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Background: Primary immunodeficiency disorders (PIDD) is a group of diseases that has been 

found to have an adverse impact on Quality of Life (QoL) and health related quality of life 

(HRQL). Despite many studies assessing HRQL in PIDD patients, no attempts were undertaken 

to systematically assess available evidence.  

Methods: We performed a literature search of all studies reporting HRQL assessments in 

patients with PIDD published in English from inception to 11 April 2017 using MEDLINE and 

EMBASE. The methodological quality of included studies was assessed using a standardised 

checklist. Studies were included if assessed HRQL of patients with PIDD; collected self-reported 



3 
 

and/or proxy-reported data; used validated generic or condition-specific HRQL instruments; and 

were published in English.  

Results: Out of 1699 articles, 37 (14 interventional/23 observational) met the inclusion criteria. 

HRQL was assessed by using a variety of generic instruments, with the Child Health 

Questionnaire - Parent Form 50 (CHQ-PF50) in children and Short Form Survey (SF-36) in 

adults, being the most frequently used. The only disease-specific instrument used in adults was 

the Common Variable Immune Deficiency QoL questionnaire (CVID_QoL) and no PIDD-

specific HRQL instruments was used in children. 

HRQL is significantly lower in PIDD adults (mean score difference −24.46, 95%CI, −34.57; 

−14.34) and children (−10.06, −12.95; −7.17) compared to the reference population. Qualitative 

data suggests that HRQL of PIDD patients is also impaired more significantly than in patients 

with other chronic conditions. Evidence from a small number of studies suggests that there is a 

general agreement between child- and parent-reported data, although parents tend to 

overestimate (6.19, 0.38; 11.99) child school-related HRQL impairment. Most studies were of 

low to moderate quality and had methodological limitations. Large variability in use of the 

HRQL instruments, no or limited adjustment in statistical analyses, lack of information on the 

participant characteristics (e.g. detailed data on responders and response rate) were among the 

main contributing factors.  

Conclusion: Available evidence suggests that PIDD patients have a lower HRQL than healthy 

individuals and patients with some other chronic conditions, such as diabetes mellitus and 

juvenile idiopathic arthritis. No disease-specific instruments are available for children and few 

options are available for research with adults, which underscores the need for developing PIDD-

specific instruments. This would allow for a more sensitive evaluation of treatment efficiency, as 

well as the impact of PIDD on patient health and psychological wellbeing and on patient ability 

to take part fully in school/work and social activities. 

Disclosure of potential conflict of interest: I. Quinti received consultancy fees from receipt of consultation fees 

and grants by Shire, CSL Behring, Octapharma and Kedrion. O.Blyuss acknowledges support from Russia  under 

Grant No. 074-02-2018-330. A. Dunn Galvin serves as a consultant for DBV Technologies and Aimmune 
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What is already known about this topic? Information on the HRQL in PIDD patients is 

somehow fragmented and no systematic review of existing evidence has been performed up to 

date. 

 

What does this article add to our knowledge? This systematic review confirms that HRLQ in 

PIDD patients is lower than in healthy individuals and people with other chronic conditions. 

Parents tend to overestimate child school-related HRQL impairment. There are no disease-

specific instruments for HRQL assessment in children and lack of research assessing 

agreement between parent- and child-reported HRQL. 

 

How does this study impact current management guidelines? Evidence suggests that home-

based SCIG is still a preferable method of treatment compared to hospital-based IVIG, leading 

to a better HRQL in PIDD patients. Physicians should pay attention to potential differences in 

HRQL perception by the parents and their offspring. A standardised approach incorporating 

HRQL and other relevant PROMs is required to allow comparison of efficacy of treatments 

between centres, trials and countries. 
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Introduction 

Primary Immunodeficiency Diseases (PIDD) is a heterogeneous group of inherited disorders 

with no less than 300 genetically-defined single-gene inborn errors of immunity detected up to 

date (1). Recent data suggest that PIDD prevalence is much higher than generally thought, with 

around six million people may be living with a PID worldwide (2). Patients with PIDD are 

generally more prone to develop respiratory and gastrointestinal recurrent infections and/or 

autoimmune diseases (3). 

PIDD significantly influences patient life, limiting their working ability, physical and social 

activities (4, 5). This group of conditions has been linked with a number of negative effects on 

physical state (6, 7), social activities (8) and is associated with an increased anxiety (9) and 

fatigue (10). Health related quality of life (HRQL) in patients with PIDD can be also 

significantly adversely impacted by delays in diagnosis and in infectious treatment (11). 

HRQL is assessed not as often as it should be, despite the term being widely used in the research 

manuscripts (12). With survival rate and a number of the disease exacerbations being the most 

popular outcome criteria in the clinical trials, HRQL is starting to be taken into consideration 

more often at present (13). HRQL is widely used as one of the most important domains of 

patient-reported outcome measurement (PROM). PROMs are normally designed to measure a 

specific concept in a standardised way, providing a means of quantifying qualitative information 

(12). Within the recent decades PROMs became an essential part of clinical trials, addressing 

issues of patient satisfaction, compliance with treatment and treatment preferences. 

Patient related outcome measures (PROMs) are increasingly being used in medical and health 

research (14). Measures of symptoms, activity limitations, health status, HRQL and Quality of 

Life (QoL) completed by patients are all examples of PROMs (15). The development and 

increased use of disease specific HRQL measures have ensured that the impact of medical 

conditions and/or treatments are now being evaluated from the perspective of their impact on the 

specific patient’s everyday life (16). This construct is consistent with the emphasis on “patient 

centered care” (health care responsive to the person’s wants, needs, and preferences), a principle 

stressed in the Institute of Medicine reports on quality (17, 18). QoL is a broad multidimensional 

concept that includes subjective evaluations of both positive and negative aspects of life, 
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including multiple life domains such as jobs, housing, and health. HRQL is health-focused and 

may include physical and mental health perceptions and their correlates—including health risks 

and conditions, functional status, social support, and socioeconomic status (19). Environmental 

aspects may also be assessed such as policies and practices that may impact health perception at 

a population level. HRQL measures may guide selection among alternative interventions and 

decision making when there is a trade-off between treatment and HRQL (20).  

HRQL measures are inherently multidimensional and can be generic or disease specific. A 

generic measure is a broad outcome indicator including physical, mental, and social health; a 

specific measure is used to assess the particular impact of a disease or condition. Generic 

measures can be used to compare across different types of diseases but often lack the sensitivity 

or responsiveness needed to pick up small but important changes following an intervention or 

medical treatment. Evidence shows that HRQL measures developed specifically for a particular 

condition are more reliable indicators of the positive and negative impact of that disease and 

treatment than clinical opinion or the measurement of objective symptoms. 

The first report of HRQL assessment in PIDD patients came from Gardulf et al. (21), and since 

then many studies investigated HRQL in patients with this group of disorders. Despite an 

increasing number of papers on HRQL in PIDD patients, far too little attention has been paid to 

systematic evaluation of available data. 

The aim of this systematic review is to provide up to date evidence on the HRQL of patients with 

PIDD, on qualitative analysis of actual information and on identification of the strengths and 

weaknesses in existing approaches to the HRQL assessment. It is hoped that our findings will 

provide an impetus for further research in the field and improve our understanding of the patient 

needs. 

Methods 

Search Strategy 

We followed the PRISMA Statement for Reporting Systematic Reviews and Meta-Analyses 

(www.prisma-statement.org) (22). The review was registered with the National Institute for 

Health Research’s PROSPERO (CRD42017062380). Studies were identified through 
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comprehensive literature searches of OVID Medline and Embase databases from inception to 

11th of April 2017 using both free text and MESH terms. The search strategies are supplied as 

supplementary material (Figure E1 and Figure E2). In addition, the publications cited in the 

reference lists of the included studies and previously published review papers on the topic, were 

carefully screened to ensure that no original published data had been missed in the initial search. 

Any prospective (both interventional and observational), retrospective and cross-sectional studies 

assessing HRQL in PIDD patients were considered. There was no limitation on the geographic 

location, age of participants, publication date, publication status restrictions, but final data 

extraction was limited to manuscripts published in English. Primary outcome measures included 

HRQL evaluation in PIDD patients measured using validated and/or newly developed 

instruments. No timing restrictions were applied. 

 

Eligibility and selection criteria 

Original studies were included if they: (1) assessed HRQL of patients with PIDD; (2) collected 

self-reported and/or proxy-reported data; (2) used validated generic or condition-specific HRQL 

instruments; and (3) were published in English. The search strategy is provided in the 

supplementary materials. 

 

All included papers were transferred into EndNote reference manager. To reduce potential 

selection bias two independent investigators (ET and DP) independently screened the titles and 

abstracts of the identified studies and reviewed all the studies for suitability for full text 

assessment. Any disagreements were resolved through discussion involving additional reviewers 

(IK and DM) until consensus was reached. 

 

Data extraction 

The data from each study were extracted in duplicate, and tabulated, and included author and 

year of publication, descriptive information concerning the study design, country and setting, 

characteristics of the study population, HRQL instrument used, outcome measure, details on 

statistical analysis. The data on interventional trials also included characteristics of the 

intervention used, as well as timing of intervention and follow up.  
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Quality assessment 

Methodological quality of the included studies was independently assessed by ET and DP based 

on the criteria commonly used in other systematic reviews (23-25). The final score was obtained 

by consensus. A checklist with criteria relating to recruitment, study design, outcome, and 

statistical analyses was used. Each criterion was rated on a two- or three-step scale indicating the 

degree of agreement with the respective criterion. Overall scores ranged from 0 to 11 points with 

higher scores indicating a better study quality. In case of disagreement between the two 

reviewers, consensus was achieved. In addition, three quality groups were formed: good (score 

9–11), moderate (score 6–8) and poor (score 0–5) quality.  

 

Quantitative analysis methodology 

Quantitative analysis was performed to obtain the estimate for the mean difference in the HRQL 

scores between the following groups: (a) self-reported HRQL in PIDD children vs. self-reported 

HRQL in healthy controls; (b) self-reported HRQL in PIDD children vs. parental proxy-reported 

children HRQL; (c) self-reported HRQL in adults with PIDD vs. self-reported HRQL in healthy 

controls. Subgroup analysis for different HRQL domains was undertaken when possible.  

