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ABSTRACT

Aim: This study evaluated the clinical outcomes of patients diagnosed with
immunodeficiency who regularly received intravenous immunoglobulin therapy.
Material and Methods: This study was performed on 0-18-year-olds. 35 patients
diagnosed with primary immunodeficiency were included in our study. Patients’ data
regarding gender, age, primary diagnosis, family history of immunodeficiency,
consanguineous marriage, growth and developmental delay, lymphoid tissue
involvement, systemic findings, infection frequency before and after intravenous
immunoglobulin therapy, and the existence of hospitalization history were analyzed
retrospectively.

Results: Thirteen (%37,1) female and 22 (%67,9) male patients were evaluated in this
study. Twenty-one patients (%60) were diagnosed with common variable
immunodeficiency, 6 were (%17,1) severe combined immunodeficiency, 3 were (%38,6)
ataxia telangiectasia, 3 were (%8,6) hyper immunoglobulin M syndrome and 2 were
(%5,7) Bruton agammaglobulinemia. All the patients (%100) had a history of
hospitalization for recurrent infection. Before the immunoglobulin treatment, it was
observed that one patient (%2,9) had 4-6 times, 15 patients (%42,9) had 7-10 times, and
19 patients (%54,3) had more than ten times history of infection per a year. However, after
the immunoglobulin treatment, it has been observed that the infection frequency of all the
patients (%100) was 1-3 times per year. Pretreatment median IgG values were 224 mg/dL
(25-1339) and posttreatment 510 mg/dL (218-1568), who were entered into this study.
Conclusion: Early identification of PIDs before the emergence of serious infections is
important for prognosis and providing timely genetic counseling to the family. Treatment
with intravenous immunoglobulin therapy reduces recurrent infections, hospitalization,
and morbidity.
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INTRODUCTION

The concept of passive immunization began in the 17th
century when Lower and King conducted transfusion
experiments, which Pepys described as ... mending of bad
blood by borrowing from a better body” (1).

Bruton first identified the presence of patients with
agammaglobulinemia and reported that immunoglobulin
solutions previously developed by Cohn et al. (1) were
beneficial when administered to agammaglobulinemia
patients. However, he also observed that it caused
anaphylaxis when administered intravenously.
Intravenous immunoglobulin (IVIG) treatment received
FDA (Food Drug Administration) approval for the first
time in 1981 in the United States of America, and its use
was recommended primarily in the treatment of immune
deficiencies with hypogammaglobulinemia (2).
Immunodeficiencies are divided into primary and
secondary. Although there are many types of primary
immunodeficiencies due to hereditary or congenital causes,
approximately 70% of all patients have antibody production
defects, so immunoglobulin replacement therapy provides
first-line treatment in these patients. In secondary
immunodeficiencies (chronic lymphoid leukemia, multiple
myeloma, etc.), immunoglobulin replacement therapy is
used at a similar dose and frequency as a preventive measure
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to reduce the risk of severe and recurrent infections due to
decreased antibody production (3).

Adverse reactions to immunoglobulins may be local,
systemic, specific to an organ (e.g., kidney, skin), or
system (e.g., nervous system, hematologic system).
Systemic adverse reactions may be early reactions
occurring during the transfusion or within the first 6 hours
(60% of adverse reactions); delayed reactions occurring
between 6 hours and 1 week after the infusion (40% of
adverse reactions); or late reactions occurring 1 week after
the infusion. Late reactions may occur weeks or months
after the infusion (4).

The clinical use of intravenous immunoglobulin therapy is
increasing daily. This study investigated the efficacy of
IVIG treatment, its side effects, and its effects on the
frequency of infection in patients with immunodeficiency.

MATERIAL AND METHODS

The Local Research Ethics Committee approved the study,
which was designed as a retrospective cross-sectional
study at a single institution. The Istanbul University
Istanbul Faculty of Medicine Ethics Committee approved
the study (No: 2017/1103).
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The study included 35 children aged 0-18 diagnosed with
immune deficiency and receiving regular IVIG treatment
between 2010 and 2015 at the Department of Pediatric
Infectious Diseases and Clinical Immunology, Istanbul
University, Istanbul Faculty of Medicine. The patients
were diagnosed according to the criteria of ESID
(European Society for Immunodeficiency) and PAGID
(Pan-American Group for Immunodeficiency).

