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The recent therapeutic progress in multiple myeloma (MM) has led to the introduction of novel and highly potent drug classes. Daratumumab was the first CD38-targeting antibody showing to be effective and safe in MM patients as monotherapy and in combination regimens, which led to its rapid implementation in clinical practice. Considering that treatment discontinuation for drug-related adverse events can impact patients’ quality of life and outcomes, the treatment decision should consider different factors and be weighted for each patient individually. Here, we aimed to guide clinicians using daratumumab treatment for MM by addressing practical real-world considerations based on an expert panel of Portuguese hematologists. Carefully following the recommendations mentioned in daratumumab’s SmPC, and of those from other drugs used in combination regimens, along with ensuring a good communication with all healthcare professionals involved, is critical to prevent any complications arising from treatment. The risk of infection should be assessed for all patients under treatment with daratumumab and patients should be educated on the potential adverse events. Recommendations on prophylaxis and vaccination should be considered to avoid infections, and delays in the planned therapeutic schedule may be required to prevent adverse consequences of hematological toxicity. Daratumumab treatment is effective and feasible in patients with renal impairment, although careful patient monitoring and a frequent communication with the Nephrology department are of the utmost importance. Sharing clinical practice plays an important role in medical education by allowing to maximize treatment efficacy and minimize its safety risks.




Keywords: multiple myeloma, daratumumab, drug-related side effects, adverse reactions, delivery of health care



1 Introduction

Multiple myeloma (MM) is the second most common hematological malignancy, with over 170 000 new diagnosis per year worldwide (1). MM usually is a symptom-producing cancer causing predominantly bone pain, pathological fractures, fatigue and infections (2). Impressive therapeutic progress has occurred over the last years, with the discovery of several new potential therapeutic targets and the introduction of novel and highly potent classes of anti-myeloma drugs.

Monoclonal antibodies against antigens that are regularly expressed on myeloma cells have been studied intensively for the development of innovative interventions (3). CD38 is a type II transmembrane glycoprotein relevant for the regulation of migration, receptor-mediated adhesion, signaling events and control of intracellular calcium stores (4), and is highly expressed on malignant plasma cells. Daratumumab, the first CD38-targeting antibody, has been shown to be safe and efficacious in patients with MM as monotherapy (5–7) and in combination regimens (8–12). Next to the classic Fc-dependent mechanisms of action, daratumumab also has immunomodulatory effects depleting CD38-positive immune suppressor cells, such as regulatory T cells, regulatory B cells, and myeloid-derived suppressor cells (4, 13–17). Daratumumab has been approved by the European Medicines Agency in 2016 and is currently indicated as monotherapy in patients with relapsed and refractory multiple myeloma, whose prior therapy included a proteasome inhibitor (PI) and an immunomodulatory drug (IMID); and in the following combinations: lenalidomide–dexamethasone [newly diagnosed patients ineligible for autologous stem cell transplant (ASCT) and patients with ≥1 previous therapy], bortezomib–melphalan–prednisone (newly diagnosed patients ineligible for ASCT), bortezomib–thalidomide–dexamethasone (newly diagnosed patients eligible for ASCT), bortezomib–dexamethasone (patients with ≥1 previous therapy), and pomalidomide–dexamethasone (patients with ≥2 previous therapies including lenalidomide and a PI or patients with 1 one prior line of therapy containing a lenalidomide and IP and were lenalidomide refractory) (18). Administration of intravenous daratumumab takes about 7 h for the first infusion and 3–4 h thereafter and was occasionally associated with infusion-related reactions, mainly during the first infusion, in approximately half of patients (18). Long infusion times affect quality of life and strain health-care resources (19). Recently, a subcutaneous formulation of daratumumab (1800 mg daratumumab co-formulated with 2000 U/mL recombinant human hyaluronidase PH20) was developed, with several benefits, including shorter administration time (3–5 min), fewer infusion-related reactions, and simplified drug preparation and administration (19), maintaining its efficacy and safety profile (20–23), not inferior to intravenous administration.

Clinical trials advocate long-term rather than short-term treatment schedules with combinations of several anti–MM drug classes. Although the overall toxicity profile of the recommended combination regimens can be considered favorable, their increasing complexity and prolonged use warrant a heightened vigilance for early and late side effects, mostly because real-life patients are frequently frailer or present with one or more comorbidities. Therefore, the treatment decision process should be weighted for each MM patient individually, considering that early and/or unnecessary tapering or treatment discontinuation for drug-related adverse events may not only reduce patients’ quality of life, but also negatively impact their outcome (24).