 

The decision to undertake a meta-analysis was made after ensuring that there was a sufficient 

number of studies in each subgroup analysis. All analyses were done using the package meta of 

the R Statistical Software (version 3.5.1) (26). Due to obvious differences between the studies in 

several parameters, such as year of study and geographical location, the pooled estimates of the 

mean differences and the 95% CIs were calculated using the random-effects model with Der 

Simonian-Laird estimate for the between-study variance (τ2). 

 

To determine the degree of variation between the studies, heterogeneity tests with Higgins’ I2 

statistic were used that measure the proportion of the observed variance due to heterogeneity 

rather than chance (27). These were reported together with corresponding p-values and between-

study variance. 
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Results 

Synthesis 

The initial searches found 1699 publications; after removing duplicates (n = 259), 1440 records 

were identified, and titles and abstracts were screened. Of these, 43 met the inclusion criteria and 

were eligible for full-text assessment. Six studies were further excluded, (Figure 1) with thirty-

seven papers included in the qualitative synthesis. Overall, twenty-three observational (4, 6-10, 

28-44) and fourteen interventional (5, 21, 45-56) studies were included in the systematic review.  

 
 

Most studies did not report standard deviation or confidence interval values, thus making data 

ineligible for meta-analysis. However, some studies used Short-form 36 (SF-36) in adult 
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population (6, 30, 32) and Pediatric Quality of Life Inventory (PedsQL) in children (5, 9, 38, 41, 

44) and reported enough data so that it could be pooled using a random-effects meta-analysis. 

 

Populations. The studied populations, instruments used for HRQL assessment, and reported 

outcomes of the observational studies are summarised in Table 1. Eleven of the twenty-three 

observational studies assessed HRQL in adults (4, 6, 8, 28-36), 6 in children (7, 9, 37-39, 44) and 

5 in both adults and children (10, 40-43). Sample size varied from 16 (31) to 309 (6) patients.  

 

PIDD type. Focus of the PIDD type in HRQL assessment studies differed largely with common 

variable immune deficiency being the most popular selection for inclusion (4, 6-10, 28, 29, 31, 

32, 35-37, 39-43) followed by X-linked agammaglobulinemia (7, 9, 10, 29, 32-35, 37-39, 41-43),  

various types of selective immunoglobulin deficiencies (7, 9, 29, 30, 35, 40-43),  hyper 

immunoglobulin M syndrome (7, 32, 35, 39-43), agammaglobulinemia (10, 29) and  

hypogammaglobulinemia (29, 39, 40, 42).  

 

Other, less commonly selected PIDD included chronic granulomatous disease (7, 9, 44), severe 

combined immunodeficiency (29, 43), humoral immunodeficiencies (40), combined immunity 

deficiency (40), unspecified immunodeficiencies (40), CD40 ligand deficiency (10, 37), antibody 

deficiency (10, 43),  congenital neutropenia (7, 43), Wiskott-Aldrich syndrome (43), X-linked 

lymphoproliferative syndrome (43), hyper IgE syndrome (43), ataxia-telangiectasia (7, 9),  

Nijmegen syndrome (7, 9), DiGeorge syndrome (9, 39), transient hypogammaglobulinemia of 

infancy (37),  chronic inflammatory demyelinating polyneuropathy (39), dermatomyositis (39). 

Some studies mentioned other PIDD but did not specify the type (6, 29, 42, 43). 
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Author, Year Country Sample 
size* 

Age 
(years) 

Response 
rate 

Control group PIDD type (-s) Instruments 
Used 

Impact on quality of life according to 
authors 

Study 
Quality 

Adults 

Barlogis et. al, 
2017 (6) 

France 309 Mean 
(SD):  
27.6 
(0.49) 

56.9% HI CVID, other 
PIDD 

SF-36 Patients with PIDD reported lower scores 
for all HRQL domains compared with 
controls.  

According to the PIDD diagnosis no 
difference was observed in the physical or 
mental composite scores. Antibody 
disorders has higher difficulties in mental 
subscale. 
 
HRQL was strongly associated with the 
burden of health conditions.  

Patients who received HSCT had 
significantly higher HRQL compared to 
non-HSCT group in physical domain. 

Moderate 

Bienvenu et. al, 
2016 (29) 

France 116 Range:  
15-84 

NR NA Aγ, XLA, Hγ, 
CVID, SCID, 
SIgGD with 
recurrent 
infections, 
other PIDD 

SF-36, LQI No difference in HRQL between hospital-
based IVIG, home-based IVIG or SCIG.  

HRQL did not change in patients 
switching from IVIG to SCIG or treatment 
modalities. 

Patients with concomitant disease 
reported lower HRQL (physical 
functioning, role physical, bodily pain, 
and social functioning domains). No 
impact on the mental component 
reported. 

Moderate 
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Quinti et. al, 2016 
(28) 

Italy 118 NR 92.9% NA CVID SF-36, EQ-5D, 
SGRQ, GHQ-
12, PhGA, 
CVID_QoL 
questionnaire 

Older patients (>50 years) reported worse 
CVID_QoL Global and emotional 
functioning scores.  

No difference between males and females; 
patients with higher or lower education 
level.  

Lower BMI (18.5) was associated with a 
higher CVID_QoL Global score and 
emotional functioning when compared 
with those having normal and/or high 
BMI.  

Infections had a significant impact on 
CVID_Qol Global score and on Emotional 
and Relational functioning 

No correlation found between the 
CVID_QoL score and IgG, IgA, and IgM 
serum levels. 

Moderate 

Jorgensen et. al, 
2014 (30) 

Iceland 32 Mean 
(SD):  
48 (13) 

100% HI SIgAD SF-36, 
Gardulfs 
Infection-
related HQRL 
questionnaire
, Study-
specific 
questionnaire 
with 122 
items. 

No statistically significant difference in 
HRQL between patients and controls at 
baseline.  

Compared with baseline, SIgAD patients 
reported more bodily pain at 6 months, 
poorer general health and summarised 
physical HRQL at 6 and 12 months and 
decreased vitality at 12 months. The 
summarised mental scale remained stable 
over time.  

Good 

Tabolli et. al, 2014 
(8) 

Italy 96 Mean 
(SD):  
48 (17) 

85.70% DM, HF, C, 
COPD, MenD 

CVID SF-36, GHQ-
12 

HRQL in CVID patients was low, with 
mental health scales less affected than 
physical scales.  

One-third of the patients were at risk of 

Moderate 
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anxiety/depression (GHQ positive status). 

A decline in the HRQL scores (SF-36) over 
time was reported (physical functioning, 
body pain, general health, social 
functioning, role-emotional).  

General health scale was lower in CVID 
patients, when compared with controls. 

Low PF and SF subscale scores were 
predictive of mortality. 

Jones et. al, 2012 
(31) 

USA 16 Mean 
(SD):  
47.2 
(14.46) 

76.1 GP CVID SF-36, EQ-5D, 
LQI 

SF-36 domains were close to the US 
healthy people apart from general 
health domain scores.  
 
The EQ-5D Index Score did not differ 
from the US healthy individuals 

Moderate 

Quinti et. al, 2012 
(4) 

Italy 96 Mean 
(SD):  
48.2 (17) 

85.70% HI CVID SF-36, GHQ-
12 

CVID patients HRQL did not differ from 
normal subjects in all age groups in 
mental domain (Vitality, Social 
Functioning, Role-Emotional, Mental 
Health). 

Physical mean values (Physical 
Functioning, Role-Physical, Bodily Pain, 
General Health) were lower compared 
with controls.  

Patients with concomitant disease 
(chronic lung disease and chronic 
diarrhea reported lower HRQL.  

No difference in patients on IVIG and 
patients on SCIG as an in-home therapy 
HRQL.  

Moderate 
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Aghamohammadi 
et. al, 2011 (32) 

Iran 36 Range:  
15-45 

NR HI CVID, HIgM, 
XLA 

SF-36 PIDD patients reported lower scores in 
physical and mental components.  
 
Physical and mental components of 
HRQL negatively correlated with the 
number of infections episodes, 
hospitalisations and involved organs.  
 
Patients with delay in diagnosis showed 
lower HRQL, while those diagnosed and 
managed appropriately reported less 
complications and better HRQL. 

Poor 

Winkelstein et. al, 
2008 (33) 

USA 25 NR 30.1% GP XLA SF-12v2 No significant differences were found in 
HRQL of PIDD patients compared to US 
general population. 

Poor 

Howard et. al, 
2006 (34) 

USA 41 Mean 
(range):  
33  
(21-63) 

79% GP, DM XLA SF-12  

(SF-12v2,  
4-week recall)  

HRQL did not differ from the general US 
male population.  
 
XLA patients had a better HRQL than 
patients with Diabetes mellitus 

Poor 

Sigstad et. al, 
2005 (35) 

Norway 55 Mean 
(range): 
41.6  
(20-76) 

60.40% HI, Ps, C CVID, XLA, 
SIgAD, HIgM 

SF-36, Ferrans 
and Powers 
Quality of 
Life Index 

Lower HRQL scores were associated with 
unemployment, infections in more than 4 
organs, >2 additional diseases, >2 specific 
occurrences of stress in the past 2–3 
months.  

Men reported higher HRQL than women 
in Bodily Pain, Social Functioning and 
Vitality.  

Patients with selective IgA deficiency had 
significantly higher QLI scores than those 
with other antibody deficiencies and 
significantly lower total, Health and 
Functioning and Socio-economic QLI 
scores compared to newly-diagnosed 

Moderate 
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cancer patients. 

PIDD patients reported lower SF-36 
HRQL in GH, RL, SF and VT compared to 
healthy volunteers and scored higher in 
BP and lower in GH compared to 
psoriasis patients. 

Tcheurekdjian et. 
al, 2004 (36) 

USA 58 Mean 
(SD):  
49.9 
(15.7) 

100% DM and HF CVID SF-36 Patients with CVID reported lower HRQL 
scores in all dimensions compared with 
DM and in 4 of 8 dimensions (bodily pain, 
general health, social activity level and 
mental health) compared with patients 
with HF.  

