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Summary 

Background. We aimed to describe the clinical heterogeneity (infectious and noninfectious 

manifestations) and the impact of immunoglobulin replacement therapy on the reduction of 

infections in patients given a diagnosis of common variable immunodeficiency. Methods. This 

was a descriptive case series study. Medical charts were retrospectively reviewed based on 

demographics, clinical presentation, immunoglobulin replacement therapy and laboratory 

findings at diagnosis. Results. Thirty six common variable immunodeficiency patients were 

enrolled. Nineteen of them were male (53%). The median age at onset of symptoms was 8 years 

and at common variable immunodeficiency diagnosis was 19 years. Family history for 

immunodeficiency was observed in 2 patients (5%). Recurrent infections were present in 35 

patients (97%) and they were the first clinical manifestations in 31 patients (86%). Respiratory 

infections were the most frequent, followed by gastrointestinal infections. Noninfectious 

manifestations were present in 32 patients (89%), including bronchopulmonary disease, allergy, 

autoimmunity, lymphoproliferation, gastrointestinal disorders and malignancy. Chronic 

pulmonary disease and lymphoproliferation were the most common. There was an important 

reduction of infections 1 year after begining immunoglobulin replacement therapy, mainly 

pneumonia and sinusitis. Conclusions. Although the diagnosis of common variable 

immunodeficiency has improved over the last decade, many patients are still being referred and 

diagnosed late. Physicians must recognize that both infectious and noninfectious manifestations M
an

us
cr

ip
t a

cc
ep

te
d 

fo
r p

ub
lic

at
io

n



2 
 

can be the initial signs of common variable immunodeficiency and are very common in these 

patients. Immunoglobulin replacement therapy significantly reduces respiratory infections. 
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immunoglobulins; inflammation. 

 

IMPACT STATEMENT 

Common variable immunodeficiency is a very complex and heterogeneous disease, 

characterized by hypogammaglobulinemia, leadind to recurrent infectious, and noninfectious 

complications including immune dysregulation, autoimmunity, hematological, pulmonary and 

gastrointestinal manifestations. 

 

Introduction 

Common variable immunodeficiency (CVID) represents the most common symptomatic inborn 

error of immunity (IEI) in adults (1). The estimated prevalence in the general population is 

1:50.000 to 1:25.000 (2). The disease is characterized by significant decrease in the serum 

concentration of IgG associated with, usually a low IgA, and often a low IgM, and impaired 

antibody response to vaccination, in patients in whom other causes of humoral 

immunodeficiency are ruled out (3).  

The severe hypogammaglobulinemia leads to recurrent infections, especially of the respiratory 

tract. However, the disease is also associated with noninfectious manifestations like 

granulomas, chronic lung disease, generalized lymphoid hypertrophy, splenomegaly, 

gastrointestinal disease, malignancy and cytopenias, amongst other inflammatory manifestations 

(4-7).  

This wide clinical heterogeneity has led to diagnostic challenges and difficulties in the 

development of optimal treatment plans for patients with CVID, contributing to late diagnosis 

and increase of chronic complications and lethality (8).  
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In this perspective, the knowlege of the heterogeneous clinical picture by the physicians is 

essential to early suspicion of CVID. In this study, we aimed to describe the clinical features of 

the infectious and noninfectious manifestations in CVID patients and to evaluate the impact of 

immunoglobulin replacement therapy (IgRT) on the reduction of infections. 

 

Methods 

Study design 

This was a descriptive and retrospective case series study that evaluated CVID patients followed 

at the Division of Immunology and Allergy, Department of Pediatrics of Ribeirão Preto Medical 

School, University of São Paulo. All data for this study represented a 23-year cumulative 

experience and were collected between 2000 and 2023. 

 

Subjects  

Patients were eligible for enrollment in the study if they had a CVID diagnosis based on the 

2019 ESID criteria (9).  

Patients under age 4 years and who were followed irregularly or missed follow-up care were 

excluded. 

