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Introduction

The replacement of human immunoglobulin IgG is 
a treatment method used in the case of a deficiency 
of this antibody class. In the case of primary immu-
nodeficiency (PID), treatment has to be continued 
lifelong. Such a situation takes place, among others, 
in common variable immunodeficiency (CVID) or 
X-linked agammaglobulinemia (XLA). In some 
cases, replacement is indicated at normal IgG con-
centrations, but with a deficiency of IgG subclasses 
or selective polysaccharide antibody deficiency 
(SPAD), especially when these deficiencies occur 
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with problematic infections. In secondary humoral 
immunodeficiencies, which are accompanied by 
infections, there are often indications only for tem-
porary replacement of human immunoglobulins.1 
At the time of diagnosis, it is not always easy to 
distinguish whether the immunodeficiency is pri-
mary or secondary. Therefore, it is highly important 
to perform necessary tests before starting immuno-
globulin supplementation, and if this is not possi-
ble, preserve the blood for the analyses that will be 
conducted at a later time. There are numerous tests 
that cannot be performed during immunoglobulin 
supplementation, for example, assessment of the 
ability to produce specific antibodies, and their 
results could facilitate the decision concerning pos-
sible discontinuation of the replacement therapy.

The case presented below shows that in spite of 
the anamnesis and results of medical tests suggest-
ing PID, it is important to monitor the patient’s 
condition, clinical course of deficiency as well as 
immunoglobulin concentration during treatment. 
When we do not have a genetic confirmation of the 
disease, the diagnosis should always be considered 
as “possible” or “probable,” which means that it 
can be changed. Discontinuation of immunoglobu-
lin replacement is the consequence of changing the 
diagnosis and resolution of the deficiency. It has to 
be remembered that in many cases they are drugs 
of choice and save lives; however, they are not free 
from side effects. Therefore, their use, especially 
long-term, must be justified.

Materials and methods

The patient gave her informed and signed consent 
to participate in the study.

Case report

A 39-year-old woman diagnosed with hypogamma-
globulinemia with deficiency of IgG1 and IgG2 
subclasses found a year earlier, when the patient was 
at 28 weeks of gestation (second pregnancy). PID 
was suspected because of outpatient unsuccessful 
treatment of left-sided pneumonia accompanied by 
acute bronchitis and a history of infections. The 
patient has experienced an increase in the incidence 
of recurrent sinusitis (several times a year), four epi-
sodes of pneumonia, and bronchitis in the last 
2 years. Before pregnancy, the patient had been pro-
fessionally active (working in a cold store). She 

underwent appendectomy at the age of 13 and had 
not taken any medicines. She had given birth to one 
healthy child. Also in childhood, the patient suffered 
from upper respiratory tract infections and bronchi-
tis, and until the appearance of the previously men-
tioned problematic infections, she had severe 
sinusitis periodically. Additional tests revealed leu-
kocytosis and elevated C-reactive protein (CRP) 
level. The treatment included antibiotic therapy 
(cefuroxime), nebulization (budesonide), a probi-
otic, and paracetamol on demand. There was no sat-
isfactory improvement: a tiring cough and shortness 
of breath persisted. Therefore, after 5 days, another 
medical consultation took place. Because the con-
sultant internist was also a clinical immunologist, he 
took a detailed medical history for infections and 
recommended wider diagnosis for humoral immu-
nodeficiency and modification of treatment: sys-
temic steroid therapy (hydrocortisum); increased the 
frequency of budesonide inhalation; in case of dysp-
noea, 1–2 puffs of salbutamol were recommended; 
and antibiotic therapy was modified (cefuroxime 
was discontinued and erythromycin was given).