Older age and female sex were negatively 
associated with HRQL (physical 
functioning, role restrictions due to 
physical limitations, social activity).  

Moderate 

Children and adults 

Ataeinia et. al, 
2017 (41) 

Iran 69 Adults: 
Range  
18-52 
Children: 
Mean 
(range): 
10.81  
(3-17) 

NR GP  CVID, XLA, 
HIgM, SIgAD 

Adults:       
SF-36 
Children: 
PedsQL 4.0 

PIDD patients reported lower HRQL in 
mental and physical components.  

Adults with PIDD had lower HRQL 
particularly in General Health.  

HRQL in children was lower than in 
control (particularly in physical, 
emotional and school functioning in self-
report and in school functioning in proxy-
reports). 

Patients with longer follow-up periods 
reported higher HRQL in mental 
component but physical component was 
still low.  

Poor 
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No significant correlation reported 
between sex, age, disease types and 
HRQL. 

Kearns et. al, 2017 
(40) 

USA 134 NR 95.8% NA Humoral ID, 
Hγ, SIgD, 
congenital Hγ, 
HIgM, CVID, 
other humoral 
ID, CID, 
unspecified ID 

SF-36, LQI 16% of patients reported good health 
(GH); 44% reported fair health (FH); and 
40% reported poor health (PH) at baseline 
(SF-36). 

6-month follow-up: 92% of the patients in 
PH at baseline improved (47%) or did not 
decline (45%). Patients in GH at baseline, 
52% improved or did not change. Out of 
patients reporting health decline, 75% 
reported FH.  

12-month follow-up: out of those 
reporting GH at baseline - 31% GH; 38% 
FH; 31% PH. Out of this reporting FH at 
baseline - 28% GH; 53% FH; 19% PH. Out 
of those reporting PH at baseline - 9% 
GH; 33% FH; 58% PH. 

Moderate 

Espanol et. al, 
2014 (42) 

21 
Countries 
via IPOPI 

300 Median: 
36 

100% GP CVID, Hγ, 
XLA, SIgGD, 
HIgM, Other 
PIDD 

EQ-5D 
Adults:  
SF-12v2  
Children:  
SF-10v2 for 
caregivers of 
children <19 
years old 

Average HRQL scores in PIDD patients 
were lower compared with general 
population norms in physical and mental 
components.  

No difference in HRQL between those 
receiving IVIG and SCIG. 

Good 

Reid et. al, 2014 
(10) 

Canada 91 Mean 
(SD):  
23 (15) 

54% NA XLA, Aγ, 
CD40 ligand 
deficency, 
CVID, ABd 

None Patients preferred switching to home 
IVIG rather than to SCIG. Concerns 
regarding home healthcare costs were 
more prominent with IVIG. 

Poor 

Kirch et. al, 2012 Germany 117 Adults: 100% GP CVID, SCID, Adults:  HRQL in PIDD patients was lower than in Moderate 
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(43) Mean 
(SD):  
10.4 
(10.5)  
Children: 
Mean 
(SD):  
7.9 (4.3) 

Congenital 
neutropenia, 
XLA, WAS, 
SIgD, ABd, 
CSR/HIgM, 
XLP, HIgE, 
other PIDD. 

SF-36, LQI, 
WHO-5;  
Children:  
EQ-5D-Y, 
CHQ-PF-50, 
Kidscreen-27, 
Disabkids-37  

controls in social functional capability, 
physical functional capability and 
physical role function subscales. 

Children 

Kuburovic et. al, 
2014 (9) 

Serbia 25 Mean 
(SD):  
11.3 (4.2) 

NR JIA and HI XLA, SIgAD, 
CVID, CGD, 
AT, SIgGD, 
Nijmegen, 
DGS 

PedsQL Patients with PIDD reported lower 
PedsQL Inventory total scores compared 
to JIA and healthy children (child-rated 
and parent-rated).  

Lower emotional functioning in PIDD 
found compared to children with JIA, and 
social functioning compared to both 
children with JIA and healthy children.  

Lower school functioning was seen in 
PIDD patients (parent-rated).  

Lower PedsQL total score in patients with 
high anxiety rate (child-rated and parent-
rated. 

Moderate 

Titman et. al, 2014 
(37) 

UK 43 Range:  
5-16 

80.0% DM and HI CVID, XLA, 
CD40 ligand 
deficiency, THI 

PedsQL, SDQ Increased psychological difficulties, 
(particularly emotional and peer-
relationship) in PIDD patients vs. healthy 
children.  

Lower HRQL in PIDD patients compared 
with healthy children (all subscales) both 
child-reported and parent-reported. 

Lower HRQL in PIDD patients than in 
DM on all subscales except for emotional 

Moderate 
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both child-reported and parent-reported.  

THI reported lowest HRQL of PIDD 
studied. 

Cole et. al, 2013 
(44) 

UK 47 Non-
HSCT 
Median 
(range): 9 
(3-15)  
 
Post-
HSCT: 
Median 
(range): 
10 (4-14) 

67 HI CGD PedsQL, SDQ CGD had lower HRQL (total score, 
psychosocial score and all individual 
domains except the emotional score) 
compared with healthy children. 
 
Decreased parent and self-reported 
HRQL in non-transplanted vs. 
transplanted children. 
 
Increased parental-reported emotional 
difficulties in non-transplanted compared 
with healthy children.  
 
PedsQL and SDQ scores in transplanted 
children did not differ from healthy 
individuals. 

Moderate 

Soresina et. al, 
2009 (38) 

Italy 25 Range: 
4.1-17.7 

NR HI, RD XLA PedsQL Child-reported – XLA had lower total 
HRQL compared to healthy controls but 
no significant difference with rheumatic 
diseases patients. XLA had better physical 
HRQL than patients with rheumatic 
diseases but no difference in mental 
domain.  

Parent-reported - XLA had lower total 
HRQL compared to healthy controls but 
higher than with rheumatic diseases 
patients.  

No difference in physical domain 
between XLA and healthy controls but 
lower HRQL in psychosocial health 

Moderate 
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domain.  

Positive correlation between proxy- and 
child-report total scores. 

Mozaffari et. al, 
2006 (7) 

Iran 50 Mean 
(SD): 
12.62 
(3.65) 

100% HI CVID, XLA, 
CGD, HIgM, 
AT, Congenital 
neutropenia, 
SIgGD, 
Nijmegen  

PedsQL Patients with PIDD (all age groups) 
reported lower total HRQL score, 
physical and psychosocial scores 
compared with healthy subjects.  

No correlation reported between patient 
sex and HRQL. 

Moderate 

Zebracki et. al, 
2004 (39) 

USA 36 Range:  
4-18 

83% JIA and HI CVID, XLA, 
Hγ, CIDP, 
DGS, HIgM, 
DerM 

CHQ-PF50 Compared with children with JIA, 
children with PI disease were similar in 
many aspects of their HRQL.  

Parent-reported – reduced perceptions of 
child’s health, parental time, family 
activities, but less bodily pain and 
discomfort than parents of children with 
JIA.  
 
Children with PI disease scored lower on 
most QoL domains compared with 
healthy children. 
 
Parent-reported - lower HRQL in physical 
functioning, limitations in school-related 
and social activities, general health, 
greater limitations in parental time, 
greater parental emotional distress, 
greater limitations in family activities 
compared with healthy children. 

Poor 

Table 1. Data on studied populations, instruments used and effects on the HRQL in the Observational studies. 

ABd, Antibody deficiency; Aγ, Agammaglobulinemia; AT, Ataxia-telangiectasia; C, Cancer; CID, Combined immunity deficiency; CIDP, Chronic inflammatory 
demyelinating polyneuropathy; CGD, Chronic granulomatous disease; COPD, Chronic Obstructive pulmonary disease; CVID, Common variable immune 
deficiency; DM, Diabetes Mellitus; DerM, Dermatomyositis; DGS, DiGeorge syndrome; GP, National general population data; HSCT, Haematopoietic stem cell 
transplant; HI, Healthy Individuals; HF, Heart Failure; HIgE, Hyper immunoglobulin E syndrome; HIgM, Hyper immunoglobulin M syndrome; Hγ, 
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Hypogammaglobulinemia; ID, Immunity deficiency; IPOPI, International Patient Organisation for Primary Immunodeficiencies; JIA, Juvenile idiopathic arthritis; 
MenD, Mental Disorders; PIDD, Primary Immunodeficiency Diseases; Ps, Psoriasis; RD, Rheumatic Diseases; SCID, Severe combined immunodeficiency; SIgD, 
Selective immunoglobulin deficiency; SIgAD, Selective IgA deficiency; SIgGD, Selective IgG deficiency; THI, Transient hypogammaglobulinemia of infancy; WAS, 
Wiskott-Aldrich syndrome; XLA, X-linked agammaglobulinemia; XLP, X-linked lymphoproliferative syndrome. 
* - Included in the final analysis. 
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Key characteristics of interventional studies 

Populations. Data on interventional studies included in to this systematic review are summarised 

in Table 2. Seven (5, 45-50) of the fourteen interventional studies investigated HRQL in both 

children and adults, with 4 studying adults only (21, 51-53) and 4 focusing on children (54-56). 

Most interventional trials focused on the effects of transition to subcutaneous immunoglobulin 

(SCIG) or medication change, two assessed intravenous immunoglobulin (IVIG) use (51, 52), 

one immunoglobulin (Ig) G treatment (5), inspiratory muscle training (IMT) (54) and 

haematopoietic stem cell transplant (HSCT)  respectively. Intervention duration varied from 3 

(51) to 18 months (21). Control groups were reported in a third of interventional studies (5, 21, 

50, 53, 54) only. 

PIDD type. Similarly, to observational studies, HRQL was assessed in a large variety of PIDD 

types in interventional studies. HRQL was most often assessed in common variable immune 

deficiency patients (5, 21, 45-47, 49, 50, 55, 56), X-linked agammaglobulinemia (5, 21, 45, 46, 

55, 56), hypogammaglobulinemia (47, 49, 50, 55, 56) and agammaglobulinemia (5, 46, 47, 49, 

50).  Selective immunoglobulin deficiencies (46, 50, 52, 55, 56) and hyper immunoglobulin M 

syndrome (46, 47, 55, 56) were also among often studied PIDD.  

