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Primary immunodeficiencies 
= Inborn error of immunity  

• PIDs are no longer defined by tendency for 
infections alone

• PID patients with non-infectious complications 
are increasingly recognised with features of 
immune dysregulation:

• Autoimmunity

• Inflammation

• Lymphoproliferation

• Allergy 

• Malignancy 



The frequency of infections according to infection site



Antimicrobial therapy in PID 

• Antimicrobial therapy is important for the treatment of all forms of

• Infections are the most common forms of presentation, and depend on the type 
of immune defect present

• The treatment of infections in PID patients is complex, requiring long-term use of 
medication and often with a broad spectrum

• Due to the greater susceptibility to unusual agents, a greater effort must be made 
for the exact identification of pathogens, including the culture of affected tissues 
and molecular techniques to identify the pathogen



Pattern of infections associated with PID

T cells / combined

➢ Systemic (viral)

➢ Lung / GI etc

• Intracellular:
Viruses
Mycobacteria

• Fungi:
Candida, 
Aspergillus

• Protozoa:
Cryptosporidium

• Opportunistic:
PCP

B cells / antibody

➢ Sinopulmonary

➢ GI / skin / joint

• Pyogenic 
bacteria:
Pneumococcus
Haemo infl B
Moraxella

• Enterovirus 
(enceph) 

• Mycoplasma 
(joint)

Innate / phagocytes

➢ Skin / lung / lymph

➢ GI / liver

• Bacteria:
Catalase +
Staphylococcus
Serratia
E.coli/ Klebsiella
B.cepacia

• Fungi:
Candida
Aspergillus

Complement

➢Systemic (bacteria)

• Neisseria 
Meningococcus

• Pyogenic 
bacteria:
Pneumococcus
Haemo infl B

• CMV / HSV 



Rate of hospitalisations pre- and post diagnosis

McCusker, C., Upton, J. & Warrington, R. Primary immunodeficiency. Allergy Asthma Clin Immunol 14 (Suppl 2), 61 (2018)

The importance of prompt recognition and 
management of PIDs 



Improvement after diagnosis of PID

Early diagnosis and treatment of PID is critical for 
preventing significant morbidity & mortality



Infectious complications – bronchiectasis

Factors associated with bronchiectasis in patients with 
antibody deficiencies

• Delayed diagnosis of antibody deficiency

• History of pneumonia

• Prolonged respiratory infectious

• Chronic wet or productive cough 

• Protracted bacterial bronchitis, > 3 episodes per year

• Abnormal or worsening pulmonary function testing

• Difficulty maintaining sufficient IgG trough on IgRT

• CD4 counts < 700 cells/microliter

• Low B cells and /or memory B cells

• In the setting of CVID: very low IgA level (<7 mg/dl) or very low IgM 

Wall LA, Wisner EL, Gipson KS, Sorensen RU. Bronchiectasis in Primary Antibody Deficiencies: 
A Multidisciplinary Approach. Front Immunol. 2020 Mar 31;11:522



Immunoglobulin replacement therapy (IRT) 

• Lifelong IVIg or SCIg replacement therapy 
for patients with PAD, especially XLA and 
CVID has led to :

• Decrease in the incidence of infections

• Reduce severity of infections 

• Decrease the rate of hospitalization

• Prevent long-term deterioration in organ 
function

• Reduced mortality from acute bacterial 
infections

Jolles S, Orange JS, et al. Current treatment options with immunoglobulin G for the individualization of care in 
patients with primary immunodeficiency disease. Clin Exp Immunol. 2015 Feb;179(2):146-60.



Effectiveness of low-dose IVIG therapy in minor 
primary antibody deficiencies



Effectiveness of low-dose IVIG therapy in minor 
primary antibody deficiencies



Prevention of infection in children and adolescents 

with primary immunodeficiency disorders
Efimia Papadopoulou-Alataki,1 Amel Hassan2 and E. Graham Davies2

(Asian Pac J Allergy Immunol 2012;30:249-58)



Antimicrobial prophylaxis in PID

• Limited scientifically-based evidence for 
the use of antibiotic prophylaxis in PIDs, 
except for PAD, SCID and CGD.

• 39 patients at least 5 years old (6 female and 33 male; 
mean age, 14.9 years) were enrolled in this RDBPC 
study

• After the initially assigned treatment, each patient 
alternated between itraconazole and placebo annually

• Patients ≥ 13 years old or weighing ≥ 50 kg received a 
single dose of itraconazole 200 mg/day

• Those < 13 years old or weighing < 50 kg received a 
single dose of itraconazole 100 mg/day

• The primary end point was severe fungal infection, as 
determined by histologic results or culture

Gallin, et al. Itraconazole to prevent fungal infections in chronic granulomatous disease. N Engl J Med, 348 (2003); 2416-2422



Low dose azithromycin prevents airway complications 
in primary antibody deficiencies Milito C, et al. J Allergy Clin Immunol. 