Data from the patient files about gender, age, diagnosis,
family history, growth-development retardation, lymphoid

organ involvement, findings related to system
involvement, frequency of infection before and after
intravenous immunoglobulin treatment, history of

hospitalization, initial and post-treatment immunoglobulin
levels, hemoglobin, white blood cell and platelet values in
complete blood counts at the time of admission were
recorded retrospectively.

Side effects such as convulsions, vomiting, respiratory
distress, fever, and headache were noted in patients during
intravenous immunoglobulin infusion.

The SPSS (Statistical Package for Social Science) statistics
program (version 21, Chicago) was used for statistical
analyses. Qualitative measurements were given as numbers
and percentages, and quantitative measurements were
presented as mean + standard deviation (with median,
lower, and upper limits specified when necessary). Fisher’s
Exact test, Mann-Whitney test, and Pearson Chi-Square
test were used to evaluate the data obtained in the study.
P<0.05 in the tests was considered statistically significant.

RESULTS

Thirteen (37,1%) female and 22 (67,9%) male patients
were evaluated in this study. Twenty-one patients (60%)
were diagnosed with common variable immunodeficiency,
6 were (17,1%) severe combined immunodeficiency, 3
were (8,6%) ataxia telangiectasia, 3 were (8,6%) hyper
immunoglobulin M syndrome, and 2 were (5,7%) Bruton
agammaglobulinemia. (Figure 1).

B Common Variable Immundeficiency (21) m Severe Combine Immundeficiency (6)
Ataxia Telangiectasia (3) Hyperimmunglobulin M Syndrome (3)

H Bruton Agammaglobulinemia (2)

Figure 1. Distribution of cases by diagnosis.

There was a family history of immunodeficiency in 14
patients (40%) and consanguineous marriage in 25 patients
(71.4%). Growth retardation was found in 25 (71.4%) of
the cases. Physical examination revealed hepatomegaly in
6 (17.1%), splenomegaly in 5 (14.3%) and
lymphadenopathy in 15 (42.9%) of 35 patients. In terms of

system involvement, 11 (31.4%) had bronchiectasis, 1
(2.9%) had bone-joint involvement, 12 (34.3%) had
gastrointestinal system involvement, 2 (5.9%) had
endocrine system involvement, and in terms of neurologic
involvement, 4 (11.4%) had ataxia and 1 (2.9%) had a
history of meningitis. When evaluated in terms of
symptoms at the time of first admission, 35 (100%)
patients had a history of recurrent infections and
hospitalization for this reason. Recurrent infections
included upper respiratory tract infection in 16 (45.7%)
patients, sinusitis/otitis in 8 (22.8%), pneumonia in 5
(14.3%), sepsis/meningitis in 3 (8.6%), and antibiotic use
for more than two months in 3 (8.6%) patients (Table 1).

Table 1. The clinical outcomes of the patients.

Family history

Family history of patients diagnosed with
immunedeficiency

Consanguineous marriage

40% (n=14)
71.4% (n=25)

Physical examination

Hepatomegaly 17.1% (n=6)
Splenomegaly 14.3% (n=5)
Lymphadenopathy 42.9% (n=15)

Growth retardation 71.4% (n=25)

System involvement

Bronchiectasis 31.4% (n=11)
Bone-joint involvement 2.9% (n=1)
Gastrointestinal system involvement 34.3% (n=12)
Endocrine system involvement 5.9% (n=2)

Neurologic involvement 11.4% (n=4)
Recurrent infections

Upper respiratory infection 45.7% (n=16)

Sinusitis/otitis 22.8% (n=8)
Pneumonia 14.3% (n=5)
Sepsis/meningitis 8.6% (n=3)

When the complete blood count parameters at hospital
admission were evaluated, it was observed that 6 (17.1%)
of 35 patients had leukopenia, 7 (20%) had neutropenia, 7
(20%) had lymphopenia, and 7 (20%) had anemia.

