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Classification of primary immunodeficiencies (PIDs) and 
their relative frequencies

Irma Cecília Douglas Paes Barreto et al, J Pediatr (Rio J). 2020 

PIDs are a heterogeneous 

group of more than 480 

diseases that affect adults, 

children and neonates.



Summary of primary antibody deficiencies (PADS)

Ashley T. Nguyen et al, Allergy Asthma Proc 2024THI: transient hypogammaglobulinemia of infancy. 



Potential mechanisms of action of immunoglobulins in PIDs

Iftekhar Mahmood et al., Immunotherapy 2024



Use of immunoglobulins in PIDs

• Indication: IVIG is indicated as replacement therapy for PIDs with absent or deficient Ab production (PIDs with
minimal-to-low total IgG levels in circulation, and with normal level but documented specific Ab deficiency).

• Frequency of treatment: IVIG is a continuous replacement therapy for PIDs (no interruption).

• Dose: starting dose of 400–600 mg/kg every 3–4 weeks. Less frequent treatment, or use of lower doses, is not
substantiated by clinical data.

• IgG trough levels: can be useful in some diagnoses of PIDs for guiding dosing strategies, but should not be a
consideration in access to IVIG therapy.

• Site of care: the decision to infuse IVIG in a hospital, hospital outpatient, community office or home-based setting
must be based upon the clinical characteristics of the patient.

• Route: route of administration must be based on patient characteristics. Most patients with PIDs are appropriate
candidates for IVIG and a subset for SCIG therapy.

• Product: IVIG or SCIG are not generic drug products and various approved Ig products are not interchangeable. A
change of product should occur only with the active participation of the prescribing physician. While the common
active component of Ig products is IgG, IgG concentrations and formulations can vary significantly.

Zhaoyang Li et al, Immunotherapy 2024



Representative PK profiles for various IgG therapies

• Absorption

• Volume of distribution

• Clearance (renal and metabolic)

• Half-life and accumulation

Iftekhar Mahmood et al., Immunotherapy 2024



Comparison of dosing strategies and PK between IVIg and scIg 

Zhaoyang Li et al, Immunotherapy 2024



Dosing of ‘conventional’ SCIG
• Convenience to both patients and healthcare professionals

• Preferred over IVIG in pts at thrombotic risk or with poor or difficult venous access (e.g., infants and small children), or
adults with compromised venous access or in need to preserve access (e.g., chemotherapy) or in previous systemic
reactions to IVIG.

• PIDs pts typically initiate SCIG by switching from another IVIG, treatment is initiated 1 week after the last IVIG

• Dose and dosing frequency ranges from daily to every 2 weeks. Weekly dose established by converting the monthly
IVIG dose into equivalent weekly dose and increasing using a dose adjustment factor (1.3–1.5). In the EU, no dosing
conversion factor.

• Higher IgG trough levels beneficial to PIDs pts; higher doses used for the treatment of serious bacterial infections.

• EMA guidelines in SmPCs recommends for PIDs: ‘The dosage regimen should achieve a sustained level of IgG. A
loading dose of at least 0.2–0.5 g/kg (200–500 mg/kg) body weight may be required, to be divided over several days,
with a maximal daily dose of 0.1–0.15 g/kg. After steady-state IgG levels, maintenance doses administered at repeated
intervals to reach a cumulative monthly dose of the order of 0.4–0.8 g/kg (400–800 mg/kg). Trough levels should be
measured in order to adjust the dose and dosage interval. The dosage may need to be individualized for each patient
dependent on PK and clinical response’.

• Caveats: absorption is slow compared with IVIG, large doses (> 500 mg/kg) and large volume cannot be administered.

Zhaoyang Li et al, Immunotherapy 2024



Recombinant human hyaluronidase (rHuPH20)-
facilitated SCIGs (fSCIGs) 10%

• rHuPH20 facilitates the absorption of SCIG

• fSCIG 10% approved for the treatment of PIDs in adults and children aged ≥2 years in the USA, and in
patients of all ages with PIDs in Europe

• Dual vial unit, one vial containing 10% IgG (100 mg/ml) and the other 160 U/ml rHuPH20, which
depolymerizes hyaluronan in the extracellular matrix, transiently increasing the permeability of sc tissue to
IgG → increased bioavailability.

• Pros: high-volume sc Ig administration (up to 600 ml/infusion site over 2–3 h) over a short time and higher
infusion rates and reduced dosing frequency vs conventional SCIG. 

• AUC of fSCIG 10% vs conventional SCIG is 20% higher, and the weekly AUC-based bioavailability of
fSCIG 10% is 93.3% of IVIG. 1:1 dose conversion from IVIG to fSCIG 10%, or vice versa, with no
adjustment required for bioavailability.

• The initiation of fSCIG 10% treatment requires an initial dose ramp-up to achieve target dose and volume
(25% of the target full dose in week 1, 50% in week 2, 75% in week 4 and 100% in week 7). Then, an
fSCIG 10% dose of 300–600 mg/kg at 3- to 4-week intervals should be administered.

Zhaoyang Li et al, Immunotherapy 2024



IgG dosing guided by target IgG trough levels

• The use of serum IgG trough levels in guiding the dosing of patients with PIDs is widespread, but guiding
dosing in PIDs based on IgG trough levels alone not proven to be adequate.