A few studies approached patients with antibody deficiency (5, 52), DiGeorge syndrome (55, 

56), ataxia-telangiectasia (54), severe combined immunodeficiency (46) or other PIDD (45, 47). 

Three studies did not provide any specific information on PIDD type at all (48, 51, 53). 
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Author, 
Year 

Country Sample 
size* 

Age 
(years)  

Respons
e Rate 
(%) 

Control 
group 

PIDD 
type (-s) 

Instrument
s Used 

Treatment 
before 
enrollment 

Intervention Impact on quality of 
life according to 
authors 

 Study 
Quality 

 Adults 

Spadaro 
et. al, 
2017 (51) 

Italy 30 Mean 

(SD): 

43.9 

(14.6) 

97.7 NA ABd  SF36 IVIG 

 (≥ 6 

months) 

IVIG, 

high infusion 

rates  

No changes in HRQL.  Moderate 

Abdou 
et. al, 
2009 (52) 

USA 10 Mean 

(range):  

49  

(19-72) 

NR NA SIgGD 

and/or 

ABd 

WHO QoL 

based 

instrument 

for patients 

with 

immune 

deficiency 

UT IVIG, 

monthly 

Improved HRQL after 

12 months of 

treatment. 

Poor 

Nicolay 
et. al, 
2006 (53) 

Sweden 34  P.Hom

e Mean 

(SD):  

35.5 

(13.2) 

 

P.Hosp 

Mean 

(SD):  

36.1 

(13.6) 

73.8 GP NR SF-36, LQI IVIG, 

home- or 

hospital 

based (≥ 4 

months)  

SCIG, 

weekly 

home-based 

The mean baseline LQI 

scores for the adults in 

P.Hosp. were lower 

than in P.Home. LQI 

improved on SCIG in 

P.Hosp with no 

changes in P.Home. 

 

P.Home General health 

improvedafter 12 

months of SCIG.  

 

P.Hosp. improved in 

four SF-36 scales “role-

physical,” “general 

health,” “vitality,” and 

“health transition” 

after 12 months of 

SCIG. “Role-physical,” 

“vitality,” “social 

functioning” were 

Moderate 
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lower than in general 

US population at 

baseline but exceeded 

reference group after 

12 months. “General 

health” did not reach 

the reference group 

levels.   

Gardulf 
et. al, 
1993 (21) 

Sweden 25  

(15 PT 

and 10 

UT) 

PT 

Mean 

(SD):  

43 (16)  

 

UT: 

Mean 

(SD): 

38 (14) 

89.2 HI, KT, 

RD, 

HD, D, 

BP 

CVID, 

XLA 

GHRI IMT or UT  SCIG, 

weekly 

home-based 

UT had poorer 

functional status, 

compared with a 

reference group.   

 

UT reported increased 

fear of getting 

infections.  

 

Weekly, self-

administered SCIG 

improved general 

health in PT and UT 

Moderate 

 Children 
Felix et. 
al, 2014 
(54) 

Brazil 11 Mean 

(SD): 

14.64 

(4.22) 

NR HI AT SF-36 Standard of 

care 

inspiratory 

muscle 

training 

HRQL improved in the 

general health and 

vitality domains. 

Poor 
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Fasth et. 
al, 2008 
(55) and 
Fasth et. 
al, 2007 
(56)  

Sweden 12 Median 

(range): 

10.9  

(1.7-

17.1) 

NR NA Hγ, 

SIgGD, 

SIgAD, 

CVID, 

DGS, 

XLA, 

HIgM 

CHQ IVIG, 

hospital-

based 

SCIG, twice 

a week-every 

2 week 

CHQ improved (child-

rated global health and 

social limitations, child 

general health and 

emotional impact and 

parent-rated mental 

health) from baseline. 

 

Proxy-

report: improvements 

after 6 months for 

mental health, change 

in health and family 

activities.  

 

Child-report: 

significant 

improvements for 

role/social limitations-

emotional at 3 & 6 

months and global 

health at 6 months.  

 

No significant 

improvements in other 

concepts. 

Subcutaneous IgG 

treatment significantly 

reduced absence days, 

days spent on 

hospital/physician 

visits, and healthcare-

related expenses. 

 

 

 

  

Poor 

 Children and Adults 
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Routes 
et. al, 
2016 (5) 

USA, 

Brazil 

and UK 

25 at 

baseline 

20 at 12 

months 

Adults: 

Mean 

(SD) 

47.7 

(12.9)  

 

Childre

n: 

Mean 

(SD): 

5.1 (4.8) 

NR GP, RD, 

BP, C, 

HF, 

COPD 

CVID, 

XLA or 

Aγ, or 

ABd. 

SF-36, 

PedsQL 

UT IgG  Adults: lower baseline 

physical component 

scores compared to GP, 

adults with chronic 

back pain or cancer; 

lower mental 

component summary 

scores compared to GP.  

 

Children: lower 

baseline PedsQL total, 

physical summary, 

psychosocial summary 

scores compared to GP.  

 

Post-IgG treatment 

adults: improved role-

physical, general 

health, and social 

functioning  

Post-IgG treatment 

caregivers: improved 

vitality. 

Post-IgG treatment 

children: no 

improvement. 

Moderate 

Niebur 
et. al, 
2015 (46) 

USA 32 Mean 

(range): 

14,5  

(2-75) 

94.1 NA XLA, 

Aγ, X-

linked 

SCID, 

CVID, 

SIgGD 

and 

HIgM 

Likert scale 16% SCIG 16% SCIG or 

20% SCIG  

20% SCIG was rated 

more favorably than 

16% SCIG in the 

domain of side effects. 
No significant 

difference in 

satisfaction scores for 

effectiveness, 

convenience or global 

satisfaction were 

recorded. 

Poor 

Vultaggi Italy 39 Mean NR NA CVID, CHQ-PF50, IVIG SCIG A significant decrease Poor 
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o et. al, 
2015 (45) 

(SD) 

31.7 

(15.7) 

XLA, 

other 

PIDD 

SF-36, LQI in both days of 

hospitalisation and 

days off school/work 

was recorded at 24 

months.   

 

No HRQL 

improvement during 

the SCIG treatment at 

6, 12 and 24 months in 

both adults and 

children.  

 

The total mean score of 

LQI improved at 6 

months. 

Berger 
et. al, 
2010 (47) 

USA 45 Mean 

(SD): 

37.8 

(19.40) 

98 NA CVID, 

Congeni

tal Aγ 

or Hγ, 

HIgM, 

other 

PIDD 

SF-36, 

CHQ-PF50 

IVIG SCIG Switching to SCIG for 

12 months improved 

perceptions of general 

health in both adults 

and children with 

PIDD.  

 

Adults improved in the 

mental health and 

vitality assessments.  

 

Parents of children 

reported improved 

perceptions of personal 

and family activities. 

Poor 
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Gardulf 
et. al, 
2008 (48) 

Sweden 87 Childre

n: 

Mean 

(range): 

8.1 (3-

13);  

 

Adults: 

Mean 

(range): 

34.7  

(13-74) 

84.8 NA NR SF-36, 

CHQ-PF50, 

LQI. 

IVIG, 

home- or 

hospital 

based (≥ 4 

months) 

SCIG Previous IVIG therapy 

in the hospital/doctor's 

office adults: 

improvement in health 

transition, role-

physical, general 

health, vitality (All SF-

36) and LQI scales I, II 

and III. 

 

Previous IVIG at home 

adults: improvement in 

general health (SF-36). 

No changes in the LQI. 

 

Children: 

improvements in 

family activities, global 

general health, general 

health perceptions, 

parental impact-

emotional, parental 

impact-time, 

role/social-emotional 

behavioral (All CHQ-

PF50) and LQI scales I 

and III. 

Poor 

Nicolay 
et. al, 
2005 (49) 

German

y 

51 Mean 

(SD):  

27.4 

(20.1) 

NR NA CVID, 

Aγ or 

Hγ 

CHQ-PF50, 

SF-36, LQI 

IVIG, 

home- or 

hospital-

based (≥ 6 

month) 

SCIG,  

weekly 

Score values 

significantly increased 

for scales I, III, IV in 

patients switching 

from IVIG to SCIG.  

 

Positive correlations 

between CHQ-PF50 

and the LQI scales  

 

No significant 

Poor 
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correlations between 

SF-36 and the LQI 

scales, except for 

bodily pain and scale 

III. 

Gardulf 
et. al, 
2004 (50) 

Sweden 58 Childre

n: 

Median 

(range): 

7 (3-13);  

 

Adults: 

Median 

(range): 

33.5  

(14-74) 

96.6 Patients 

already 

on SCIG 

therapy 

CVID, 

SIgGD, 

Aγ or 

Hγ 

CHQ-PF50, 

SF-36, LQI 

IVIG SCIG Children: 

improvements in 

role/social–emotional, 

behavioral, general 

health, parental 

impact-emotional, 

parental impact–time, 

family activities, global 

health (All CHQ-PF50)  

 

Adults: improved 

vitality, mental health 

and social functioning.  

 

LQI improved for both, 

adults and children. 

Poor 

Table 2. Data on studied populations, instruments used and effects on the HRQL in the Interventional studies. 

ABd, Antibody deficiency; AT, Ataxia-telangiectasia; Aγ, Agammaglobulinemia; BP, Back pain; C, Cancer; COPD, Chronic Obstructive pulmonary disease; CVID, 

Common variable immune deficiency; D, Dialysis; DGS, DiGeorge syndrome; HD, Haemodialysis; HF, Heart Failure; HI, Healthy Individuals; HIgM, Hyper 

immunoglobulin M syndrome; Hγ, Hypogammaglobulinemia; Ig, Immunoglobulin; GP, National general population data; IMT, Inspiratory muscle training; IVIG, 
Intravenous immunoglobulin; KT, Kidney transplant; PIDD, Primary Immunodeficiency Diseases; P.Home, Previously home based treatment; P.Hosp, Previously 

hospital based treatment; PT, Previously treated; RD, Rheumatic Diseases; SCID, Severe combined immunodeficiency; SCIG, Subcutaneous immunoglobulin; SIgD, 

Selective immunoglobulin deficiency; SIgAD, Selective IgA deficiency; SIgGD, Selective IgG deficiency; UT, Untreated; XLA, X-linked agammaglobulinemia. 

