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Case report: Unexpected parvovirus B19 infection in a myeloma patient treated with daratumumab
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Multiple myeloma patients have an increased risk of infections due to both the inherent nature of the disease and ongoing treatment. We describe the case of a patient who was treated with daratumumab-lenalidomide-dexamethasone regimen for two years and developed a parvovirus B19 infection. The clinical picture, characterized by trilinear cytopenia, was initially attributed to anti-neoplastic treatment. Later on, when the patient’s condition worsened, an extensive diagnostic workup was applied and parvovirus B19 infection was detected by PCR. Due to the lack of effective antiviral drugs, the patient received IV immunoglobulins and it took 10 days to achieve a decrease in viral copies. Physicians should be aware that recent changes in the therapeutic scenario of multiple myeloma would make patients more susceptible to atypical infections in this patient setting.




Keywords: multiple myeloma, daratumumab, immunotherapy, parvovirus B19 (B19), infection



Introduction

Infections are a significant cause of morbidity and a leading cause of death in multiple myeloma (MM) patients (1). The increased risk of infectious complications is associated with both inherent disease-related immunodeficiency –involving B-cell dysfunction, such as hypogammaglobulinemia, as well as T-cell, dendritic cell, and NK-cell abnormalities (2)– and therapy-related alterations in the immune status. In addition, a changing spectrum of infections has been recently described, probably due to novel treatment approaches for MM (3). Daratumumab is a human anti-CD38 monoclonal antibody (mAb) initially approved in patients with Relapsed/Refractory MM (RRMM) as monotherapy (4) and subsequently in combination with proteasome inhibitors (PIs, Dara-Vd) (5) or with immunomodulatory drugs (IMiDs, Dara-Rd) (6); currently, it is also employed for the treatment of newly diagnosed patients with MM (7, 8). The association between daratumumab-containing regimens and the development of infections has been repeatedly investigated (9). Recently, two retrospective real-world studies have focused on infectious complications after daratumumab administration in patients with MM, reporting approximately 40% bacterial, 60% viral and 3% fungal and parasitic infections (10, 11). Exogenous viruses such as Respiratory Syncytial Virus or Metapneumovirus, and Herpes Virus reactivations (Cytomegalovirus, VZV and HSV) were the most frequently among viral infections (9). This figure data has been recently confirmed by the data from Food and Drug Administration’s Adverse Events Reporting System (FAERS), a pharmacovigilance monitoring database that reported Herpes Zoster as the most common infectious event during daratumumab therapy (25,1%), followed by CMV reactivation (22.0%) (12).

Herein we present the case of a 50-year-old man with an unexpected Parvovirus B19 infection during Dara-Rd treatment for RRMM.



Case description

The patient was diagnosed in 2016 with IgG lambda MM complicated by Light Chain (AL) Amyloidosis with renal and cardiac involvement. The disease was defined as R-ISS stage III due to b2-microglobulin level of 18 mg/L and the presence of translocation t(4;14) detected by fluorescent in situ hybridization (FISH) analysis. The patient was treated with bortezomib-based regimen with subsequent single autologous stem cell transplantation, obtaining a stringent complete response (sCR). Despite the cytogenetic risk of the disease, considering the cardiovascular risk and the renal function impairment due to AL Amyloidosis, the patient did not proceed to a second transplant procedure.

In November 2019, the disease relapsed, and a treatment with daratumumab-lenalidomide-dexamethasone (Dara-Rd) was started with rapid achievement of a sCR. In September 2021, after two years of Dara-Rd treatment, the patient developed pancytopenia characterized by G3 neutropenia, mild anemia (Hb 10.1 gr/dl) and G1 thrombocytopenia. The pathogenesis of pancytopenia was initially attributed to the toxicity of lenalidomide; on this basis, the treatment was withdrawn, and a slow recovery of blood values was observed. In November 2021, Dara-Rd treatment was reintroduced, again with a rapid worsening of all blood count parameters. Moreover, the patient presented with fever, cough, vomiting and diarrhea. SARS-CoV2 PCR test was negative. Physical examination was normal. Blood and urine cultures were negative. Chest x-ray showed no pulmonary infiltrates. A transient amelioration was obtained with broad-spectrum antibiotics, again followed Performance Status deterioration, accompanied by pallor and asthenia. In February 2022 blood tests revealed anemia (Hb 7.6 g/dL), severe neutropenia (ANC 0.17x10 (9)/L) and thrombocytopenia (PLT 67x109/L). The patient required RBC transfusions and G-CSF stimulation. A diagnostic workup for acute pancytopenia was initiated. Peripheral blood smear did not show morphological abnormalities. Haemolytic markers were negative, and a low reticulocyte count was revealed without any vitamin deficiency. Viral infections were investigated by quantitative polymerase chain reaction (PCR) assay. EBV, CMV and HHV6 tested negative, whereas high levels of Parvovirus-B19 DNA (1,559,000 copies/ml) were detected. Anti-Parvovirus B19 IgM and IgG were both positive. Low absolute lymphocyte count (0.4x10 (9)/L) and low IgG level (2.7 g/L) were revealed. A decrease in the CD4/CD8 ratio, as the result of the reduction of CD4+ lymphocytes, and a depression of B-lymphocytes and NK-cells, with a relative increase in activated T lymphocytes, were documented by flow cytometry. The patient was treated with intravenous immunoglobulin (IVIG) 0.4 gr/kg for 5 days obtaining only a slight reduction in copies of Parvovirus-B19 (1,151,000 copies/ml). The treatment with IVIG was thus repeated for another 5 days, obtaining a slow reduction in viral copies (600,000 copies/ml). The patient’s performance status rapidly improved, as did the laboratory tests (Table 1). Parvovirus-B19 viral load was monitored monthly, with progressive decrease to 43,000 copies/ml (after one month) and 714 copies/ml the following. Based on clinical and haematological recovery, in May 2022 Dara-Rd was resumed in association with monthly subcutaneous IG anti-infective prophylaxis. Finally in June 2022 only a few copies of the viral load were found. Treatment with Dara-Rd is still ongoing and the patient is on continuous sCR Figure 1.