 

Data collection 

Data were reviewed for each patient from their medical records, based on the following data: 

population demographics; clinical presentation (age at onset of symptoms and at diagnosis, 

family history for IEI, consanguinity, type of infections, noninfectious manifestations, 

hospitalisations, deaths); IgRT and laboratory findings (serum immunoglobulin levels at 

diagnosis and peripheral blood lymphocytes subsets). 

In this study, the criteria for recurrent infections were defined by the authors based on the 

annualized rate for each type of infection: >3 episodes of acute pharyngo-tonsillitis; >4 episodes 

of acute otitis media; >3 episodes of acute sinusitis; >2 episodes of pneumonia; >3 episodes of 

diarrhea. 
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Ethical Considerations 

This study was approved by the local Research Ethics Committee (CAAE 

14303613.0.0000.5440) and was conducted following the Declaration of Helsinki and the 

International Conference on Harmonization Good Clinical Practice guidelines.  

 

Results 

Population demographics  

Thirty six CVID patients were included in the study. Nineteen of them were male (53%). One 

patient was African American; the rest were Caucasian (97%).  

The median age at CVID diagnosis was 19 years of life (7 - 65).  

Family history of presumptive diagnosis of CVID was observed in 2 patients (5%), genetic test 

was not performed. Parental consanguinity was found in 1 patient (3%).  

 

Clinical manifestations 

Recurrent infections occurred in 35 patients (97%); 31 patients (86%) presented these 

manifestations at onset. The median age at onset of infections was 8 years (1 – 49). Respiratory 

infections were the most frequent, followed by gastrointestinal infections. Associated 

respiratory and gastrointestinal infections were reported in 8 patients (23%). Isolation of the 

pathogen was positive in 10 patients (28%), and the isolated agents were Giardia lamblia (5 

patients), S. pneumoniae (3 patients), Cryptococcus neoformans and S. aureus (1 patient) and 

Klebsiella sp (1 patient). Thirty patients (83%) were hospitalysed due to infections.  

Noninfectious manifestations were present in 32 patients (89%), including bronchopulmonary 

disease, allergy, autoimmunity, lymphoproliferation, gastrointestinal disorders and malignancy. 

The median age at onset of these complications was 29 years (10 – 59). The most common 

manifestations were chronic pulmonary disease and lymphoproliferation, which were found 

together in 29 patients (90%). Autoimmunity was the first clinical manifestations in 2 patients 
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(6%), presenting as juvenile idiopathic arthritis and alopecia areata. The rest of noninfectous 

complications occurred during follow up. The clinical findings are summarised in Table I. 

 

Outcome 

Three patients (8%) have died, with a median age of death of 32 years-old (22 - 45). The causes 

of death were pneumonia (2 patients) and liver failure secondary to primary biliary cholangitis 

(1 patient).  

Diagnostic delay greater than 5 years was associated with deaths and hospitalizations. 

 

IgRT 

All patients received IgRT either in intravenous (IVIgRT) or subcutaneous (SCIgRT) form; 30 

patients (83%) received IVIgRT (mean dosis was 600mg/kg each 3 weeks) and 6 patients (17%) 

received SCIgRT (mean dosis was 180mg/kg weekly). The average serum IgG levels after 1 

year of treatment were 920mg/dL for IVIgRT and 1080mg/dL for SCIgRT; both were correlated 

with an important reduction of infections, especially pneumonia and sinusitis (p < 0.04). The 

Figure 1 shows the percentage of patients with recurrent pneumonia and sinusitis before IgRT 

and 1 year after begining treatment.  

However, IgRT did not reduce the occorrence of noninfectious complications.  

 

Laboratory findings 

All subjects in this cohort presented reduced levels of IgG, IgM and IgA. The median baseline 

levels were: IgG 158 mg/dL (0,44 - 673); IgM 17 mg/dL (0,5 - 117) and IgA 10 mg/dL (3,2 - 

58,4); IgG levels less than 250 mg/dL were correlated with severity of infections (measured by 

number of hospitalization). 