In this paper, we aim to guide clinicians using daratumumab treatment for MM, mainly by addressing practical real-world considerations based on experts’ clinical experience, to maximize effectiveness and minimize safety risks.



2 Before and After Administration of Daratumumab—What to Ensure and How to Manage Infusion-Related Reactions

The most common adverse events seen with intravenous daratumumab are infusion-related reactions (IRR). From a pooled analysis of two daratumumab trials, IRRs were observed in 48% of the patients and consisted mainly of nasal congestion, cough, allergic rhinitis, throat irritation, chills, vomiting, and nausea (18, 25, 26). Most IRRs occurred during the first infusion and were Grade 1/2, having been safely managed with pre- and post-infusion medications (25). Even though fewer IRRs were experienced with the subcutaneous formulation, their frequency was common following the first injection (with an incidence of 10% in clinical studies). In this topic, we address general pre- and post-infusion recommendations, based on our experience and on the drug’s SmPC, and practical mitigation strategies for IRRs.


2.1 What to Ensure Before Initiating Treatment With Daratumumab?

First, considering that daratumumab binds to CD38 on erythrocytes and may interfere with compatibility testing leading to a false positive result in indirect Coombs test (27), it is recommended to notify the Blood transfusion Department that the patient is going to start treatment. Additionally, according to the drug’s SmPC, Erythrocyte phenotyping should be requested prior to starting daratumumab treatment.

We highlight the importance of ensuring adequate training of the nursing team responsible for the administration. There should be education on the administration process, pre-administration drugs, administration route, administration sites, most frequent adverse reactions characteristics, and patient monitoring. Early recognition of IRR and prompt treatment is crucial.

All patients must be provided with a daratumumab patient alert card (18, 27) and informed about the most frequent treatment-emergent adverse events, and should also be warned to immediately contact the medical/nurse team if those occur.

Finally, antiviral prophylaxis should be given, as well as the recommended vaccination (questions detailed on topic B).



2.2 What to Ensure for the Administration of Subcutaneous Daratumumab?

Prophylactic therapy should be given 1 hour before the administration of daratumumab (avoid exceeding 3 hours; if given earlier, its effect is not guaranteed throughout the administration). The prophylactic, preferably orally, medication should include in monotherapy or combination therapy, corticosteroid, antipyretics, and H1 antihistamines (18).

The recommended subcutaneous daratumumab dose is 1,800 mg, injected into the subcutaneous tissue of the abdomen, approximately 7.5 cm to the right or left of the navel, for about 3-5 minutes (18). The injection sites should be rotated during the successive injections, and the drug should not be injected in areas where the skin is red, bruised, hard, or showing any scars.

If the patient experiences pain during administration, the delivery rate should be paused or slowed down, and, if pain is not alleviated, a second injection site may be chosen to administer the remaining dose.



2.3 What to Ensure After the Administration of Subcutaneous Daratumumab?

IRRs should be monitored during and in the hours following daratumumab administration. After the first administration, it is recommended that the patient remains under medical surveillance within 3 to 4 hours after administration, given the median time to IRRs onset of 3.7 hours (18).

If an anaphylactic reaction or life-threatening (Grade 4) reactions occur, appropriate emergency care should be initiated immediately, and treatment with daratumumab should be immediately interrupted and permanently discontinued.

Post-infusion oral corticosteroids must be given to prevent delayed IRRs, according to the recommendations described in the drug’s SmPC (18). If no major IRRs are experienced after the first three injections, post-injection corticosteroids (excluding background regimen) can be discontinued.

As chronic obstructive pulmonary disease is a known risk factor for hypersensitivity reaction (26), patients with a history of the disease may require additional post-infusion medications to manage respiratory complications (e.g. short- and long-acting bronchodilators and inhaled corticosteroids) (18).



2.4 What to Consider in the Assessment of Response to Daratumumab Therapy?

Daratumumab is a human IgG kappa monoclonal antibody that can be detected on serum protein electrophoresis (SPE) and immunofixation (IFE) assays used for monoclonal protein monitoring (18). This interference may impact the determination of complete response and of disease progression in some patients with IgG kappa myeloma protein. In patients with persistent very good partial response (VGPR), where daratumumab interference is suspected, the use of a validated daratumumab-specific IFE assay should be considered to distinguish this drug from any remaining monoclonal protein in the patient’s serum and to allow a correct response assessment (18).

Daratumumab also interferes in the evaluation of minimal/indetectable residual disease (MRD), since this drug binds to residual MM CD38+ cells, preventing the detection of these cells by anti-CD38 antibodies in conventional flow cytometry (28). Therefore, it is important to notify the cytometry laboratory if evaluation of minimal residual disease is requested for a patient under daratumumab treatment.