*- Included in the final analysis. 
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Quality of included studies 

The methodological quality of both interventional and observational studies is shown in 

Supplementary table 1. Many of the studies possessed methodologic limitations which resulted 

in the total average score of the included studies of 5.78 out of 11. Only two of the thirty-seven 

studies were evaluated as ‘good’, nineteen were classified as ‘moderate’, and sixteen were of 

‘poor’ quality, respectively. Quality was rated as ‘poor’ more often among interventional studies. 

The main limitations were attributed to: (a) absence of information about non-responders in 

twenty-seven of the thirty-seven studies (4-6, 8, 9, 21, 28, 29, 31-34, 37-39, 41, 44-50, 52, 54-

56); (b) lack of description of confounding and effect modifications in twenty-one studies  (5, 10, 

21, 31-33, 36, 39-41, 43-47, 50-52, 54-56); (c) use of single-informant only in twenty eight 

studies (4, 6-8, 10, 21, 28-36, 39, 40, 43, 45-54); (d) lack of any control group in fourteen studies 

(10, 28, 29, 40, 45-49, 51-53, 55, 56); and (e) prolific use of convenience samples in twenty one 

studies (4, 7-10, 21, 28, 32, 34, 36, 37, 39, 41, 46-48, 50, 52, 54-56). 

Instruments used for quality of life measurements 

Quality of Life was assessed using self- and proxy-reported measurements (Table 3). Apart from 

the disease-specific CVID_QoL questionnaire developed by Quinti et. al for adults with 

Common Variable Immunodeficiency (CVID), no other disease-specific instruments were used. 

The Short-form 36 (SF-36) was the most popular instrument investigating adult HRQL and was 

used in 21 studies (4-6, 8, 28-30, 32, 35, 36, 40, 41, 43, 45, 47-51, 53, 54). The Child Health 

Questionnaire - Parent Form 50 (CHQ-PF50) was the most frequently used instrument (9 

studies) for assessing HRQL in children (39, 43, 45, 47-50, 55, 56). Three studies used HRQL 

not-validated instrument (10, 46, 52). 

 

Three measures were child-only completed (7, 47, 54), 2 parent-only completed (48, 50), 10 

have both parent and child (5, 9, 37-39, 41, 42, 44, 55, 56).  HRQL in all adult studies was 

patient-reported with no proxy-reports found.  
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Quality of Life Assessment 
Instrument 

Items/Domains Number of the studies 
using instrument 

Reference 

Short Form-36 (SF-36) 36/8 21 (4-6, 8, 28-30, 32, 35, 36, 40, 41, 

43, 45, 47-51, 53, 54) 

Child Health Questionnaire - Parent 

Form 50 (CHQ-PF50) 

50/14 9 (39, 43, 45, 47-50, 55, 56) 

Life Quality Index (LQI) 15/3 8 (29, 31, 40, 45, 48-50, 53) 

Pediatric Quality of Life Inventory 

version 4.0 (PedsQL) 

23/4 7 (5, 9, 37, 38, 41, 44) 

EuroQol (EQ-5D) 5/5 3 (28, 31, 43) 

Short Form-12 (SF-12) 12/8 3 (33, 34, 42) 

General Health Questionnaire (GHQ-

12) 

12 items 3 (4, 8, 28) 

Strengths and Difficulties 

Questionnaires (SDQ) 

25/5 2 (37, 44) 

WHO QoL instrument-based 

questionnaire for patients with 

immune deficiency 

NR 1 (52) 

PEDQOL 50/2 1 (7) 

The General Health Rating Index 

(GHRI) 

23/4 1 (21) 

Study-specific questionnaire 122 items 1 (30) 

Infection-related HRQL developed 

by Gardulf 

9 items 1 (30) 

CVID_QoL questionnaire 32/3 1 (28) 

St. George’s Respiratory 

Questionnaire (SGRQ) 

50/3 1 (28) 

Ferrans and Powers Quality of Life 

Index (QLI) 

66/5 1 (35) 

Non-specified questionnaire or not 

clearly reported 

 NR 1 (10, 46) 

Table 3. Instruments for HRQL assessment used in the included studies. 

 

Quality of life impairment in PIDD patients  

Studies included in this systematic review used a diversity of approaches for a reference group 

selection but could be generally grouped into two main categories: (a) comparing HRQL in 

PIDD patients with healthy individuals/national reference data and (b) HRQL in PIDD patients 

compared to individuals with other conditions. 
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Healthy individuals.  Sixteen studies reported lower HRQL (4-9, 32, 35, 37-39, 41-44, 53) in 

PIDD patients when compared with healthy individuals/national reference data. Only two studies 

(33, 34) did not find statistically significant difference in HRQL between PIDD patients and 

healthy people. Both used national reference data as a comparison source. 

 

Meta-analysis of 3 studies in adults (6, 30, 32) using the SF-36 showed that adults with PIDD 

have significantly lower HRQL than healthy individuals (Figure 1) in general health, (mean 

score difference [MD], −24.46; 95%CI, −34.57; −14.34, heterogeneity [I2 = 91%]) and all 

domains: physical functioning (MD, −9.26; 95%CI, −13.96; −4.56, [I2 = 52%]), role−physical 

limitations (MD, −19.71; 95%CI, −23.18; −16.25, [I2 = 94%]), bodily pain (MD, −10.20; 

95%CI, −16.14; −4.26, [I2 = 58%]), vitality (MD, −9.53; 95%CI, −13.98; −5.09, [I2 = 49%]),  

and social functioning (MD, −11.98; 95%CI, −15.26; −8.70, [I2 = 24%]) respectively. 

 

 

 

 

(A) 

(B) 

(C) 
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FIG 1. Forest plots on the mean difference in the HRQL in adults with PIDD vs. healthy individuals, using SF-36: 

(A) general health, (B) physical functioning, (C) role-physical limitations, (D) bodily pain, (E) vitality and (F) social 

functioning. 

 

Meta-analysis of 5 studies in children (5, 9, 38, 41, 44) using PedsQL showed that children with 

PIDD have significantly lower HRQL when compared with healthy individuals (Figure 2)  in 

total score (MD, −10.06; 95%CI, −12.95; −7.17, [I2 = 0%]) and in every domain: psychosocial 

score (MD, −11.15; 95%CI, −16.54; −5.77, [I2 = 31%]), physical functioning (MD, −10.73; 

95%CI, −16.06; −5.41, [I2 = 49%]), emotional functioning (MD, −9.32; 95%CI, −13.05; −5.58, 

[I2 = 0%]), social functioning (MD, −8.96; 95%CI, −14.43; −3.49, [I2 = 50%]) and school 

functioning (MD, −14.23; 95%CI, −18.39; −10.06, [I2 = 0%]) respectively. 

 

 

 

 

 

(D) 

(E) 

(F) 
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(A) 

(B) 

(C) 

(D) 

(E) 
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FIG 2. Forest plots on the mean difference in the HRQL in children with PIDD vs. healthy individuals, using 

PedsQL: (A) total score, (B) psychosocial score, (C) physical functioning, (D) emotional functioning, (E) social 

functioning and (F) school functioning. 

 

Child- vs. parental (proxy-) reporting  

Overall, eleven observational and nine interventional studies collected information on HRQL in 

children. Approaches to children HRQL assessment varied between the studies and included 

child completed questionnaires, parental-reported HRQL and both. Two main approaches for 

proxy- and child-reported data analysis were used: (a) assessment of correlation between the 

two; (b) description of differences between PIDD patients and reference group according to 

children and/or their parents. Some studies did not provide information on HRQL assessment.   

 

Observational studies. Five (9, 37, 38, 41, 44) of eleven observational studies provided some 

comparison between proxy- and child-reported data. Of these, two assessed relationships 

between child- and proxy-reported HRQL, finding moderate (38) to strong (37) correlations. 

Three studies highlighted some discrepancies in HRQL perception between the children and their 

parents. PIDD patients reported lower HRQL in physical and emotional functioning compared to 

healthy individuals, which has not been reported by their parents (41); children with X-linked 

agammaglobulinemia presented with higher quality of emotional functioning compared with 

patients with rheumatic diseases, whereas no difference was found when proxy-reported data 

was analysed (38); chronic granulomatous disease patients did not report a decreased HRQL in 

the emotional component, compared with healthy children, while proxy-reports suggested 

significant difference (44).  

 

The rest of the studies either did not report simultaneous child- and proxy- data collection (7, 10, 

39, 40, 43) or did not provide specific analysis of the data (42). 

(F) 
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Meta-analysis of 4 studies (9, 38, 41, 44) using PedsQL, showed that self-reported HRQL in 

children with PIDD do not significantly differ from proxy-reported HRQL (Figure 3) in total 

score (MD, 4.87; 95%CI, −0.17; 9.92, [I2 = 26%]) and in the following domains: psychosocial 

score (MD, 2.75; 95%CI, −6.29; 11.78, [I2 = 53%]), physical functioning (MD, 5.45; 95%CI, 

−0.67; 11.57, [I2 = 12%]), emotional functioning (MD, 2.15; 95%CI, −4.48; 8.78, [I2 = 39%]) 

and social functioning (MD, 3.59; 95%CI, −1.67; 8.86, [I2 = 0%]) respectively. The only 

significant difference was found in school functioning (MD, 6.19; 95%CI, 0.38; 11.99, [I2 = 

0%]), with parents reporting lower HRQL scores when compared with their children.  

 

 

 

 

 

 

(A) 

(B) 

(C) 

(D) 
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FIG 3. Forest plots on the mean difference in self-reported HRQL in children with PIDD vs. QoL reported by their 

parents, using PedsQL: (A) total score, (B) psychosocial score, (C) physical functioning, (D) emotional functioning, 

(E) social functioning and (F) school functioning. 