When evaluated in terms of the effectiveness of the
treatment on the frequency of infection, 1 (2.9%) of 35
patients had a history of infection 4-6 times a year, 15
(42.9%) had a history of infection 7-10 times a year, and
19 (54.3%) had a history of infection more than ten times
a year before intravenous immunoglobulin treatment. After
treatment, the frequency of infection was 1-3 times a year
in 35 patients (100%). There was a statistically significant
decrease in the frequency of infection after intravenous
immunoglobulin treatment (p<0.001) (Table 2).

Table 2. Immunoglobulin values pretreatment and
posttreatment (mg/dL).
Median
IgG (Pre-Treatment) 224
IgG (Post-Treatment) 510
p <0,001
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Immunoglobulin G values according to age were low in 31
(88.5%) patients before treatment. The median IgG values
were 224 mg/dL. Immunoglobulin A values according to
age were low in 10 (28.5%) patients. Median IgA values
were 30 mg/dL (0-467). Immunoglobulin M values
according to age were low in 15 (42.8%) and high in 3
(0.08%) patients. The median IgM values were 26 (5-
1013). IgE elevation was present in 9 patients (25.7%). The
median IgE values were 17 (1-6060) (Table 3).

Side effects observed within the first six hours of infusion
were recorded in 4 cases (11.4%). Chills, headache,
vomiting, convulsions, fever, and respiratory distress were
prominent.

Table 3. Immunoglobulin values pretreatment (mg/dL).

Median Minimum Maximum
IgG 224 25 1339
IgA 30 0 467
IgM 26 5 1013
IgE 17 1 6060

DISCUSSION

The incidence of patients diagnosed with primary immune
deficiency varies between 1/10,000 and 1/100,000 in
developed countries. Although the incidence of these
diseases is not fully known in our country, where
consanguineous marriages are common, it is expected that
diseases with autosomal recessive transmission will be
more common (5).

In our study, when 35 cases were followed up in 5 years
(2010-2015) and evaluated with a primary immune
deficiency diagnosis, the male gender distribution was
62.9%, which constituted most of the patients. In the study
conducted by Yorulmaz et al. (6) in Konya, similar to our
data, 61.4% of the patients with primary immune
deficiency were male. In our study, 14 out of 35 cases
(40%) had a family history of patients diagnosed with
immune deficiency, and 25 (71.4%) had consanguineous
marriage. The importance of a history of consanguineous
marriage and genetic factors in the etiology of immune
deficiency was emphasized. In the study conducted by
Yorulmaz et al. (6), similar rates of consanguineous
marriage were shown (37.5%). When the studies
conducted in countries where consanguineous marriages
are common were scanned from the literature, the rate of
consanguineous marriage varied from 17.8% in China to
80% in Egypt (7,8).

There were signs of growth and developmental delay in 25
cases (71.4%). Hausser et al. (9) reported that growth and
developmental delay were secondary to chronic diseases in
seven out of 30 patients (23%). In another study conducted
in our country, Yiksek et al. (10) found that the prevalence
of growth and developmental delay in patients with
primary immune deficiency was 78.8%, similar to our
study. Growth and developmental delay are thought to be
due to chronic diseases and infections.

In our study, 21 (60%) of 35 patients receiving regular
intravenous immunoglobulin treatment had common
variable immune deficiency, 6 (17.1%) had severe
combined immune deficiency, 3 (8.6%) had ataxia
telangiectasia, 3 (8.6%) had hyperimmunoglobulin M

syndrome, and 2 (5.7%) had Bruton agammaglobulinemia.
Patients diagnosed with transient
hypogammaglobulinemia were excluded from the study
because they did not receive regular intravenous
immunoglobulin treatment. According to ESID data, the
prevalence of significant diseases related to genotype in
immune deficiencies is 11% for severe combined immune
deficiency, 31% for common variable immune deficiency,
6.7% for transient hypogammaglobulinemia, 9% for IgA
deficiency, 7% for phagocytic system disorder, and 1% for
complement deficiencies (11). In a study conducted in our
clinic, Siit¢ii et al. (12) showed that 54 (10.7%) of 507
patients with a history of recurrent infection were
diagnosed with primary immune deficiency, 43 (80%) of
these patients had primary antibody deficiency, 8 (14.8%)
had combined immune deficiency, and 3 (5.5%) had
congenital phagocytosis defects.