Key Messages:

	Carefully follow the recommendations mentioned in the
SmPC and ensure good communication with all healthcare professionals involved.


	Educate the patient on the treatment, and potential adverse reactions.






3 Management and Prevention of Infections in Myeloma Patients Under Treatment With Daratumumab

The overall risk of infection with daratumumab treatment is around 38%, being upper respiratory tract infections the most common. In studies conducted in relapsed/refractory patients, the combination therapy of daratumumab plus lenalidomide and dexamethasone (DRd), and of daratumumab plus pomalidomide and dexamethasone (DPd), led to the highest rates of Grade 3/4 infections. The same results were reported for DRd in studies including newly diagnosed patients. Pneumonia was the most commonly reported severe infection across daratumumab studies, and treatment discontinuation due to infections occurred in 1-4% of patients (18).

The risk of infection may be associated with neutropenia, hypogammaglobulinemia, and NK cell depletion. The risk of neutropenia during daratumumab treatment depends on whether monotherapy or a combination regimen is used. For patients receiving monotherapy, the overall risk of neutropenia ranged from 14 and 19%. In patients treated with combination regimens, the risk of neutropenia is largely higher, ranging from 28 to 48%, and is highest with DRd (8, 11).


3.1 What are the General Recommendations Regarding the Prevention and Management of Infections in Patients Under Treatment With Daratumumab?

All patients under treatment with daratumumab should be assessed for risk of infection and monitored for respiratory symptoms or other complaints suggestive of infection. Furthermore, any clinical, analytical or radiological diagnosis should not be delayed, and appropriate treatment should be considered, with special attention to Streptococcus pneumoniae.

Since daratumumab can be used in combination with different drugs, the established recommendations for dose adjustment and administration schedule for each drug should be followed when preventing and managing infections in this context, particularly for regimens associated with higher risk of infection.


3.1.1 Bacterial Infections

A number of studies evaluating the benefit of antibiotic prophylaxis in preventing bacterial infections in myeloma patients under treatment reported conflicting results. A randomized phase III trial has suggested the benefit of levofloxacin in this context, but with an unquantified risk of promoting resistance to quinolones (29). Additionally, a meta-analysis evaluating the impact of prophylactic antibiotics in MM patients described the value of prophylaxis in decreasing the overall incidence of infection as modest and concluded that current evidence does not show a decrease in mortality due to infection in this setting (30). Having this in mind, we recommend that antibiotic prophylaxis should be provided only for patients who had neutropenia (< 500 cells/mm3) or an infection in a previous treatment cycle.

The most effective measures for the prevention of bacterial infections include: dose adaptation of therapeutics causing drug-induced neutropenia; wisely use of hematopoietic growth factors (G-CSF); and, if needed, postponement of treatment cycles until hematopoietic recovery.



3.1.2 Viral Infections

The risk of viral infection is superior in patients with a higher number of previous treatments and lower tumor response. Antiviral prophylaxis should be considered to prevent herpes zoster virus reactivation (18).

Hepatitis B virus (HBV) reactivation is a well-recognized complication of immunosuppressive treatments for hematologic cancers (31), and some cases have been reported in patients treated with daratumumab (18). Therefore, patients should be assessed for serological risk of Hepatitis B, and those with evidence of positive serology for HBV should be monitored for clinical and laboratory signs of HBV reactivation during treatment and for at least six months after completion. If reactivation occurs, patients should be treated according to current clinical guidelines (32), and it is important to consider consulting an infectious disease specialist. Additionally, daratumumab treatment must be discontinued and its restart after HBV reactivation has been adequately controlled should be discussed with specialists experienced in managing HBV (18).

There may be a similar risk for Hepatitis C, although it has not been reported in the SmPC. There is a risk of CMV reactivation in MM patients, although it varies considerably among CMV-seropositive patients (31) and universal prophylaxis is not recommended.



3.1.3 Fungal Infections

Few studies have investigated fungal infections in MM patients (33). It is unclear whether there is a role for prophylaxis of Candida fungal infections, although prophylaxis according to local practice is recommended in patients with recurrent candidiasis episodes.

There is uncertainty relative to the need for Pneumocystis pneumonia’ prophylaxis. In patients with a previous history of Pneumocystis jirovecii infection, it is prudent to consider prophylaxis with cotrimoxazole.