 

Interventional studies. There was substantial variation between intervention studies in sample 

size and in approaches to data analysis and presentation. We failed to find comparison of child- 

and proxy- reports in all interventional studies assessing HRQL in children included in our 

systematic review (5, 45-50, 54). The only exception was a study by Fasth et al., however any 

meaningful conclusions cannot be drawn due to a very small sample size (55, 56). 

 

Other conditions. Studies used a wide range of conditions as a reference group, including 

diabetes mellitus (8, 34, 36, 37), heart failure (5, 8, 36), cancer (5, 8), chronic obstructive 

pulmonary disease (5, 8), mental disorders (8), kidney transplant/dialysis (21), back pain (5, 21) 

psoriasis (35), juvenile idiopathic arthritis (9, 39) and other rheumatic diseases (5, 21, 38). 

Overall, patients with PID tend to report lower general HRQL compared to patient with other 

chronic conditions such as diabetes mellitus and juvenile idiopathic arthritis, with emotional 

domains particularly affected, in both children and adults.  

 

Recurrent infections, presence of concomitant disease (chronic lung disease and chronic 

diarrhea) and high anxiety rate can adversely impact HRQL (4, 6, 9, 29, 32, 35).  

 

(E) 

(F) 
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Discussion 

Health related quality of life (HRQL) has become an important outcome in medical care and 

clinical trials. The evaluation of a patient’s experience with a condition and with treatment is also 

important for the comprehensive understanding of the impact of any disease on everyday life. 

This systematic review found evidence that HRQL in children and adults with PIDD is more 

adversely impacted than in healthy individuals and people with other chronic conditions, such as 

diabetes mellitus and juvenile idiopathic arthritis. Parent proxy-report more adversely impacted 

HRQL score related to school functioning, when compared with child-reported data. With 

reference to clinical interventions, home SCIG use is associated with a better HRQL score. We 

found a lack of disease-specific instruments with a single questionnaire available for adults with 

CVID, and no instruments available for children. The availability of only a small number of high 

quality studies and data reporting issues prevented a proper data collation. 

 

Unlike many rare diseases, PIDD patients benefit from available treatment options, with 

replacement Ig given at frequent intervals for life being a standard approach (57). Ig treatment 

may lead to reduced incidence of bacterial infections and possible improved long-term survival 

rates (58). However, despite treatment PIDD patients HRQL is impaired, particularly in patients 

with a late diagnosis, because of recurrent infections (32, 35). Cumulative evidence, presented in 

this systematic review, confirms that HRQL in children and adults with PIDD is significantly 

lower than in healthy population. High heterogeneity between the studies related to different 

populations, PIDD types assessed, instruments used, statistical approaches, lack of information 

given, did not allow us to perform quantitative analysis of all included studies. However, a 

limited number of studies in adults (6, 30, 32) and children (9, 38, 41, 44) produced comparable 

data, which allowed for meta-analyses. In support of the findings from our qualitative analysis, 

the meta-analysis demonstrated impairment of general health HRQL as well as in all tested sub-

domains across all age groups. School functioning is the most impaired domain in children and is 

presumably linked with a higher number of days away from school due to recurrent infections 

and/or more frequent hospitalizations.  

 

The importance of including both self- and proxy-report options in HRQL evaluation was 

underlined in HRQL research in a wide spectrum of other conditions. When properly recorded, 
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self- and proxy-reported data often produce conflicting results (59-61). Agreement between 

parent and child reported HRQL is influenced by child age and cognitive and emotional 

developmental stage, the domains investigated, and parents' own HRQL (60). Most of the studies 

included in our systematic review did not collect data from children and their parents in parallel, 

which did not allow us to make definitive conclusions on the level of agreement in that the meta-

analysis was performed on a very limited number of studies and did not reveal significant 

differences between parent- and child-reported HRQL scores.  

 

Quality of PIDD patients’ life is worse not only when compared with healthy individuals but also 

in comparison with patients with other chronic conditions, namely diabetes mellitus and juvenile 

idiopathic arthritis, the conditions most commonly used in PIDD research as a reference group. 

Emotional domains were most impaired across all age groups.  

 

Although SF-36 is one of the most widely used instruments in adults, with CHQ-PF50 and 

PedsQL being widely used in paediatric practice, their psychometric properties have not been 

rigorously tested in PIDD patients. It has been recommended that HRQL measures developed 

specifically for a particular condition are used, when available.  Both the European Medicines 

Agency (EMA) and the US Food and Drug Administration (FDA) emphasise that outcome 

measures selected for a study should be well targeted to the specific patient population, which 

fundamentally rules out the use of generic PROMs (19, 20). Both bodies now consider the most 

widely used generic PROM, the SF-36, to be unsuitable for making claims about the value of 

treatments. If comparison across diseases is needed for a particular study design, then both 

generic and disease specific measures should be used. Most of the studies in all age groups use 

generic instruments for PIDD patients HRQL assessment as few PIDD-specific instruments 

exist. Recently Quinti and co-authors developed and validated the first PIDD disease-specific 

instrument (28), which targeted to CVID patients. Recently the PADQOL-16, a new specific 

questionnaire, has been developed for patients with Primary Antibody Defect (62). However, to 

the best of our knowledge, no study providing data on HRQL by the tool is available.  

 

A recent systematic review by Abolhassani and co-authors clearly demonstrated a marked 

improvement in patients’ HRQL when the treatment was changed from hospital-based IVIG to 
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home-based SCIG (63). Our findings are in line with previously reported data, and our 

qualitative analysis suggests that literature published since Abolhassani and co-authors 

systematic review has only strengthened the evidence. Recently, a large review by Lingman-

Framme et al. showed that improvement in HRQL was largely attributed to home setting (64). 

SCIG not only improves overall HRQL but has a positive impact on school absence, which is 

particularly important, as this domain is impaired the most in children with PIDD. Nevertheless, 

there are patients not willing to switch to SCIG due to perceived inconvenience, apprehension 

about adverse reactions at home and concerns over frequent needle procedures (47). Moreover, it 

is worth noting, that sometimes patients feel that treatment influences HRQL negatively 

sometimes, leading to feeling restricted.  

 

However, patient reported outcomes are poorly defined to date. Timing of measurement in 

treatment contexts is also important. A standardised protocol that incorporates HRQL and other 

relevant PROMs and agreed definitions of outcomes would allow for the comparison of efficacy 

of treatments between centres, trials or countries (16). To this end, it is vital that patient related 

outcomes such as improved HRQL, are seen as a primary outcome, and are measured at multiple 

intervals during the trial duration and beyond. Since HRQL has only been studied in relatively 

few PIDD treatment trials to date, it is unclear which factors, or subscales are most predictive of 

short and/or long-term treatment outcomes for which type of patient, and which time-points for 

measurement are most informative. 

 

Despite the comprehensive approach used in this review, it was not possible to collate data from 

all the studies due to a significant heterogeneity between the studies in their design, methodology 

and data presentation. Certainty of evidence was downgraded as meta-analysis was performed 

using data from a few studies, which does not allow to draw definitive conclusions. We found a 

very few studies of a good quality, any many had obvious limitations with lack of detailed data 

presentation; not reporting numbers; no statistical adjustment for potential confounding factors; 

lack of data on incidence and recurrence of infections; no exclusion criteria reported; missing 

data on attrition in the interventional studies, being the most frequent source of potential bias. 
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Conclusion 

In this systematic review we found that HRQL in adults and children with PIDD is lower than in 

healthy individuals and patients with diabetes mellitus and juvenile idiopathic arthritis. Overall 

quality of the studies was poor to moderate and methodology urged to be improved in the future 

to improve evidence certainty and allow for interstudy comparability. A wide range of 

instruments is used for PIDD HRQL assessment, although their psychometric properties have not 

been rigorously tested in this group. There is a single study using a disease-specific instrument in 

adults. HRQL is not a stand-alone measurement but is a part of PROMs, and reliable HRQL 

assessment is of an utmost importance for any clinical trial assessing treatment effectiveness. 

Improvement in the quality of HRQL studies will subsequently reduce the risk of incorrect 

findings in clinical trials.  

Available evidence suggests that PIDD patients have a lower HRQL than healthy individuals and 

patients with some other chronic conditions, such as diabetes mellitus and juvenile idiopathic 

arthritis. No disease-specific instruments are available for children and few options are available 

for research with adults. There is an urgent need to develop PIDD-specific instruments and 

further evaluate existing measures. This would allow for a more sensitive measurement of 

treatment efficiency, as well as the impact of PIDD on patient health, psychology, and patient 

limitations in school/work and social activities. Furthermore, recognizing the role of HRQL in 

PIDD outcomes may constitute an important step in selecting and supporting those patients for 

whom therapy is appropriate and who will benefit most from a personalized treatment. It can also 

help us to tailor both clinical and psycho-social interventions to the characteristics and needs of 

patients and to provide targeted supports for patients who would benefit from treatments, but 

only with specific care.  

References 

1. Bousfiha A, Jeddane L, Al-Herz W, Ailal F, Casanova JL, Chatila T, et al. The 2015 IUIS Phenotypic 
Classification for Primary Immunodeficiencies. J Clin Immunol. 2015;35(8):727-38. 
2. Bousfiha AA, Jeddane L, Ailal F, Benhsaien I, Mahlaoui N, Casanova JL, et al. Primary 
immunodeficiency diseases worldwide: more common than generally thought. J Clin Immunol. 
2013;33(1):1-7. 
3. Ruffner MA, Sullivan KE, Henrickson SE. Recurrent and Sustained Viral Infections in Primary 
Immunodeficiencies. Front Immunol. 2017;8:665. 
4. Quinti I, Di Pietro C, Martini H, Pesce AM, Lombardi F, Baumghartner M, et al. Health related 
quality of life in common variable immunodeficiency. Yonsei Med J. 2012;53(3):603-10. 