2019 Aug;144(2):584-593



Low dose azithromycin prevents airway complications 
in primary antibody deficiencies Milito C, et al. J Allergy Clin Immunol. 

2019 Aug;144(2):584-593





Prophylaxis therapy in children with SCID



2014

2016, update 2018

Francisco A. Bonilla, MD, PhD

Journal of Allergy and Clinical Immunology 

2018;141:474-81 2018

2018

2013

Ali Sobh, MD, and Francisco A. Bonilla, MD, PhD

Journal of Allergy and Clinical Immunology: In Practice 

2016;4:1066-75

Guidelines 

Infectious Diseases 
Society of America



Immunisations of children and adolescents 
with primary immunodeficiencies



Vaccinations in PID

• Risks of avoiding vaccination in PID may be greater than the benefits of
vaccination

• Studies in pediatric PID patients are needed

• Distinguish the response as measured by antibody titer from the overall clinical 
effect of vaccination

• Think about PID in children with recurrent and/or atypical and/or severe 
infectious diseases

Ali Sobh and Francisco A Bonilla. JACI: In Practice 2016;4:1066-75; Francisco A Bonilla. JACI 2018;141:474-81 2018



Practice parameter for the diagnosis and management of PID

“ Live vaccines should not be administered

to patients with severely impaired specific immunity ”

● Attenuated vaccines + severely immunocompromised patients → disseminateddisease

● Live rotavirus vaccine + SCID (before their diagnosis) → severe diarrhea

● Should also be withheld in milder PIDs because lack of vigorousstudy

● Risk is low in some situations (e.g. partial DGS)

● IVIg provides circulating antibodies against polio, MMR, andvaricella

Bonilla et al. Practice parameter for the diagnosis and management of primary 
immunodeficiency. J Allergy Clin Immunol 2015;136:1186-205, e1-78.



Practice parameter for the diagnosis and management of PID

“Non-viable vaccines can be administered  to 

immunocompromised patients”

● No risk of disease

● There might be some protective immunity even in immunocompromised hosts

● Especially for pathogen that IVIg may not cover, such as influenza

● Immunisation beyond routine guidelines in some circumstances:

○ Patients with phagocytic cell defects and complement deficiency

Bonilla et al. Practice parameter for the diagnosis and management of primary 
immunodeficiency. J Allergy Clin Immunol 2015;136:1186-205, e1-78.



Specific recommendation for immunisation of PID patients



Thank you for listening



YOUR TITLE HERE

Your subtitle here


	Diapositivo 1: YOUR TITLE HERE
	Diapositivo 2
	Diapositivo 3: UNIVERSITI PUTRA MALAYSIA    
	Diapositivo 5: Primary immunodeficiencies  = Inborn error of immunity  
	Diapositivo 6: The frequency of infections according to infection site
	Diapositivo 7: Antimicrobial therapy in PID 
	Diapositivo 8: Pattern of infections associated with PID
	Diapositivo 9: Rate of hospitalisations pre- and post diagnosis
	Diapositivo 10: Improvement after diagnosis of PID
	Diapositivo 11: Infectious complications – bronchiectasis
	Diapositivo 12: Immunoglobulin replacement therapy (IRT) 
	Diapositivo 13: Effectiveness of low-dose IVIG therapy in minor primary antibody deficiencies
	Diapositivo 14: Effectiveness of low-dose IVIG therapy in minor primary antibody deficiencies
	Diapositivo 15
	Diapositivo 16: Antimicrobial prophylaxis in PID
	Diapositivo 17: Low dose azithromycin prevents airway complications in primary antibody deficiencies 
	Diapositivo 18: Low dose azithromycin prevents airway complications in primary antibody deficiencies 
	Diapositivo 19
	Diapositivo 20: Prophylaxis therapy in children with SCID
	Diapositivo 21
	Diapositivo 22: Immunisations of children and adolescents with primary immunodeficiencies
	Diapositivo 23:  Vaccinations in PID
	Diapositivo 24: Practice parameter for the diagnosis and management of PID
	Diapositivo 25: Practice parameter for the diagnosis and management of PID
	Diapositivo 26
	Diapositivo 27
	Diapositivo 28: YOUR TITLE HERE