Immunological tests revealed deficiency of total 
IgG and IgG1 and IgG2 subclasses. The results were 
as follows: IgG = 488 mg/dL (N: 700–1600 mg/dL), 
IgG1 = 333 mg/dL (N: 405–1011 mg/dL), and 
IgG2 = 141 mg/dL (N: 169–786 mg/dL). IgA and IgM 
concentrations were normal. The total protein con-
centration was low at 4.88 g/dL (N: 6–8 mg/dL). The 
concentration of anti-tetanus toxoid antibodies in the 
IgG class was normal, indicating the preserved ability 
to vaccine response. Unfortunately, despite the impor-
tance of the determination of antibodies against 
Salmonella typhi in the IgG class in the diagnosis of 
PID, this test was not available in the hospital where 
the patient was staying. A preliminary clinical diag-
nosis was established: “Hypogammaglobulinemia 
with deficiency of IgG1 and IgG2 subclasses. 
Suspected primary immunodeficiency.” According to 
the European Society for Immunodeficiencies 
(ESID), the patient met the criteria of unclassified 
antibody deficiency. A preparation of human intrave-
nous immunoglobulin (IVIG) was given at 0.4 g/kg 
body weight. After clinical improvement, the patient 
was discharged home, and continuation of immuno-
globulin replacement every 3–4 weeks was recom-
mended as well as IgG monitoring prior to each IVIG 
infusion. In the 34th week of pregnancy, the patient 
was admitted to the obstetrics clinic due to a threat of 
premature delivery. The patient had a natural delivery 
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and gave birth to a premature daughter with birth 
weight of 1840 g, the Apgar score 9. Despite the IVIG 
infusion performed 2 weeks earlier, the concentra-
tions of IgG and IgG1 and IgG2 subclasses  
were lower than before the infusion (381, 245, and 
123 mg/dL). Again, before delivery, IVIG was given, 
hoping for the chance of transferring immunoglobu-
lins to the fetal circulation.

After delivery, IVIG infusions were continued 
every 4 weeks. In addition, the patient was diag-
nosed with bronchial asthma (in spirometry with a 
histamine challenge, reduction of FEV1 by 23%). 
Inhaled glucocorticosteroids and beta-2 mimetics 
were continued. During the third hospitalization, it 
was noticed that the IgG concentration before the 
administration of the next dose of immunoglobu-
lins increased significantly and amounted to 
1170 mg/dL, and in the following month, it was 
1010 mg/dL. A decision was made to discontinue 
immunoglobulin replacement and give additional 
immunizations due to the correct vaccine response 
observed at the time of diagnosis. The patient com-
pleted pneumococcal vaccination (PCV 13), 
Haemophilus influenza, and meningococcus (Men 
ACYW and Men B) vaccines. The vaccination 
against influenza virus was recommended every 
year. Follow-up concentrations of immunoglobu-
lins in the main classes and IgG 1–4 subclasses 2 
and 5 months after discontinuation of immuno-
globulins were within normal range. Infection 
problems resolved. Finally, a secondary humoral 
immunodeficiency was diagnosed due to a correct 
vaccination response and normalization of immu-
noglobulin concentrations.

Discussion

To facilitate the diagnosis, Jeffrey Model Foundation 
developed 10 warning signs of PID in adults.2 
Symptoms include two or more sinusitis (without 
allergy symptoms) and one incident of pneumonia 
within a year. The patient met both of these criteria. 
Also in childhood, the patient suffered from upper 
respiratory tract infections and bronchitis, and until 
the appearance of the previously mentioned prob-
lematic infections, she had severe sinusitis periodi-
cally. In addition, the patient had a marked decrease 
of concentration of total IgG, did not take any drugs 
that could affect the concentrations of antibodies, 
and T lymphocyte disorders were excluded. She did 
not have any other chronic diseases. Therefore, a 

PID was suspected.3,4 A preliminary clinical diag-
nosis was established: “Hypogammaglobulinemia 
with deficiency of IgG1 and IgG2 subclasses. 
Suspected primary immunodeficiency.” According 
to the guidelines of ESID, the patient met the crite-
ria of unclassified antibody deficiency.5

One of the diagnostic tests performed in order to 
diagnose PID is the assessment of vaccine response, 
both after the administration of protein antigens6 as 
well as polysaccharide ones.7 It is important to per-
form this test before the first administration of 
immunoglobulins, since they are present in these 
preparations.8 A correct vaccine response excludes 
some immunodeficiency and also allows the use of 
preventive vaccination for immunostimulation, 
and as a result, there may be no indications for 
immunoglobulin replacement. However, for most 
vaccines, gestation is a temporary contraindication 
to their use (lack of tests confirming their safety for 
the mother and the fetus). The exception is vacci-
nation against influenza and pertussis.9