Figure 1 | The progressive changes in hemoglobin [Hb] (on the left y-axis) and ParvovirusB19 viral load (on the right y-axis) in samples collected at different times during infection. Clinically relevant events are marked on the top of the figure.




Table 1 | Blood values during ParvovirusB19 infection.





Results and discussion

The most common Parvovirus B19 clinical manifestation in the immunocompromised host is pure red-cell aplasia (PRCA), characterized by chronic or recurrent hypo-regenerative anemia. However, bone marrow involvement can also extend to neutropenia and thrombocytopenia, as it did in our patient, until neutralizing antibodies are produced by the host or passively administered. The standard diagnostics of Parvovirus B19 infection relies on serology with detection of specific IgM and IgG antibodies. However, immunocompromised patients may fail to develop antibodies, thus making detection of parvovirus B19 DNA by PCR of paramount importance in these patients. To date, no specific antiviral treatment is available and IVIGs represent the standard of care. The optimal dose and duration of IVIGs have not been established, and a regimen of 0.4 g/kg/day for five to ten days has been suggested (13). After treatment, patients should be closely monitored and monthly maintenance with IG may be indicated in selected cases as PRCA may recur once passive antibodies disappear. To date, cases of Parvovirus B19 infection in MM patients have been described exclusively in the setting of bone marrow transplantation. In particular, few episodes of chronic PRCA have been documented after allogeneic-SCT (14, 15) and five cases of Parvovirus B19-induced pancytopenia after autologous-SCT have been reported (16).

As mentioned before, treatment with daratumumab has been shown in both clinical trials and real-life setting to be associated with an increased risk of infections, mainly due to frequent neutropenia and lymphopenia during treatment but also direct depletion of NK cells and other CD38-expressing immune cells involved in the control of pathogens (17). Patients are highly susceptible to bacterial and viral infections, especially upper respiratory tract infections and pneumonia. Anecdotal cases of atypical infections such as HVZ, CMV or EBV reactivation, pneumocystis jirovecii pneumonia (PJP), progressive multifocal leukoencephalopathy (PML), bronchopulmonary aspergillosis, fungal meningitis, listeriosis and disseminated cryptococcosis have been described (18, 19). As expected, infections occur more frequently in patients with higher-grade neutropenia, lymphopenia and hypogammaglobulinemia, particularly in patients heavily pretreated and treated with combination regimens. Another important infectious consideration is the reactivation potential of hepatitis B virus (HBV) related to drug-associated natural killer (NK) cell depletion and suppression of humoral immunity (20).

Consistently, our patient developed lymphopenia and hypogammaglobulinemia on chronic treatment with daratumumab. Initially, the infection was missed, as cytopenia in the absence of other symptoms was considered secondary to drug toxicity. Only later, the worsening of the patient’s general condition, the transfusion need and the appearance of new systemic symptoms prompted further investigations. We were unable to classify the event as a primary infection or reactivation as the previous serological status for Parvovirus-B19 was unknown. Depression of B-lymphocytes and NK cells, with an increase in activated T lymphocytes, represented an immunological state consistent with prolonged exposure to daratumumab, as previously described (10). Our case report suggests the importance of performing an accurate diagnostic workup for acute pancytopenia in patients with MM undergoing treatment with monoclonal antibodies. Once the toxic effects of known drugs have been excluded, it is suggested to consider hemolytic causes and vitamin or iron deficiency. A peripheral blood smear may also be useful to evaluate any morphological changes in erythrocytes and rule out the presence of immature cells. At this point it is of fundamental importance to investigate the infectious causes by performing blood tests including C-reactive protein, erythrocyte sedimentation rate, ferritin, fibrinogen and blood cultures even in the absence of fever. A chest x-ray and abdominal ultrasound can be helpful in setting up the diagnosis. The search for viral infections by quantitative assay of the polymerase chain reaction (PCR) is therefore recommended, mainly for CMV, EBV, HBV, HCV but also more atypical infections such as HHV6, Adenovirus and Parvovirus-B19. As a last step, it may be necessary to perform a bone-marrow biopsy to rule out the presence of immature cells or haemophagocytosis. The current therapeutic scenario in multiple myeloma is constantly evolving with multi-agent composite therapeutic strategies. The introduction of new drugs is dramatically changing. the epidemiology of infections in MM patients and mandates for an accurate estimation of relative risks as well as the adoption of adequate protocols for monitoring, prophylaxis and treatment, even more considering the impact of new drugs on the homeostasis of the immune system.
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Lab. parameters Dec 2021 Feb 2022 Mar 2022 Apr2022 May 2022 Jun 2022 Jul 2022

HB (GR/DL) 12.1 7.6 10.8* 11.5 13.1 13.1 13.4
Reticulocytes (%) 15 0,1 0,7 1,2 22 2.2 24
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IgG (g/L) 4,03 2,53 7,53 134 9,37 7,67 6.8