3.2 Is Immunoglobulin Replacement Recommended?

Normal human Immunoglobulin (IgHN) is a scarce product, therefore its use must be weighted (34), and only used in situations of controlled disease, hypogammaglobulinemia and severe recurrent infections that led to patient hospitalization (34).

We recommend polyspecific Ig replacement, ideally subcutaneously, in patients with IgG below 500 mg/dL, especially if they have a history of 2 or more episodes of respiratory infection in one year.



3.3 What Are the Recommendations Regarding Vaccination in Patients Treated With Daratumumab?

MM patients treated with daratumumab should be vaccinated with prevenar 13, pneumo 23, seasonal influenza vaccine and Haemophilus influenzae vaccine, as a recent study showed that there is a similar response compared to the response of patients not treated with daratumumab (35). If patients are not already vaccinated against Streptococcus pneumoniae, they should receive this vaccine before starting treatment. The recommended schedule is to start with the 13-valent vaccine followed by the 23-valent vaccine two or more months later (24) and repeat the 23-valent vaccine every 5 years. The vaccine against seasonal influenza should be given annually.

Although patients with MM were not included in the pivotal clinical trials evaluating the efficacy and safety of SARS-CoV-2 vaccines, our advice is to vaccinate as soon as possible, with the following recommendations: delay vaccine administration if severe neutropenia (neutrophils < 0.5 × 109/L); vaccinate between cycles; temporarily discontinue corticosteroids if possible; avoid IV immunoglobulin therapy for 1 month before the first vaccine dose of vaccine and up to 14 days after the second dose (36).

Key Messages:

	Monitor patients under treatment with daratumumab to
assess risk of infection.


	Invest in analytical and radiological investigation for patients
with suspected infection and in early treatment.


	Carefully follow recommendations on prophylaxis and
vaccination.






4 Management of hematologic toxicity in multiple myeloma patients under treatment with daratumumab

Haematological toxicities are common in MM and can be a consequence of plasma cell infiltration in the bone marrow, of poorly controlled disease or a result of anti-myeloma therapy (35, 37). As previously described, neutropenia is a very common adverse reaction to daratumumab, along with thrombocytopenia and anemia (18).


4.1 What Are the General Recommendations Regarding Hematologic Toxicity in Patients Under Treatment With Daratumumab?

We recommend performing a complete blood count analysis before each treatment cycle. As there is no information on daratumumab’s SmPC regarding lower limits of blood counts for initiating daratumumab treatment, it should be at each physician’s discretion (18). Based on our experience, we consider that daratumumab cycles should be started with neutrophils ≥1 × 109/L; and platelets ≥50 × 109/L (unless if cytopenia is attributed to plasma cell infiltration in the bone marrow).

In the case of haematological toxicity, it is not recommended daratumumab dose reductions, although a delay in drug administration may be required depending on the clinical circumstances and treatment intent (usually in case of grade 4 toxicity or grade 3 thrombocytopenia with bleeding, febrile neutropenia, or any grade neutropenia with infection). Additionally, daratumumab should be interrupted if: neutropenia is inferior to 0.5 × 109/L or if febrile neutropenia is identified, or if thrombocytopenia inferior to 50 × 109/L is present (38). Complete blood count should be monitored weekly (38) and if resolved, treatment with daratumumab may be resumed at the recommended dose without any adjustment (18).

For symptomatic patients and/or those with hemoglobin lower than 8 g/dL, the transfusion of hemoderivatives should be considered according to individual risk, following the best transfusion practices of each institution (38).

Again, when used in combination regimens, the SmPC of the drugs combined with daratumumab should be consulted and the available recommendations for dose adjustment should be followed, as for lenalidomide and bortezomib.



4.2 Should Growth Factors Be Used?

Growth factors should be considered if there is bone marrow suppression, to allow starting therapy cycles with neutrophil counts superior to 1 × 109/L (38) as previously described.

Key Messages:

	Even though lower limits of blood counts for initiating
daratumumab treatment are not defined, performing a complete blood count analysis before each treatment cycle is recommended.


	Delays in drug administration may be required to prevent adverse consequences of neutropenia and thrombocytopenia.






5 Management of Renal Impairment in Daratumumab-Treated Patients

The prevalence of renal impairment in MM at diagnosis is 20 to 40% (39). Renal impairment is associated with a diminish overall survival and higher treatment related toxicity (40). In the trials leading to daratumumab approval (8, 9), patients with severe renal impairment (creatinine clearance of 30 ml/min or less) were excluded. Even though there is no data from clinical trials on patients with severely impaired renal function, some case reports and real-world studies’ results support the efficacy and safety of daratumumab use in patients with severe renal failure, including dialysis patients (41, 42).