It has been shown that decreased IgG values are 
associated with a higher risk of serious infections 
and their complications. However, in some cases, 
supplementation should be given at even normal 
IgG concentrations (among others, in the absence 
of a vaccine response). The most important crite-
rion for the human immunoglobulin replacement is 
the clinical condition of the patient and vaccination 
response.10

Primarily due to the clinical picture and addi-
tional reduction of total IgG concentration in the 
presented case, a decision was made to give human 
immunoglobulin preparation at a supplementation 
dose of 0.4 g/kg of body weight.1 Because PID was 
suspected, the patient was qualified for permanent 
replacement of human immunoglobulins. The only 
parameter that raised doubts was the reduction in 
total protein concentration. The patient, however, 
was not diagnosed with any diseases that could 
cause defects in protein synthesis.3,4 So far, there 
were also no studies available that would confirm 
that such low levels of IgG can be the result of only 
pregnancy.

Because 3 months after delivery, the concentration 
of IgG before the next transfusion was significantly 
higher, an effective attempt to discontinue treatment 
was made. Concentrations of IgG and IgG subclasses 
2 were normal 5 months after IVIG withdrawal. The 
half-life of serum IgG is 23.1 days on average.11 
Thus, the normal high immunoglobulin values before 
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drug administration in the third and fourth month of 
replacement and correct IgG levels after discontinu-
ation of therapy were the result of the patient’s nor-
mal production of endogenous antibodies. Therefore, 
the diagnosis of humoral immunodeficiency was 
verified from primary to secondary.

A thorough analysis of the anamnesis revealed 
that the patient worked in a cold store, that is, vari-
able temperature conditions, which could have 
contributed to an increase in frequency and sever-
ity of infections. Due to the undiagnosed, and thus 
untreated, bronchial asthma, additional immuno-
globulin binding could have occurred as a result of 
an active inflammation.3,4 Another, and it seems 
that the most important, reason for the reduced IgG 
concentration was pregnancy and the transport of 
immunoglobulins to the fetal circulation, because 
only this class of antibodies crosses the placenta. 
This transport is dependent on total IgG concentra-
tion and specific maternal antibodies, gestational 
age, placental integrity, IgG subclass, and the 
nature of antigen. This concerns both endogenous 
and exogenous immunoglobulins transfused dur-
ing pregnancy.12 Intravenous glucocorticosteroids 
were used to treat pneumonia and bronchitis, which 
could have additionally contributed to the lack of 
expected improvement after the first IVIG transfu-
sion. Significant influence of systemic steroids on 
the production of immunoglobulins has been con-
firmed in many studies.3,4

Changing environmental conditions (giving up 
work in a cold store), correct treatment of bron-
chial asthma, termination of pregnancy, and rec-
ommended vaccinations after discontinuation of 
immunoglobulin supplementation probably con-
tributed to the resolution of infection problems in 
the patient.

The presented case shows that immunoglobulin 
replacement in patients with humoral immunodefi-
cencies manifested by recurrent respiratory infec-
tions should always be approached with great 
caution. Evaluation of the vaccine response before 
starting immunoglobulin supplementation is not 
only a criterion for exclusion of some PID but also 
may facilitate a decision about the need to begin, 
continue, or stop immunoglobulin supplementation.

We must always remember about secondary immu-
nodeficiencies, even if the anamnesis suggests a con-
genital background of the disorder. Lack of monitoring 
the treatment or misinterpretation of results may lead 
to unnecessary lifelong supplementation, and this 

increases the risk of complications and causes restric-
tions in the patient’s life. In the absence of a definitive 
PID diagnosis, which is possible with the genetic con-
firmation of the defect, it should always be remem-
bered that the diagnosis may change and, as a 
consequence, indications for immunoglobulin replace-
ment may subside. Although immunoglobulins are, in 
many cases, the drug of choice, also in secondary 
immunodeficiencies, they are not free from side 
effects. The cost of therapy is also very high. Therefore, 
their use, especially long-term, must be fully justified. 
It should be remembered that the indications should 
be re-evaluated systematically depending on the 
nature of deficiency (primary or secondary).
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