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Secondary immunodeficiency (SID), acquired hypogammaglobinemia, is an immunodeficiency caused by different factors like diseases, medications, and/or nutrition disorders. Most patients with hematological malignancies (HM), namely chronic lymphocytic leukemia (CLL) and multiple myeloma (MM), experience such SID. These patients have a consistently high risk of infection throughout the disease course. Traditional chemotherapy and novel agents used to treat HM may further increase infection susceptibility. Immunoglobulin replacement therapy (IgRT) is an effective management option for SID. The prevalence of SID in the Middle East needs better documentation. Healthcare providers should consider and evaluate SID in patients at risk, monitor for infection occurrence, and treat accordingly (including initiating IgRT when indicated). A Delphi initiative was conducted by a consensus panel of 15 experts from the Middle East who have over 20 years of experience in actively managing patients with SID. The modified Delphi process was used, and 16 questions reached a consensus on managing SID patients with IgRT. In addition, the consensus panel of Middle East experts recommended real-world practice recommendations regarding initiating, dosing, and discontinuing IgRT in managing SID. This consensus recommendation aims to assist healthcare practitioners in the Middle East in evidence-based clinical decision-making for better management of SID.
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1 Introduction

Secondary immunodeficiency (SID), mainly in the form of acquired hypogammaglobulinemia in hematological malignancies (HMs), can develop due to either the underlying disease or as a consequence of therapy (1, 2). Patients with SID may experience increased susceptibility to infections, ranging from mild to severe, including opportunistic bacterial, viral, and fungal infections (3, 4). The spread of multidrug-resistant organisms such as multidrug-resistant gram-negative bacteria, vancomycin-resistant enterococcus, and methicillin-resistant Staphylococcus aureus further increases the incidence of severe infections and mortality (3).

Management of SID requires a thorough evaluation of the patient’s clinical and laboratory profiles to determine the most effective interventions. These interventions may include patient education, immediate access to antibiotics in emergencies, preventive antibiotic treatment, vaccination, and reduced immunosuppression or treatment of the underlying condition when feasible (5). The recently updated European Medicines Agency (EMA) guidelines have expanded the indication for the usage of immunoglobulin replacement therapy (IgRT) in SID to include a wide range of patients, such as those with various HMs, individuals undergoing B cell-depleting therapy and people experiencing hypogammaglobulinemia after bone marrow or solid organ transplantation. This is in addition to the previous EMA indication that included only chronic lymphocytic leukemia (CLL) and multiple myeloma (MM) patients (6). Selected patients who suffer from severe or recurrent infections despite appropriate prophylactic antibiotics and vaccination and have low levels of quantitative serum immunoglobulin G (IgG) may be recommended for management with IgRT. Several studies have reported that IgRT effectively reduces severe infection rates in CLL or MM patients (7–9). However, other published research has not consistently replicated these results (10, 11). Data from a market research study analyzing secondary specialty pharmacies found that CLL and MM were the primary causes of secondary antibody deficiency leading to IgRT use, with approximately 39.2% to 54.9% of patients receiving IgRT for this condition (10). Acknowledging the complexity of the decision to use IgRT to manage SID is essential as it is multifactorial and involves physician-patient interaction and consensus. Additionally, more evidence that describes real-world practices around the initiation, dosing, and discontinuation of IgRT, specifically in managing patients with SID in the Middle East, is warranted. Therefore, developing evidence-based, region-specific recommendations from real-world experts for treating SID using IgRT is crucial. To achieve this goal, we present a set of consensus recommendations for managing SID with IgRT in the Middle East.

Wherever the term “HM patients at risk” is used, this implies CLL patients, MM patients, patients with B-lymphoproliferative neoplasms, patients on B-cell depleting therapies, hemopoietic stem cell transplant (HSCT) recipients, and patients on CAR T-cell therapies.




2 Materials and methods

The Middle East SID consensus recommendations were generated using a modified Delphi Method. A panel of 15 experts from the Middle East region, along with an international expert in IgRT and SID, was selected based on their expertise in managing patients with SID and their regional practice. The experts agreed upon the four most crucial areas of SID management that needed systematic literature review and detailed discussion to understand regional practices around a) Evaluation and diagnosis of SID, b) Prophylactic treatment of patients with SID, c) Monitoring Ig levels, d) Initiating, dosing, and discontinuation of IgRT. Eighteen (12) questions related to the four sections were generated through a modified Delphi process and distributed to all panel members via email in January 2023. Responses were collected within 30 days, and in March 2023, two virtual meetings were held to reach a consensus on managing SID in the Middle East. Experts voted anonymously on each recommendation statement presented in the multiple-choice format, and those with ≥70% agreement were included in the consensus. Statements not receiving agreement were discussed, revised if necessary, and re-voted.

The study was carried out in compliance with the standards outlined in the Declaration of Helsinki (11).