41 
 

5. Routes J, Costa-Carvalho BT, Grimbacher B, Paris K, Ochs HD, Filipovich A, et al. Health-Related 
Quality of Life and Health Resource Utilization in Patients with Primary Immunodeficiency Disease Prior 
to and Following 12 Months of Immunoglobulin G Treatment. Journal of Clinical Immunology. 
2016;36(5):450-61. 
6. Barlogis V, Mahlaoui N, Auquier P, Pellier I, Fouyssac F, Vercasson C, et al. Physical health 
conditions and quality of life in adults with primary immunodeficiency diagnosed during childhood: A 
French Reference Center for PIDs (CEREDIH) study. Journal of Allergy & Clinical Immunology. 2016;30:30. 
7. Mozaffari H, Pourpak Z, Pourseyed S, Moin M, Farhoodi A, Aghamohammadi A, et al. Health-
related quality of life in primary immune deficient patients. Iran. 2006;5(1):23-7. 
8. Tabolli S, Giannantoni P, Pulvirenti F, La Marra F, Granata G, Milito C, et al. Longitudinal study on 
health-related quality of life in a cohort of 96 patients with common variable immune deficiencies. 
Front. 2014;5:605. 
9. Kuburovic NB, Pasic S, Susic G, Stevanovic D, Kuburovic V, Zdravkovic S, et al. Health-related 
quality of life, anxiety, and depressive symptoms in children with primary immunodeficiencies. Patient 
Prefer Adherence. 2014;8:323-30. 
10. Reid B, Pires L. Home gammaglobulin therapy: A patient survey of intravenous and 
subcutaneous options in Canada. LymphoSign Journal. 2014;1(1):27-37. 
11. Urschel S, Kayikci L, Wintergerst U, Notheis G, Jansson A, Belohradsky BH. Common variable 
immunodeficiency disorders in children: delayed diagnosis despite typical clinical presentation. J Pediatr. 
2009;154(6):888-94. 
12. McKenna SP. Measuring patient-reported outcomes: moving beyond misplaced common sense 
to hard science. BMC Med. 2011;9:86. 
13. Jiang F, Torgerson TR, Ayars AG. Health-related quality of life in patients with primary 
immunodeficiency disease. Allergy Asthma Clin Immunol. 2015;11:27. 
14. Acquadro C, Berzon R, Dubois D, Leidy NK, Marquis P, Revicki D, et al. Incorporating the patient's 
perspective into drug development and communication: an ad hoc task force report of the Patient-
Reported Outcomes (PRO) Harmonization Group meeting at the Food and Drug Administration, 
February 16, 2001. Value Health. 2003;6(5):522-31. 
15. Burke LB, Kennedy DL, Miskala PH, Papadopoulos EJ, Trentacosti AM. The use of patient-
reported outcome measures in the evaluation of medical products for regulatory approval. Clin 
Pharmacol Ther. 2008;84(2):281-3. 
16. DunnGalvin A, Hourihane J. Psychosocial mediators of change and Patient Selection Factors in 
Oral Immunotherapy Trials. Clinical Reviews in Allergy & Immunology. (in press). 
17. Agency for Healthcare Research and Quality. The Six Domains of Health Care Quality. Rockville, 
MD2017 [Available from: http://www.ahrq.gov/professionals/quality-patient-
safety/talkingquality/create/sixdomains.html  
18. Patrick DL, Burke LB, Powers JH, Scott JA, Rock EP, Dawisha S, et al. Patient-reported outcomes 
to support medical product labeling claims: FDA perspective. Value Health. 2007;10 Suppl 2:S125-37. 
19. US Department of Health and Human Services. US Food and Drug Administration. Guidance for 
Industry: Patient-Reported Outcome Measures.Use in Medical Product Development to Support 
Labeling Claims. Washington, DC; 2009. 
20. European Medicines Agency. Committee for Medicinal Products for Human Use (CMHP). 
Reflection Paper on the Regulatory Guidance for the Use of Health-Related Quality of Life (HRQL) 
Measures in the Evaluation of Medicinal Products London, UK; 2005. 
21. Gardulf A, Bjorvell H, Gustafson R, Hammarstrom L, Smith CI. The life situations of patients with 
primary antibody deficiency untreated or treated with subcutaneous gammaglobulin infusions. Clinical 
& Experimental Immunology. 1993;92(2):200-4. 



42 
 

22. Moher D, Liberati A, Tetzlaff J, Altman DG, Group P. Preferred reporting items for systematic 
reviews and meta-analyses: the PRISMA statement. BMJ. 2009;339:b2535. 
23. Glinianaia SV, Embleton ND, Rankin J. A systematic review of studies of quality of life in children 
and adults with selected congenital anomalies. Birth Defects Res A Clin Mol Teratol. 2012;94(7):511-20. 
24. Latal B, Helfricht S, Fischer JE, Bauersfeld U, Landolt MA. Psychological adjustment and quality of 
life in children and adolescents following open-heart surgery for congenital heart disease: a systematic 
review. BMC Pediatr. 2009;9:6. 
25. Jardine J, Glinianaia SV, McConachie H, Embleton ND, Rankin J. Self-reported quality of life of 
young children with conditions from early infancy: a systematic review. Pediatrics. 2014;134(4):e1129-
48. 
26. R Statistical Software (version 3.5.1). General Package for Meta-Analysis  [Available from: 
https://www.rdocumentation.org/packages/meta/versions/4.9-2. 
27. Borenstein M HL, Higgins JPT, Rothstein HR,. Introduction to meta-analysis. West Sussex, UK: 
John Wiley & Sons; 2009. 
28. Quinti I, Pulvirenti F, Giannantoni P, Hajjar J, Canter DL, Milito C, et al. Development and Initial 
Validation of a Questionnaire to Measure Health-Related Quality of Life of Adults with Common Variable 
Immune Deficiency: The CVID_QoL Questionnaire. Journal of Allergy and Clinical Immunology: In 
Practice. 2016;4(6):1169-79.e4. 
29. Bienvenu B, Cozon G, Hoarau C, Pasquet M, Cherin P, Clerson P, et al. Does the route of 
immunoglobin replacement therapy impact quality of life and satisfaction in patients with primary 
immunodeficiency? Insights from the French cohort "Visages". Orphanet J Rare Dis. 2016;11(1):83. 
30. Jorgensen GH, Gardulf A, Sigurdsson MI, Arnlaugsson S, Hammarstrom L, Ludviksson BR. Health-
related quality of life (HRQL) in immunodeficient adults with selective IgA deficiency compared with age- 
and gender-matched controls and identification of risk factors for poor HRQL. Qual Life Res. 
2014;23(2):645-58. 
31. Jones CA, Rojavin M, Baggish JS. Patients with primary immunodeficiency receiving 
subcutaneous immune globulin Hizentra maintain health-related quality of life and treatment 
satisfaction in a multicentre extension study of efficacy, tolerability and safety. Journal of 
Pharmaceutical Health Services Research. 2012;3(1):41-7. 
32. Aghamohammadi A, Montazeri A, Abolhassani H, Saroukhani S, Pourjabbar S, Tavassoli M, et al. 
Health-related quality of life in primary antibody deficiency. Iran. 2011;10(1):47-51. 
33. Winkelstein JA, Conley ME, James C, Howard V, Boyle J. Adults with X-linked 
agammaglobulinemia: impact of disease on daily lives, quality of life, educational and socioeconomic 
status, knowledge of inheritance, and reproductive attitudes. Medicine (Baltimore). 2008;87(5):253-8. 
34. Howard V, Greene JM, Pahwa S, Winkelstein JA, Boyle JM, Kocak M, et al. The health status and 
quality of life of adults with X-linked agammaglobulinemia. Clinical Immunology. 2006;118(2-3):201-8. 
35. Sigstad HM, Stray-Pedersen A, Froland SS. Coping, quality of life, and hope in adults with 
primary antibody deficiencies. Health Qual Life Outcomes. 2005;3:31. 
36. Tcheurekdjian H, Palermo T, Hostoffer R. Quality of life in common variable immunodeficiency 
requiring intravenous immunoglobulin therapy. Ann Allergy Asthma Immunol. 2004;93(2):160-5. 
37. Titman P, Allwood Z, Gilmour C, Malcolmson C, Duran-Persson C, Cale C, et al. Quality of life in 
children with primary antibody deficiency. Journal of Clinical Immunology. 2014;34(7):844-52. 
38. Soresina A, Nacinovich R, Bomba M, Cassani M, Molinaro A, Sciotto A, et al. The quality of life of 
children and adolescents with X-linked agammaglobulinemia. Journal of Clinical Immunology. 
2009;29(4):501-7. 
39. Zebracki K, Palermo TM, Hostoffer R, Duff K, Drotar D. Health-related quality of life of children 
with primary immunodeficiency disease: a comparison study. Ann Allergy Asthma Immunol. 
2004;93(6):557-61. 