When evaluated in terms of system involvement, 11
(31.4%) of the cases had bronchiectasis, 1 (2.9%) had bone
and joint involvement, 12 (34.3%) had gastrointestinal
system involvement, 2 (5.9%) had endocrine system
involvement, and 4 (11.4%) had ataxia, and 1 (2.9%) had a
history of meningitis in terms of neurological involvement.
The patient with a history of meningitis was diagnosed
after being examined with suspicion of immune deficiency
due to the disease he had. A history of meningitis should
be evaluated as a clue to immune deficiency diseases.
Severe, recurrent lung infections can cause permanent
dilatation and scarring of the bronchi, a chronic condition
called bronchiectasis (13). Our study included
bronchiectasis as a chronic complication in respiratory
system involvement. In previous studies, bronchiectasis
development was between 26% and 53%, similar to our
cases (14,15).

In various publications, gastrointestinal system
involvement is between 20% and 47% in patients with
primary immune deficiency, most of which were evaluated
as gastroenterological diseases. This was found to be
consistent with our cases. However, since most patients
with gastrointestinal symptoms are not investigated
endoscopically, the true incidence is not known (16).
Central nervous system involvement is reported to be
between 2% and 6% in the literature for meningitis
development, and in our study, meningitis development
was seen at lower rates. In publications, it has been stated
that the most critical risk factor for meningitis development
is delay in diagnosis and treatment (16).

Skeletal system infections were seen in 2.9% of our cases.
Compared with the literature (1-7%), it was consistent with
our cases (16). When evaluated in terms of
hepatosplenomegaly, although there is no definitive data in
the literature on primary immune deficiencies, it is between
6-17% in patients with common variable immune
deficiency, 34-56% in chronic granulomatous disease, and
when the two diseases were evaluated together, it was
found to be 28% (17-19).

In our study, when the blood count parameters of the
patients were evaluated at the time of admission, it was
seen that 6 (17.1%) of 35 patients had leukopenia, 7 (20%)
had neutropenia, 7 (20%) had lymphopenia, and 7 (20%)
had anemia. In the study conducted by Yorulmaz et al. (6),
these rates were determined as 4.7% lymphopenia, 4.7%
neutropenia, and 31.3% anemia. In another study, in which
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patients with suspected immune deficiency under the age
of five were compared with patients with immune
deficiency, lymphopenia was found to be 15%, and
Neutropenia was found to be 10.6% in the immune
deficiency group, while lymphopenia was found to be
4.4%, and neutropenia was found to be 2.6% in the other
group (20). In the largest case series in England,
hematological complications were reported in 39% of
patients with common variable immune deficiency and
18% of patients with Bruton's disease. Lymphopenia was
found in 21% of patients with common variable
immunodeficiency and 11% of patients with Bruton's
disease (16). Lymphopenia may be a clue to combined
immunodeficiency; leukocytosis, leukocyte adhesion
defect (LAD); thrombocytopenia, Wiskott-Aldrich
syndrome and hyperimmunoglobulin M syndrome;
neutropenia, some combined immunodeficiencies, X-
linked agammaglobulinemia and congenital neutropenias;
and eosinophilia, hyperimmunoglobulin E syndrome (12).
Side effects were observed during infusion in 4 cases
(11.4%). Compared with the literature, Struff et al. (21)
evaluated 15,548 infusions administered to 1,705 patients
in 72 centers with the same preparation and found systemic
side effects were seen in 10 patients (0.6%). In a similar
study, Brennan et al. (22) reported systemic reactions in 59
patients (13%) in 13,508 infusions administered to 459
patients in 4 centers. Another study by Nain et al. (23)
reported systemic reactions in 18 patients (6,2%) in 290
infusions administered to 65. They noted that delayed
headache was prevalent in 34% of patients (24). Systemic
side effects have been reported at various rates (0.6%-26%)
in the literature, and a similar rate (11.4%) was found in
our study.

CONCLUSION

In conclusion, diagnosis of primary immune deficiency is
important to have a family history and signs of frequent
recurrent infections. Growth and developmental delays are

REFERENCES

1. Thampakkul S, Ballow M. Replacement intravenous immune
serum globulin therapy in patients with antibody immune
deficiency. Immunol  Allergy Clin North Am.
2001;21(1):165-84. doi:10.1016/S0889-8561(05)70198-3.

