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To the Editor
We welcome the publication of the series of Consensus Documents from the ESCMID Study Group for Infections in Compromised Hosts (ESGICH) on the safety of targeted and biological therapies. We share the enthusiasm in devoting attention to the subject of infection risk related to biologic therapies and its management.
However, in the article particularly with respect to anti-CD20 agents, we feel that the contribution of hypogammaglobulinemia to infection risk may have been underestimated [1]. We have recently published recommendations for the management of secondary hypogammaglobulinemia due to B-cell targeted therapies (BCTT) in autoimmune rheumatic diseases (AIRD) [2]. In addition to the infective risks, the development of hypogammaglobulinaemia complicates the future use of an effective therapy in AIRD.
Many patients treated with BCTT have asymptomatic hypogammaglobulinemia [3]. However, only a minority of patients develop severe or recurrent infections, and might benefit from immunoglobulin replacement therapy (IGRT).  In the largest series, 12/288 (4.2%) AIRD patients treated with BCTT, went on to receive IGRT, as per the UK Department of Health guidelines for immunoglobulin [3]. In two other patients, IGRT was recommended, but not started (patient's death in one case, clinical improvement in the other case)
In patients with such humoral dysfunction, infections are typically sinopulmonary, and related to encapsulated bacteria. Delays in diagnosis, whilst more common in primary antibody deficiency, also occur in secondary cases, and may lead to bronchiectasis [4]. Very rarely, enteroviral encephalitis, typically associated with X-linked agammaglobulinemia (Bruton’s disease), has been reported in rituximab-related hypogammaglobulinemia. 
Since CD20 expression is absent on the mature plasma cells responsible for 95% of antibody production, protective immunity is maintained in most anti-CD20-treated AIRD patients. However, the development of hypogammaglobulinaemia and its predisposition to infection may relate to prolonged depletion of plasma cell precursors, resulting in decreased replenishment of mature plasma cells [5]. Early short-term studies in AIRD may have inadvertently downplayed the effects of anti-CD20 agents on both immunoglobulin levels, and on protective antibodies; the clinical data has evolved, with increased numbers of patients treated, and because over time patients may have received multiple courses of BCTT. 
Hypogammaglobulinaemia at commencement of anti-CD20 treatment may be multifactorial, including effects of active disease (e.g. nephrotic syndrome) or other medications (e.g. corticosteroids, cyclophosphamide, mycophenolate mofetil), and may be transient. However hypogammaglobulinaemia occurring later after BCTT may be sustained, and caused by prolonged B-cell depletion. Predictors of hypogammaglobulinemia include low baseline immunoglobulins (especially IgG) at the start of BCTT (shown in many studies), and possibly concomitant or previous immunosuppressive therapies (such as cyclophosphamide).
There is evidence that hypogammaglobulinaemia is a risk factor for infection in studies of AIRD treated with BCTT. In anti-neutrophil cytoplasmic antibody-associated vasculitis, patients with IgG < 3.75 g/L had an increased risk of hospitalisation from infection [odds ratio (OR) 21.1 (95% CI 1.1-404.1)]. In rheumatoid arthritis, patients with IgG < 6g/L were at higher risk of severe infections (26.1% vs. 6.3%, P = 0.033), reviewed in [2].
Our Taskforce Committee recommended baseline and then regular monitoring of immunoglobulin levels on a 6-12 monthly basis [2]. In appropriate cases, we would recommend detailed clinical assessment of hypogammaglobulinemic patients to consider whether a trial of IGRT could be warranted. Consideration of IGRT is mentioned in the ESGICH Consensus Document section on anti-CD19 agents, and our evidence indicates that this consideration should be applied to anti-CD20 agents [1, 2].
In the future, more data will be available on other BCTT currently in use, such as ocrelizumab. Newer BCTT agents (including biosimilars), and other BCTT regimens will come into clinical practice. For example, there is currently an ongoing trial of combining B-cell depletion (rituximab) and inhibition of B-cell activation (belimumab) in systemic lupus erythematosus. We would encourage monitoring of immunoglobulins in all patients treated with BCTT, including anti-CD19, anti-CD20, btk-inhibitors and newer agents targeting plasma cells (anti-CD38, proteasome inhibitors). We would encourage clinicians to bear in mind the possibility of IGRT in suitable cases.
We would also stress the importance of early vaccination for appropriate organisms in AIRD patients, as for 1-6 months following anti-CD20 treatment, there is impairment of antibody responses to vaccinations with important respiratory pathogens (such as influenza, Streptococcus pneumoniae, Haemophilus influenzae), as mentioned within the Consensus Document [1, 2].
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