• Pneumonia incidence with IVIG maintenance of 5 g/l IgG trough levels (0.113 cases per patient - year)
five-fold higher than in patients with 10 g/l trough levels (0.023 cases per patient - year) → risk of
pneumonia could be reduced by achieving higher IgG trough levels.

• In an evidence-based review of 25 studies in which patients with PIDs were administered IVIG or SCIG, it
was revealed that IgG trough levels were higher with SCIG administration than with IVIG administration,
but both routes of administration provided protection from serious bacterial infections.

• In a meta-analysis (24 studies) assessing IgG trough levels and efficacy of IVIG (13 pts) and SCIG (11 
pts) treatment for PIDs, for every 1 g/l increase in IgG trough level, a linear trend for decreased incidence
of infection was observed in SCIG-treated patients (p = 0.03).

• Serum IgG trough levels are a highly relevant surrogate marker for therapeutic efficacy of IgG in PIDs.

• Interpatient variability in the ‘protective threshold’ that drives the ultimate dosing and dosing optimization
strategy for individual patients.

Zhaoyang Li et al, Immunotherapy 2024



Dosing strategies in specific populations

• Considerable variation in body composition between individuals (children, neonates, adults, geriatric and 
obese), to balance treatment benefits and the potential risk of adverse events.

• For all the approved Ig therapies, no recommendation for dose adjustment for specific populations (clinical 
data of dose levels in pediatric or obese patients with PIDs still lacking)

• Body mass composition may affect how IgG is absorbed, distributed and eliminated (differences in the PK 
profiles of IgG)

• Additionally, given the high cost of IgG therapies and increased infusion time, administering higher doses 
than necessary has implications for healthcare resource utilization and patient burden

• There is some evidence indicating that initial loading doses of IVIG (typically 2 g/kg over 2–5 days) should
be based on ideal body weight rather than adjusted body weight in obese patients with PIDs.

• In Ig-naïve PIDs pts, the lower the baseline IgG levels, the higher the loading and maintenance doses
required and the longer the time to achieve the target levels. They are frequently initiated on IVIG, but
can be initiated directly on SCIG.

Zhaoyang Li et al, Immunotherapy 2024



Open issues

Immunogenicity

(anaphylaxis/non 

neutralizing Abs)

Passive transfer of autoantibodies 

→ misdiagnosis of AI disease

Zhaoyang Li et al, Immunotherapy 2024

Murat Özer et al, Scandinavian J of Immunology, 2024

Variability in 

PK→ 

individualized 

dosing strategies

IgG dosing guided 

by target IgG trough 

levels

Dosing strategies in specific 

populations and IgG-naive pts 



Moral Moral ET AL, Frontiers in immunology 2024

• Adult PID patients on SCIg for at least 6 months, with IgG trough levels ≥ 700 mg/dL and no significant infections in 

the past 6 months

• Dose reduction of 15 mg/kg/week (60 mg/kg/month)

• Clinical and laboratory data, and infectious events at 6- and 12-month F-U, were analyzed.

• 31 pts (CVID 54.83%, IgG subclass deficiency 9.67%, other PIDs 35.48%

• No significant change in severe or mild infections before and at 6- and 12-months post-dose adjustment

• The dose reduction saved an average of 5,550 euros per patient annually.



- A new method for preparing lipid-enveloped virus-inactivated immunoglobulin solution from mini-
pools of domestic recovered plasma (mini-pool intravenous polyvalent immunoglobulin [MP-IVIG]) was 
established.
- Safety and efficacy of MP-IVIG for STD-IVIG preparations as a replacement therapy in a cohort of 21 
paediatric patients with PID.
- MP-IVIG has equivalent safety and efficacy to those of standard intravenous immunoglobulin 
preparations.



Insights into Patient Experiences with Facilitated Subcutaneous
Immunoglobulin Therapy in Primary Immune Deficiency:
A Prospective Observational Cohort

Ezgi Yalcin Gungoren et al, Journal of Clinical Immunology 2024



Immunoglobulin replacement therapy in patients with primary and secondary immunodeficiencies:
impact of infusion method on immunoglobulin-specific perceptions of quality of life and treatment
satisfaction

Rajiv Mallick et al Allergy, Asthma & Clinical Immunology 2025



Conclusions

• Human plasma-derived immunoglobulin G (IgG) products are used as replacement therapy to restore and
maintain stable and optimum concentrations of IgGs for the clinical management of patients with PIDs.

• The dosing strategy for immunoglobulin G (IgG) for treating PIDs requires individualization based on serum IgG
trough levels, clinical response and the patient’s past experiences with Ig therapies.

• Monitoring serum IgG levels has been an integral part of diagnosing PIDs and determining or adjusting IgG
dosing scheme in patient care to meet individual needs. The frequency and dose(s) of intravenous
immunoglobulin and subcutaneous immunoglobulin (SCIG; including hyaluronidase-facilitated SCIG) require
rigorous evaluation to provide optimum therapeutic benefit to patients with PIDs.

• The use of SCIG treatment, irrespective of patients receiving prior intravenous immunoglobulin or being
treatment naive, may lead to similar outcomes. Model-based simulations indicate the need for loading doses to
attain a protective IgG threshold in Ig-naïve patients with PIDs when initiating SCIG.

• Substantial variability in the pharmacokinetics (PK) and clinical response to IgG therapy have led to the
proposal of individualized therapy for maximizing therapeutic benefit.



Thank you very much
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