Absolute CD3, CD4, CD8 T cells, and CD19 B lymphocyte numbers were numbers were 

reduced in 12 patients (33%), 3 patients (8%) and 22 patients (61%), respectively. The median 

numbers were: CD4 338/µL (324 – 354); CD8 677/µL (648 - 1924) and CD19 148/µL (27 - 

679). T and B-cell functional assays and specific lymphocyte markers were not performed. 
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Discussion 

CVID is characterized as a clinical syndrome representing a heterogenous group of disorders 

that exhibits hypogammaglobulinemia and infections. Patients with CVID can be grouped into 2 

categories: one group that exhibits hypogammaglobulinemia without other noninfectious 

complications, and a second group with autoimmunity and inflammatory complications (5).  

In this study we characterized the infectious and noninfectiouns manifestations in 36 CVID 

patients, as well as the impact of IgRT on the reduction of infections.  

The median age at onset of symptoms was 8 years, and at CVID diagnosis was 19 years of life, 

representing a diagnostic delay of 11 years, similar to other studies (2,10), although some 

authors described a lower diagnostic delay, ranging from 7 to 9 years (11,12). The high 

diagnostic delay observed in our study could be related to the fact that immunodeficiencies are 

not usually suspected in adults and first symptoms were considered banal respiratory infections 

by patients and doctors (11).  

In our study, 5% of patients presented family history for IEI, similar to other studies (5,10).  

Acute and chronic infections are the most common clinical manifestation and a hallmark feature 

of CVID. In this study, recurrent infections were reported in almost all patients and they were 

the first clinical manifestations in 86% of them. Similar to our findings, Cunningham-Rundles et 

al. (5) evaluated a cohort of 248 CVID patients and they related that 98% of this group 

presented recurrent infections. Oksenhendler et al. (11) evaluated 252 CVID patients and they 

described that recurrent infections were the first clinical presentation in all patients.  

Among the infections, we found that the respiratory tract involvement was the most frequent, 

especially pneumonia and sinusitis, as reported by other studies (5,11,13,14). On the other hand, 

Quinti et al. (12) described pneumonia just in 49% of patients. Such differences can be 

explained by different criteria used to diagnose infections. The most common organisms 

involved in respiratory infections are encapsulated bacteria (eg, H. influenzae and S. 

pneumoniae) (14). We identified S. pneumoniae in 3 patients, all of them with pneumonia.  M
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In this study, diarrhea was the second most frequent infection, affecting 44% of patients, 

similarly to Fernández Romero et al. (10) and Oksenhendler et al. (11), who observed diarrhea 

in 41% and 47% of patients, respectivelly. 

Opportunistic infections are usually uncommon in CVID patients. Lucas et al. (15) evaluated 

prospectively a cohort of 90 CVID patients and they identified opportunistic infections in less 

than 10% of patients. We identified opportunistic infection in just 1 patient, who presented 

encephalitis by Cryptococcus neoformans. 

One interesting point of our study was the high rate of hospitalizations due to infections, 

reinforcing the role of infections as an important cause of morbidity and mortality. 

IgRT is considered as the “gold standard” treatment and plays an important role in reducing and 

preventing severe infections as well as improving survival in CVID patients (16,17). As 

expected, we found an important reduction of respiratory infections 1 year after begining IgRT, 

especially for pneumonia and sinusitis. However, despite IgRT, some patients still experienced 

noninfectious complications, similarly as described by Poto et al. (16) 

CVID is also commonly associated with noninfectious and inflammatory complications, leading 

to chronic lung disease, generalized lymphoid hypertrophy, splenomegaly, gastrointestinal 

disease, and cytopenias, amongst other inflammatory manifestations (3,14). In our study, the 

noninfectious manifestations were present in most of patients, especially chronic pulmonary 

disease and lymphoproliferation (50% and 47%, respectivelly).  