2. Gayretli Aydin ZG, Tanir G. Clinical indications of
intravenous immunoglobulin use in pediatric infectious
diseases. Clinic. J Pediatr Inf. 2017;11(4):148-53.
doi:10.5578/ced.201741.

3. Anderson D, Ali K, Blanchette V, Brouwers M, Couban S,
Radmoor P, et al. Guidelines on the use of intravenous immune
globulin for hematologic conditions. Transfus Med Rev.
2007;21(2 Suppl 1):S9-56. doi:10.1016/j.tmrv.2007.01.001.

4. Stiehm ER. Adverse effects of human immunoglobulin
therapy.  Transfus Med  Rev.  2013;27(3):171-8.
doi:10.1016/j.tmrv.2013.05.004.

5. Geha RS, Notarangelo LD, Casanova JL, Chapel H, Conley
ME, Fischer A, et al. Primary immunodeficiency diseases: an
update from the International Union of Immunological
Societies Primary Immunodeficiency Diseases Classification
Committee. J Allergy Clin Immunol. 2007;120(4):776-94.
doi:10.1016/j.jaci.2007.08.053.

6. Yorulmaz A, Artag H, Kara R, Keles S, Reisli I. Primer immiin
yetmezlikli 1054 olgunun retrospektif degerlendirilmesi. Astim
Alerji Immiinoloji. 2008;6(3):127-34.

7. Wul, Zhong W, Yin Y, Zhang H. Primary immunodeficiency

frequently seen in these patients. Patients with a history of
meningitis, in particular, should be screened for immune
deficiency. Early diagnosis and treatment are very
important due to the high mortality and morbidity rates due
to chronic respiratory system, gastrointestinal system, and
neurological system involvement, and the decrease in the
frequency of infection with regular IVIG treatment. There
are no common, definite, and serious side effects that limit
its use, but caution should be taken in terms of possible side
effects.

DECLARATIONS

Acknowledgements: The authors extend their sincere
thanks to the editorial board and the anonymous reviewers
for their helpful comments and suggestions.

Author  Contributions:  Conceptualization, A.S.;
Methodology, A.S. and F.K.; Software, M.S.; Validation,
M.S. and E.M.K.; Formal Analysis, M.S.; Investigation,
F.K., M.S. and EM.K.; Resources, F.K.; Data Curation,
F.K.; Writing—Original Draft, F.K.; Writing—Review &
Editing, A.S., M.S. and E.M.K.; Visualization, F.K.;
Supervision, A.S.; Project administration, A.S. All authors
must have read and approved the final version of the
manuscript.

Conflict of Interest: The authors declare no conflict of
interest.

Supporting Institutions: This research received no
external funding.

Ethical Approval: The Local Research Ethics Committee
approved the study, which was designed as a retrospective
cross-sectional study at a single institution. The Istanbul
University Istanbul Faculty of Medicine Ethics Committee
approved the study (No: 2017/1103).

Plagiarism Statement: This article has been evaluated for
plagiarism, and no instances of plagiarism were detected.
Use of Al Tools: The authors declare that no Al tools were
used in the creation of this article.

disease: a retrospective study of 112 Chinese children in a
single tertiary care center. BMC Pediatr. 2019;19(1):410.
doi:10.1186/s12887-019-1729-7.

8. Galal N, Meshaal S, Elhawary R, ElAziz DA, Alkady R, Lotfy
S, et al. Patterns of primary immunodeficiency disorders
among a highly consanguineous population: Cairo University
Pediatric Hospital’s 5-year experience. J Clin Immunol.
2016;36(7):649-55. doi:10.1007/s10875-016-0314-1.

9. Hausser C, Virelizier JL, Buriot D, Griscelli C. Common
variable hypogammaglobulinemia in children. Clinical and
immunologic observations in 30 patients. Am J Dis Child.
1983;137(9):833-37.
doi:10.1001/archpedi.1983.02140350011004.

10. Yiiksek M, Ikinciogullari A, Dogu F, Elhan A, Yiiksek N,
Reisli I, et al. Primary immune deficiency disease awareness
among a group of Turkish physicians. Turk J Pediatr.
2010;52(4):372-717.