43 
 

40. Kearns S, Kristofek L, Bolgar W, Seidu L, Kile S. Clinical Profile, Dosing, and Quality-of-Life 
Outcomes in Primary Immune Deficiency Patients Treated at Home with Immunoglobulin G: Data from 
the IDEaL Patient Registry. J Manag Care Spec Pharm. 2017;23(4):400-6. 
41. Ataeinia B, Montazeri A, Tavakol M, Azizi G, Kiaee F, Tavakolinia N, et al. Measurement of 
Health-Related Quality of Life in Primary Antibody-Deficient Patients. Immunological Investigations. 
2017:1-12. 
42. Espanol T, Prevot J, Drabwell J, Sondhi S, Olding L. Improving current immunoglobulin therapy 
for patients with primary immunodeficiency: quality of life and views on treatment. Patient Prefer 
Adherence. 2014;8:621-9. 
43. Kirch W, Stangel M, Pittrow D, Baumann U, Fasshauer M, Huscher D, et al. Immunoglobulins for 
primary or secondary immunodeficiency or for immunomodulation in neurological autoimmune 
diseases: Insights from the prospective SIGNS registry. Journal of Public Health (Germany). 
2012;20(3):289-96. 
44. Cole T, McKendrick F, Titman P, Cant AJ, Pearce MS, Cale CM, et al. Health related quality of life 
and emotional health in children with chronic granulomatous disease: a comparison of those managed 
conservatively with those that have undergone haematopoietic stem cell transplant. Journal of Clinical 
Immunology. 2013;33(1):8-13. 
45. Vultaggio A, Azzari C, Milito C, Finocchi A, Toppino C, Spadaro G, et al. Subcutaneous 
immunoglobulin replacement therapy in patients with primary immunodeficiency in routine clinical 
practice: the VISPO prospective multicenter study. Clin Drug Invest. 2015;35(3):179-85. 
46. Niebur HB, Duff CM, Shear GF, Nguyen D, Alberdi TK, Dorsey MJ, et al. Efficacy and tolerability of 
16% subcutaneous immunoglobulin compared with 20% subcutaneous immunoglobulin in primary 
antibody deficiency. Clinical & Experimental Immunology. 2015;181(3):441-50. 
47. Berger M, Murphy E, Riley P, Bergman GE, Investigators VT. Improved quality of life, 
immunoglobulin G levels, and infection rates in patients with primary immunodeficiency diseases during 
self-treatment with subcutaneous immunoglobulin G. South Med J. 2010;103(9):856-63. 
48. Gardulf A, Borte M, Ochs HD, Nicolay U, Vivaglobin Clinical Study G. Prognostic factors for 
health-related quality of life in adults and children with primary antibody deficiencies receiving SCIG 
home therapy. Clin Immunol. 2008;126(1):81-8. 
49. Nicolay U, Haag S, Eichmann F, Herget S, Spruck D, Gardulf A. Measuring treatment satisfaction 
in patients with primary immunodeficiency diseases receiving lifelong immunoglobulin replacement 
therapy. Qual Life Res. 2005;14(7):1683-91. 
50. Gardulf A, Nicolay U, Math D, Asensio O, Bernatowska E, Bock A, et al. Children and adults with 
primary antibody deficiencies gain quality of life by subcutaneous IgG self-infusions at home. Journal of 
Allergy & Clinical Immunology. 2004;114(4):936-42. 
51. Spadaro G, Vultaggio A, Alberto Bosi A, Reichert D, Janssen J, Lamacchia D, et al. Rapid infusions 
of human normal immunoglobulin 50g/l are safe and well tolerated in immunodeficiencies and immune 
thrombocytopenia. Int Immunopharmacol. 2017;44:38-42. 
52. Abdou NI, Greenwell CA, Mehta R, Narra M, Hester JD, Halsey JF. Efficacy of intravenous 
gammaglobulin for immunoglobulin G subclass and/or antibody deficiency in adults. Int Arch Allergy 
Immunol. 2009;149(3):267-74. 
53. Nicolay U, Kiessling P, Berger M, Gupta S, Yel L, Roifman CM, et al. Health-related quality of life 
and treatment satisfaction in North American patients with primary immunedeficiency diseases 
receiving subcutaneous IgG self-infusions at home. Journal of Clinical Immunology. 2006;26(1):65-72. 
54. Felix E, Gimenes AC, Costa-Carvalho BT. Effects of inspiratory muscle training on lung volumes, 
respiratory muscle strength, and quality of life in patients with ataxia telangiectasia. Pediatric 
Pulmonology. 2014;49(3):238-44. 



44 
 

55. Fasth A, Nystrom J. Quality of life and health-care resource utilization among children with 
primary immunodeficiency receiving home treatment with subcutaneous human immunoglobulin. 
Journal of Clinical Immunology. 2008;28(4):370-8. 
56. Fasth A, Nystrom J. Safety and efficacy of subcutaneous human immunoglobulin in children with 
primary immunodeficiency. Acta Paediatr. 2007;96(10):1474-8. 
57. Orange JS, Hossny EM, Weiler CR, Ballow M, Berger M, Bonilla FA, et al. Use of intravenous 
immunoglobulin in human disease: a review of evidence by members of the Primary Immunodeficiency 
Committee of the American Academy of Allergy, Asthma and Immunology. J Allergy Clin Immunol. 
2006;117(4 Suppl):S525-53. 
58. Resnick ES, Moshier EL, Godbold JH, Cunningham-Rundles C. Morbidity and mortality in 
common variable immune deficiency over 4 decades. Blood. 2012;119(7):1650-7. 
59. Hays RD, Vickrey BG, Hermann BP, Perrine K, Cramer J, Meador K, et al. Agreement between self 
reports and proxy reports of quality of life in epilepsy patients. Qual Life Res. 1995;4(2):159-68. 
60. Cremeens J, Eiser C, Blades M. Factors influencing agreement between child self-report and 
parent proxy-reports on the Pediatric Quality of Life Inventory 4.0 (PedsQL) generic core scales. Health 
Qual Life Outcomes. 2006;4:58. 
61. Lifland BE, Mangione-Smith R, Palermo TM, Rabbitts JA. Agreement Between Parent Proxy 
Report and Child Self-Report of Pain Intensity and Health-Related Quality of Life After Surgery. Acad 
Pediatr. 2018;18(4):376-83. 
62. Ballow M, Conaway MR, Sriaroon P, Rachid RA, Seeborg FO, Duff CM, et al. Construction and 
validation of a novel disease-specific quality-of-life instrument for patients with primary antibody 
deficiency disease (PADQOL-16). J Allergy Clin Immunol. 2017;139(6):2007-10 e8. 
63. Abolhassani H, Sadaghiani MS, Aghamohammadi A, Ochs HD, Rezaei N. Home-based 
subcutaneous immunoglobulin versus hospital-based intravenous immunoglobulin in treatment of 
primary antibody deficiencies: systematic review and meta analysis. J Clin Immunol. 2012;32(6):1180-92. 
64. Lingman-Framme J, Fasth A. Subcutaneous immunoglobulin for primary and secondary 
immunodeficiencies: an evidence-based review. Drugs. 2013;73(12):1307-19. 

 

  



45 
 

 Recruitment: 
a) Avoidance 
of selection 

bias 

Recruitment: 
b) Avoidance 

of non-
response bias 

Description of 
non-

responders is 
missing (-1) 

Design: 
a) Course of 

measurement 
 

Design: 
b) Informants 

 

Design: 
c) Type of 
controls 

 

Outcome 
assessment 

 

Confounding 
and effect 

modification 
 

Summary 
 

Summary * 
 

Observational studies 
Adults 

Barlogis et. al, 
2016 (6) 

2 0 -1 1 0 1 2 1 6 Moderate 

Bienvenu et. al, 
2016 (29) 

2 0 -1 1 0 0 2 2 6 Moderate 

Quinti et. al, 
2016 (28) 

1 2 -1 1 0 0 2 1 6 Moderate 

Jorgensen et. al, 
2014 (30) 

2 2 0 1 0 1 2 1 9 Good 

Tabolli et. al, 
2014 (8) 

1 2 -1 1 0 1 2 1 7 Moderate 

Jones et. al, 2012 
(31)  

2 1 -1 1 0 1 2 0 6 Moderate 

Quinti et. al, 
2012 (4) 

1 2 -1 1 0 1 2 2 8 Moderate 

Aghamohamma
di et. al, 2011 
(32) 

1 0 -1 1 0 1 2 0 4 Poor 

Winkelstein et. 
al, 2008 (33) 

2 0 -1 1 0 1 2 0 5 Poor 

Howard et. al, 
2006 (34) 

0 0 -1 1 0 1 2 1 5 Poor 

Sigstad et. al, 
2005 (35) 

2 0 0 1 0 1 2 1 7 Moderate 

Tcheurekdjian 
et. al, 2004 (36) 

1 2 0 1 0 1 2 0 7 Moderate 

Children and Adults 
Ataeinia et. al, 
2017 (41) 

1 0 -1 1 1 1 2 0 5 Poor 

Kearns et. al, 
2017 (40) 

2 2 0 1 0 0 2 0 7 Moderate 

Espanol et. al, 2 2 0 1 1 1 2 1 10 Good 
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2014 (42) 
Reid et. al, 2014 
(10) 

1 0 0 1 0 0 0 0 2 Poor 

Kirch et. al, 2012 
(43)  

2 2 0 1 0 1 2 0 8 Moderate 

Children 
Kuburovic et. 
al, 2014 (9) 

1 0 -1 1 1 1 2 2 7 Moderate 

Titman et. al, 
2014 (37) 

1 1 -1 1 1 1 2 1 7 Moderate 

Soresina et. al, 
2009 (38) 

2 0 -1 1 1 1 2 1 7 Moderate 

Mozaffari et. al, 
2006 (7) 

1 2 0 1 0 1 2 1 8 Moderate 

Zebracki et. al, 
2004 (39) 

1 1 -1 1 0 1 2 0 5 Poor 

Interventional studies 
Adults 

Spadaro et. al, 
2017 (51) 

2 2 0 1 0 0 2 0 7 Moderate 

Abdou et. al, 
2009 (52) 

0 0 -1 1 0 0 0 0 1 Poor 

Nicolay et. al, 
2006 (53) 

2 1 0 1 0 0 2 1 7 Moderate 

Gardulf et. al, 
1993 (21) 

1 2 -1 1 0 1 2 0 6 Moderate 

Children 
Felix et. al, 2014 
(54) 

1 0 -1 1 0 1 2 0 4 Poor 

Cole et. al, 2013 
(44) 

2 1 -1 1 1 1 2 0 7 Moderate 

Fasth et. al, 2008 
(55) 

1 0 -1 1 1 0 2 0 4 Poor 

Fasth et. al, 2007 
(56) 

1 0 -1 1 1 0 2 0 4 Poor 

Children and Adults 
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Routes et. al, 
2016 (5) 

2 0 -1 1 1 1 2 0 6 Moderate 

Niebur et. al, 
2015 (46) 

1 2 -1 1 0 0 0 0 3 Poor 

Vultaggio et. al, 
2015 (45) 

2 0 -1 1 0 0 2 0 4 Poor 

Berger et. al, 
2010 (47) 

0 2 -1 1 0 0 2 0 4 Poor 

Gardulf et. al, 
2008 (48) 

0 1 -1 1 0 0 2 2 5 Poor 

Nicolay et. al, 
2005 (49) 

2 0 -1 1 0 0 2 1 5 Poor 

Gardulf et. al, 
2004 (50) 

0 2 -1 1 0 1 2 0 5 Poor 

Suppl. Table 1. Studies quality assessment 

*Based on criteria studies were classified in to three categories: good (score 9–11), moderate (6–8), and poor (0–5). 

 

 