3 Results and discussion

The Delphi panel from the Middle East consisted of Hematologists and Immunologists with extensive experience (average experience: 25 (35/15) years) in managing SID (Table 1). A total of 16 questions (12 + 2 questions written as two sub-questions each) with two or more statements are included after the agreement of the experts from the Middle East (Table 2).


Table 1 | Expert panel details*.




Table 2 | Middle East consensus recommendations for the management of SID (percentage agreement).





3.1 Evaluation and diagnosis of SID

Lymphoid malignancies are frequently associated with SID, with reported incidences of some forms of hypogammaglobulinemia in newly diagnosed CLL, MM, and diffuse large B-cell lymphoma (DLBCL) reaching up to 25%, 80%, and 22%, respectively (13–15). The incidence of hypogammaglobulinemia increases during disease evolution in CLL patients. Therefore, infectious complications are common in CLL patients, with up to 80% of them experiencing such complications at some point during their disease (16). Severe or significant infections are experienced by 20% of CLL patients, accounting for an estimated 60% of deaths (16, 17).

Experts recommend that clinicians investigate SID in all HM at-risk patients through appropriate laboratory and clinical evaluations. In HM patients at risk without a history of infection, it would be prudent to obtain baseline quantitative serum IgG levels and then monitor the patient periodically during the natural course of the disease.




3.2 Primary and secondary prophylaxis in SID in patients with HMs

Experts from the Middle East typically recommend antimicrobial prophylaxis based on the patient’s underlying risk of infection (disease, type of therapy, etc.) as the primary prophylaxis for SID in these patients. Vaccination is also advised as a preventive measure to reduce the risk of infections in this population. To ensure early reporting of conditions in SID patients and timely initiation of treatment, patients, parents, and caregivers should receive education. Early recognition and management of infections are vital in reducing the morbidity and mortality associated with SID in patients with HMs. Therefore, appropriate prophylactic measures, vaccinations, and patient education are essential to optimize the management of SID in this patient population.

The role of IgRT as primary prophylaxis (before any infectious occurrence) for HM patients at risk with hypogammaglobulinemia is unclear. An international survey reported that the prescription practice for prophylactic IgRT in patients with SID varies among countries (12). The difference in IgRT usage between Italy, Germany, Spain, the United States, and the UK in patients with SID is more prevalent in the former four countries compared to the UK (12, 18). In 85% of cases, IgRT was prescribed after two or more severe infections, whereas in 65% of cases, it was prescribed after the first severe infection (secondary prophylaxis).In this study, IgRT was the primary prophylaxis given in 24% of the patients (18).




3.3 Monitoring IgG levels

Experts from the Middle East discussed in detail the practices carried out in everyday clinical practice regarding monitoring of IgG levels in patients with SID and unanimously recommended that regular evaluation and monitoring for hypogammaglobulinemia should be considered in CLL patients without a history of infection since they may develop SID during the natural course of the disease. Quantitative serum IgG levels should be determined at diagnosis and before initiation of treatment in all HM patients at risk. Additionally, IgG levels should be evaluated in patients who develop at least one episode of severe bacterial infection, and further testing is recommended in patients who develop recurrent or persistent infections. Routine baseline checking of IgG and the uninvolved immunoglobulin subtypes is recommended in MM patients with recurrent infections. If IgG levels are normal, no further testing is recommended unless the patient develops recurrent infections despite adequate antibiotic treatment. Repeating testing of uninvolved immunoglobulin and IgG levels is recommended in these patients. In addition, evaluation of the antibody titers to vaccination is advisable. An increased frequency of monitoring or monthly monitoring is recommended in patients with recurrent or persistent infections, delayed improvement, or complications.

The IgRT is recommended to be used in hypogammaglobulinemia patients with severe or recurrent infections, and monitoring of therapy through IgG trough levels is advisable: initially, every three months, followed by subsequent monitoring every six or more months if IgG trough levels have reached the preferable level. One possible approach is to check IgG levels monthly during treatment and every 3 to 6 months or annually. However, this approach is not recommended by the experts (Table 3).


Table 3 | Middle East recommendations for the management of SID that did not reach consensus (percentage agreement).



Early diagnosis and management of SID in high-risk HM patients are essential to minimize the risk of infectious complications and improve patient outcomes. These recommendations are in line with international guidelines.

Additionally, several methods were listed in the questionnaire to estimate kidney loss of immunoglobulin in patients with HM and hypogammaglobulinemia. To rule out organic causes of immunoglobulin loss, experts recommend evaluating urine protein loss, urine creatinine ratio, and 24-hour urine protein. Serum and urine protein electrophoresis can also be performed, detecting a loss of up to 60% of immunoglobulin. Liver function tests indicating low albumin and globulin levels are not recommended as suggestive of protein loss.