11. Eades-Perner AM, Gathmann B, Knerr V, Guzman D, Veit
D, Kindle G, et al. The European internet-based patient and
research database for primary immunodeficiencies: Results
2004-06. Clin Exp Immunol. 2007;147(2):306-12.
doi:10.1111/j.1365-2249.2006.03292.x.

12. Siitgi M, Acar M, Aktirck H, Hangerli-Toriin S, Salman N,
Somer A. Recognizing immunodeficiency in children with
recurrent infections: What are the predictive factors? Turk J

119



Karagozlii et al.

2026;18(2):116-120

13.

14.

15.

16.

17.

18.

19.

Pediatr. 2017;58(6):609-15. doi:10.24953/turkjped.2016.06.006.
Hans Ochs, MD. Chapter 11: Wiskott-Aldrich Syndrome
[Internet] Immune Deficiency Foundation, USA; 2019 [cited
2024 Sept 19]. Available from:
https://primaryimmune.org/resources/print-material/chapter-
11-wiskott-aldrich-syndrome

Pasteur MC, Helliwell SM, Houghton SJ, Webb SC, Foweraker
JE, Coulden RA, et al. An investigation into causative factors
in patients with bronchiectasis. Am J Respir Crit Care Med.
2000;162(1):1277-84. doi:10.1164/ajrccm.162.4.9906120.
Shoemark A, Ozerovitch L, Wilson R. Aetiology in adult
patients with bronchiectasis. Respir Med. 2007;101(6):1163-
70. doi:10.1016/j.rmed.2006.11.008.

Wood P, Stanworth S, Burton J, Jones A, Peckham DG,
Green T, et al. Recognition, clinical diagnosis and
management of patients with primary antibody deficiencies:
a systematic review. Clin Exp Immunol. 2007;149(3):410-23.
doi:10.1111/j.1365-2249.2007.03432.x.
Cunningham-Rundles C, Bodian C. Common variable
immunodeficiency: clinical and immunological features of
248  patients. Clin  Immunol. 1999;92(1):34-48.
doi:10.1006/clim.1999.4725.

Hussain N, Feld JJ, Kleiner DE, Hoofnagle JH, Garcia-Eulate R,
Ahlawat S, et al. Hepatic abnormalities in patients with chronic
granulomatous  disease. Hepatology. 2007;45(3):675-83.
doi:10.1002/hep.21524.

Quinti I, Soresina A, Spadaro G, Martino S, Donnanno S,

20.

21.

22.

23.

24.

Agostini C, et al. Long-term follow-up and outcome of a large
cohort of patients with common variable immunodeficiency.
J Clin Immunol. 2007;27(3):308-16. doi:10.1007/s10875-
007-9075-1.

Yarmohammadi H, Estrella L, Doucette J, Cunningham-
Rundles C. Recognizing primary immune deficiency in clinical
practice. Clin Vaccine Immunol. 2006;13(3):329-32.
doi:10.1128/CVI1.13.3.329-332.2006.

Struff WG, Klasser M, Eckert V, Dietrich RLJ. Safety
monitoring of a polyvalent immunoglobulin preparation:
documentation of 15,548 administrations. Int J Clin
Pharmacol Ther. 2005;43(9):420-28. doi:10.5414/cpp43420.
Brennan VM, Salomé-Bentley NJ, Chapel HM; Immunology
Nurses Study. Prospective audit of adverse reactions occurring
in 459 primary antibody-deficient patients receiving
intravenous  immunoglobulin. Clin  Exp  Immunol.
2003;133(2):247-51. doi: 10.1046/j.1365-2249.2003.02199 x.
Nain E, Kiykim A, Aruci Kasap N, Baris S, Ozen A, Karakog
Aydmer E. Immediate adverse reactions to intravenous
immunoglobulin in primary immune deficiencies: a single
center experience. Turk J Pediatr. 2020;62(3):379-86.
doi:10.24953 /turkjped.2020.03.004.

Welch MJ, Stiechm ER. Slow subcutaneous immunoglobulin
therapy in a patient with reactions to intramuscular
immunoglobulin. J Clin Immunol. 1983;3(3):285-6.
doi:10.1007/BF00915353.

120


https://primaryimmune.org/resources/print-material/chapter-11-wiskott-aldrich-syndrome
https://primaryimmune.org/resources/print-material/chapter-11-wiskott-aldrich-syndrome