5.1 What Are the General Recommendations Regarding Renal Impairment in Patients Under Treatment With Daratumumab?

We consider that daratumumab can be used in patients with renal impairment, although we highlight the importance of involving the Nephrology Department when treating such patients. All medical teams involved in the care of these patients should be informed about the concomitant supportive therapies, namely erythropoietin and growth factors.

If the intravenous formulation of daratumumab is used, the infused volume should be reported, usually 1000 mL for first infusion and 500 mL for subsequent administrations. It is important to assure that the Nephrology team is aware of possible signs of infection.

There are no recommended dose reductions in daratumumab treatment, and no clinically relevant differences in drug exposure have been observed between patients with renal impairment and those with normal renal function (18). However, in case of combination therapy, we emphasize the importance of consulting the SmPC of all drugs used and follow the available guidelines regarding dose adjustments, particularly for immunomodulators and alkylating agents.



5.2 How Should Patients With Renal Impairment Under Treatment With Daratumumab Be Monitored?

Both daratumumab efficacy and safety results obtained in the clinical trials supporting the drug approval, and the fact that renal impairment has no impact on the drug’s pharmacokinetics and pharmacodynamics (18), constitute advantages for its use in patients with moderate/severe renal failure. However, there should be a close monitoring for the characteristic toxicity of this patient subgroup, and we recommend: assess serum creatinine and complete blood count before each treatment cycle, regardless of patient renal function; during the first treatment cycle, closer monitoring for grade 3/4 hematologic toxicity is recommended in patients with moderate/severe renal function; monitor early signs of infection and immediately start antibiotic therapy if there is any suspected infection; careful monitoring of fluid balance, especially for patients with congestive heart failure.



5.3 How Should Daratumumab Be Administered in Dialysis Patients?

Daratumumab should be ideally administered on one day without dialysis session, or as far as possible from the following dialysis session as an alternative. There are no recommendations regarding changes to the mode of administration in the drug’s SmPC.

In our experience, with the new subcutaneous formulation and being able to combine both procedures on the same day (daratumumab administration and dialysis session), dialysis should be done first. If no complications arise from dialysis, then daratumumab subcutaneous administration can be conducted on the same day.

Key Messages:

	Daratumumab treatment is effective and feasible in patients with renal impairment.


	Carefully monitor hematologic toxicity and infections in the first treatment cycles for this set of patients.


	Frequent communication with the Nephrology department is
crucial to ensure an appropriate patient follow-up.




 






6 Limitations

Most of the recommendations presented in this manuscript rely on the opinion and clinical experience of a selected group of experts in the disease, meaning they may not be representative of all healthcare institutions in Portugal. Despite this limitation, review of existing data balanced with the experience of this group of experts, highly involved in the management of patients with MM treated with daratumumab, provides relevant information for clinical care.



7 Conclusions

The efficacy and tolerability of daratumumab for the treatment of MM have led to a rapid implementation of this drug in monotherapy or in combination with other anti-myeloma agents. A thorough knowledge of daratumumab’s SmPC (and of those from other drugs used in combination regimens) is crucial to prevent any complications arising from treatment and avoid delays in the planned therapeutic schedule.

Proactive patient monitoring and early management of complications is essential to achieve this goal, and the management of these patients should be performed by a multidisciplinary team, whenever necessary.

In this context, sharing clinical practice plays an important role in medical education, particularly for those physicians who are not yet experienced in using daratumumab. Therefore, we aimed to provide practical recommendations on the use of daratumumab treatment for MM, to maximize efficacy and minimize safety risks.
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= Even though lower limits of blood counts for initating daratumumab treatment
are not defined, performing a complete blood count analysis before each
treatment cycle is recommended.

Delays in drug administration may be required to prevent adverse
consequences of neutropenia and thrombocytopenia.
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Key Messages

= Monitor patients under treatment with daratumumab to assess risk of
infection.

= Invest in analytical and radiological investigation for patients with suspected
infection and in early treatment.

= Carefully follow recommendations on prophylaxis and vaccination.
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Key Messages

» Daratumumab treatment is eflective and feasible in patients with renal
impairment,

Carefully monitor hematologic toxicity and infections in the first treatment
cycles for this set of patients.

Frequent communication with the Nephrology department is crucial to ensure
an appropriate patient follow-up.
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Key Messages

= Carefully follow the recommendations mentioned in the SmPC and ensure
good communication with all healthcare professionals involved.

= Educate the patient on the treatment, and potential adverse reactions.





