc

Change in BCVAb

•	 Decline from baseline of two or three lines (and Snellen 
Visual Acuity not worse than 20/200)

•	 Use Q8W dosing and maintain at new dose 
interval, provided recovery to Grade 1

•	 If ocular events remain Grade 2 after 8 weeks OR 
Grade 2 ocular events recur after initial recovery 
to Grade 1, consider extending dose interval to 
12 weeks

•	 If dose interval exceeds 12 weeks, reduce belamaf 
dosee

Grade 3 Corneal examination finding(s)
•	 Severe superficial punctate keratopathyd

Change in BCVAb

•	 Decline from baseline by more than three lines (and Snellen 
Visual Acuity not worse than 20/200)

•	 Reduce belamaf dosee AND extend dose interval 
to at least 12 weeks and maintain at new dose 
interval, provided recovery to Grade 1

•	 If dose interval exceeds 16 weeks, further reduce 
belamaf dosee

Grade 4 Corneal examination finding(s)
•	 Corneal epithelial defect
Change in BCVAb

•	 Snellen Visual Acuity worse than 20/200

•	 Consider treatment hold until Grade 1
•	 If continuing treatment with belamaf is being 

considered, reduce belamaf dosee AND extend 
dose interval to at least 12 weeks and maintain at 
new dose interval

Abbreviations: BCVA, best corrected visual acuity; belamaf, belantamab mafodotin; KVA, Keratopathy and Visual Acuity; Q8W, every 8 weeks.
aMild superficial punctate keratopathy (documented worsening from baseline), with or without symptoms.
bChanges in visual acuity due to treatment-related corneal findings.
cModerate superficial punctate keratopathy with or without patchy microcyst-like deposits, peripheral sub-epithelial haze (peripheral), or a new peripheral stromal 
opacity.
dSevere superficial punctate keratopathy with or without diffuse microcyst-like deposits involving the central cornea, sub-epithelial haze (central), or a new central 
stromal opacity.
eThere are limited data on the efficacy of belamaf at doses lower than 1.9 mg/kg; if possible, the administration of doses below 1.9 mg/kg should be avoided.



1848 American Journal of Hematology, 2025

DREAMM-7, BCVA improved after the first occurrence of wors-
ening in 98% (80/82) of patients who experienced a decrease in 
BCVA to 20/50 [6]. Similarly, in DREAMM-8, BCVA improved 
after the first occurrence of worsening in 92% (47/51) of such 
patients [7]. In the remaining patients for both studies, follow-up 
concluded with the first event having not improved [6, 7].

6.2   |   Question 10. How Can Clinicians Effectively 
Communicate the Benefits and Risks of Belamaf to 
Patients to Support Informed Decision-Making?

Effective patient communication is a key aspect of medical prac-
tice—PRO data suggest that clear doctor–patient communica-
tion is associated with patient satisfaction, accurate diagnosis, 
and adherence to treatment [36]. Our recommendation focuses 
on communicating the benefits and risks of belamaf treatment, 
aiming to support shared decision-making and achieve the best 
patient outcomes. Patients must be informed of expected ocular 
events, but reassured that they resolve in most cases with treat-
ment hold [5–7].

6.3   |   Question 11. What Are the Key 
Considerations for Effectively Communicating 
Ocular Event Information to Patients Receiving 
Belamaf? How Can Patient Understanding Be 
Supported?

Patients should be informed, by referral to an eye care pro-
fessional, of potential adverse events and the importance of 
reporting ocular symptoms [10]. Educational materials for pa-
tients and the patient care team are available through the Risk 
Evaluation and Mitigation Strategy program in the USA and the 
Risk Management Plan in the EU [10].

7   |   Interpretation

Belamaf has demonstrated substantial efficacy and a posi-
tive benefit–risk profile in patients with relapsed or refractory 
MM. However, ocular events are a known risk with treatment 
and must be monitored and managed appropriately. This can 
be challenging due to the novel nature of belamaf and limited 
available guidance around ocular events. Effectively managing 
the side effects of new therapies is essential to their successful 
translation from clinical trials into everyday MM management, 
including for patients with intermediate/frail status [37–39]. The 
SC provided recommendations on identifying and monitoring 
ocular events, managing these through dose modifications, 
and collaborating with an MDT to ensure optimal patient care. 
It was critical to capture both hematologist and ophthalmolo-
gist perspectives in these recommendations to provide a well-
rounded view, similar to other comprehensive efforts in specific 
treatment-related toxicity management for MM patients, such as 
bortezomib-induced peripheral neuropathy [40]. These recom-
mendations aim to provide HCPs with a framework for manag-
ing ocular events with belamaf to ensure these are front-of-mind 
from treatment onset, with the ultimate aim to optimize patient 
management.
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