Among the pulmonary diseases, bronchiectasis were present in more than half of our patients, 

similarly to other studies (10,19). Interstitial lung disease (ILD) is a term that encompasses a 

group of different acute and chronic pulmonary conditions with common clinical and 

physiological characteristics. The diagnosis of ILD is commonly made based on clinical 

presentation and includes histologic aspects and computed tomography (18). In this study, ILD 

was the second main respiratory manifestation, committing 11% of our patients; all of them 

were confirmed by biopsy and computerized tomography scans of the chest. Lopes et al. (3) 

evaluated a CVID patients’ cohort and they reported a 10% overall frequency of ILD, similar to 

other reports in which the incidence ranges from 10 to 20% (20,21).  
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Forty seven percent of our patients had some type of lymphoproliferation; among them 

splenomegaly was the most frequent (44%). This high rate was similar to other European series, 

that report a rate up to 66% of patients (6,11,12). Lymphoproliferative disease and increased 

susceptibility toward development of malignancy can occur in patients with impaired immune 

function. In this study no patients presented malignancy associated to lymphoproliferation. 

However, it is strongly recommended that CVID patients with lymphoproliferation be 

monitored periodically. 

Autoimmune conditions are a common presentation in CVID, present in 25% to 30% of patients 

(22,23). Among these manifestations, autoimmune hematologic conditions are the most 

common, thought to be secondary to underlying immune dysregulation associated with CVID 

(14). In this study, autoimmunity was found in 28% of the patients; cytopenias and 

hypothyroidism were the most frequent autoimmune diseases. 

As a similar way, allergy can be also secondary to dysregulation, as evidenced by high rates of 

atopy in patients with CVID (5). Khaled et al. (24) evaluated 36 CVID patients and they 

reported a 31% rate of allergy. Forty four percent of our patients had some allergic disease, 

especially allergic rhinitis. 

Gastrointestinal commitment is a common complication associated with CVID, including 

variable clinical presentation like villous atrophy, chronic exudative enteropathy, chronic 

enteritis/colitis and liver disease (14). In this study, we found a 42% rate of gastrointestinal 

disorders, especially chronic hepatitis. Khaled et al. (24) reported gastrointestinal diseases in 

75% of their cohort. 

This study has some limitations. First, the low number of patients, but it was conducted in a 

single center and CVID is considered a rare disease. In addition, the retrospective design. 

Despite these limitations, our study showed the importance of IgTR in the reduction of 

respiratory infections and the high rate of noninfectious complications in CVID patients, which 

are often under-diagnosed in developing countries. 

We conclude that although the diagnosis of common variable immunodeficiency has improved 

over the last decade, many patients are still being referred and diagnosed late. Physicians must 
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recognize that both infectious and noninfectious manifestations can be the initial presentation of 

common variable immunodeficiency and are very common in these patients. IgRT significantly 

reduces respiratory infections, improving the prognosis and quality of life. Further multicenter 

studies focusing on the heterogeneous clinical presentation in the Brazilian population are 

needed. 
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Table I. Clinical findings encountered in the CVID patients. 

Data Number of patients (%) 

Consanguinity 1 (3) 

Family history for IEI 2 (5) 

Infections manifestations 35 (97) 

Pneumonia 29 (80) 

Sinusitis 28 (78) 

Tonsillitis 13 (36) 

Acute otitis media 9 (25) 

Diarrhea 16 (44) 

Sepsis 9 (25) 

Skin 7 (19) 

Encephalitis 5 (14) 

Noninfectious manifestations 32 (89) 

Pulmonary disorders 18 (50) 

Bronchiectasis 17 (47) 

ILD* 4 (11) 

Lymphoproliferation 17 (47) 

Splenomegaly 16 (44) 

Hepatomegaly 8 (22) 

Adenomegaly 7 (19) 

Autoimmunity                      10 (28) 

Hashimoto 3 (8) 

Sicca syndrome 2 (5) 

Alopecia areata 1 (3) 

Juvenile idiopathic arthritis 1 (3) M
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Primary biliary cholangitis 1 (3) 

Celiac disease 1 (3) 

Hemolytic anemia 1 (3) 

Immune thrombocytopenia 2 (5) 

Allergy                                                                                     16 (44) 

Allergic rhinitis 12 (33) 

Asthma 4 (11) 

Gastrointestinal disorders 15 (42) 

Chronic hepatitis 7 (19) 

Chronic diarrhea 5 (14) 

Chronic colitis 2 (5) 

Malignancy 2 (5) 

 
* ILD: Interstitial lung disease. 
 

 

Figure 1. Impact of IgRT on infections (1 year after begining) in the CVID patients. 
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