3.4 Initiating, dosing, and discontinuation of IgRT

Insufficient data are available on the occurrence of SID with new treatments. IgRT is recommended in patients with hematological malignancies and low immunoglobulin levels who have recurrent infections despite appropriate anti-infective treatment or who have had a single severe infection or recurrent or persistent infections. In addition, experts have reached a consensus that IgRT is also recommended as primary prophylaxis in specific subgroups of patients, including those with hypogammaglobulinemia receiving CAR (chimeric antigen receptor) T-cell therapy and those with lymphoproliferative disorders and hypogammaglobulinemia with comorbidities and IgG<4 g/l. However, there is no consensus on using IgRT in other HM patients whose IgG levels are <4 g/L or even <2.5 g/L with no history of infection (19).

The expert recommendation suggests a serum Ig trough level of 6-15 g/L when administering IgRT to patients with hematological malignancies and hypogammaglobulinemia via subcutaneous immunoglobulin (SCIg)/facilitated subcutaneous immunoglobulin (fSCIg).

In patients with hematological malignancies and isolated low serum IgG levels without a history of recurrent or severe infections, barriers to initiating prophylactic IgRT include cost and lack of adequate scientific evidence. The cost of IgRT is documented to be substantial and adds to the burden on healthcare systems (e.g., 100- 150,000 USD per year in the United States) (20). Although IgRT tends to decrease respiratory infections and hospitalizations, it is not universally effective across all treatment groups or disease stages. Expert recommendations emphasize the need for more robust randomized controlled trials to evaluate the efficacy and safety of IgRT in this patient population. Moreover, the availability of IgRT is considered a minor barrier. Nevertheless, the use of IgRT presents considerable obstacles, such as an annual 6-8% rise in worldwide demand and an uneven distribution of global supply (21). The experts acknowledge that the limited availability of IgRT during the COVID pandemic was a challenge in the Middle East, but not now.

According to expert recommendations, the preferred route of administration for IgRT in patients with hematological malignancies and hypogammaglobulinemia depends on certain factors. For example, if patients are willing to self-infuse, then SCIG or fSCIg is the preferred route of administration. The availability of IgRT is also a determining factor. In summary, the choice of immunoglobulins is based on the physician’s judgment, the patient’s preference, the patient’s previous experience with home-based treatment, the patient’s medical needs, the specific individual needs of the patients, and the cost of the formulations and availability of insurance coverage.

Furthermore, there is a need to change the definition of the dosing and discontinuation of IgRT (3). Expert recommendation for determining the dose of IgRT in patients with hematological malignancies and hypogammaglobulinemia includes initiating therapy with a dose of 0.4 g/kg body weight every 3-4 weeks, followed by maintenance dosing of 0.4-0.8 g/kg every 3-4 weeks for intravenous IgG (IVIG) and 0.2-0.4 g/kg weekly/bi-weekly for SCIg, while fSCIg does not follow a specific maintenance dose but a standard dose of 0.2-0.4 g/kg every 3-4 weeks. Alternatively, a tailored approach can be used to determine maintenance dosing based on trough levels and treatment intervals measured after approximately 5-6 administrations of the new IgG product. Breakthrough infections could also be another important reason for tailored IgRT doses and infusion intervals (e.g., increased doses and/or more frequent infusions). Dosing based on actual weight is recommended, while individualizing the starting dosage based on measured serum IgG levels and clinical response is not recommended.

Expert recommendation for the switch criteria for IgRT in patients with HMs and hypogammaglobulinemia consists of factors such as the patient’s preference for the frequency and number of infusions, their willingness to take charge of their health, the failure to achieve adequate IgG levels with other forms of treatment, and the unavailability of specific immunoglobulin formulations.

In the case of IgRT discontinuation, it is essential to monitor infection rates and IgG levels every three to six months. This can be based on local clinical practice and may include an assessment of B-cell counts every six months for patients with B-lymphoproliferative neoplasms to monitor B-cell reconstitution. However, per EMA recommendations, more regular IgG monitoring must be followed in the Middle East every 4-6 weeks for patients with infection and during periods of increased risk, such as initiation of new therapies and winter months.

Expert recommendations suggest that patients with hematological malignancies and hypogammaglobulinemia should be carefully monitored for when to stop IgRT using IVIg, SCIg, or fSCIg. Experts did not agree on IgRT discontinuation after 12 months of close monitoring or in patients who have not had any infections for at least six months. Experts agreed that if a patient fails two trials of IgRT withdrawal (e.g., a two-year interval), no further trials of treatment should be undertaken unless there is clear evidence of immune reconstitution. This approach is intended to avoid potential relapse or worsening of the condition and ensure that patients receive optimal long-term care.





4 Conclusion

This is the first consensus on guidance for managing SID in the Middle East. Adapting the global recommendations for the Middle East region can optimize the SID management approach and improve the overall standard of healthcare provided to these patients across the region.
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