Immunoglobulin G (lgG) subclass deficiency in Thai

children

Nualanong Visitsunthorn,’ Wiriya Henge rawit,' Orathai Jirapongsananuruk’ and Voravich Luangwedc hakarn®

Summary

Background: Paticnts with Immuneglobulin G
(Ip;) subclass deficiency may suffer from
recurrent  infections, mainly  sino-pulmonary
infection.

Objective: To determine the epidemiology of IgG
subclass deficicncy in Thai children at a fertiary
carc hospital and to comparce the differences
between children who were diagnosed  with IgG
subclass deficiency by wsing low level criteria
[less than 2 standard deviation (SD) of normal
levels for ape] and by wusing low percentage
criteria (propertion of cach IgG subclasses/total
IgG).

Methods: The study was a descriptive study of 35
children wp to 15 years old with recurremt
infections diagnosed as having IpG subclass
deficiency but ne acquirced or ether primary
immune defliciencies except for IgA and/or IgM
deficiency.

Kesult: Isolated IpG3 subclass deficiency was the
most commen IpG subclass defliciency (56.4% ).
IgG3 subclass deficiency, cither isolated or
combined with ether IpG subclass deficiency, was
found in 85.3% of the cascs. The common apc of
onsct was between birth and Mve vears of age.
The mest common prescating sympltom was
recurrent sinusitis (83,6 % ). Majority of the cascs
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(89.3%) were diagnosed by low percentage
criteria while 12.7% were dingnoscd by low level
criteria. All cascs with low levels of IpG subclass
antibodics also had low percentages. There were
no statistically significant differences in the
clinical manifestations and management methods
between the children who were diagnosed by low
level and lew percentage.

Conclusion: 1gG3 subclass deficiency was the
most common lpG subclass deficiency in Thai
children. The most common presenting symptom
was recurren! sinusitis. Although the diagnosis
could be made in the patients with recurrent
upper respiratery imfection by using low level
criteria, but the diagnosis should be considered
when the low percentage criterin are met. (Asian
Fac J Allergy Immunol 2011;29:332-7)
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Abbreviations

IgG = Immunoglobulin G

SD = Standard deviation

PID = Primary immune deficiency

IVIG = Intmvenous immunoglobulin
Introduction

Immunoglobulin G (1gG) subcliss deficiency is
one of the four most common primary immune
deficiency (PID) discases in children. Patients with
120 subclass deficiency may suffer from recurrent
infection, mainly sino-pulmonary infection, Some
patients are subclinical but some experience severe
infection that can be the cause of death.” Cases with
chronic or severe infection may need long-term
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antibiotics, intravenouws immunoglobulin  (IVIG)
andfor hospital admssion which, affects the quality
of life of the patients as well as their families. They
may also become a fimancial burden to society and
the ci:)l.lmrgf.1

1g0 has four subclasses (IgGl. 2. 3 and 4)
according tw the difference in the proteins in the
heavy chain. Each 1gG subclass possesses different
biological activities. 1gG subclass deficiency can
be coincident  with other primary immune
deficiency. such as IgA or 1gM deficiency. Each IgG
subclass deficiency can be found sepamtely or
wgether with other Igh subclass  deficiencies,
especially [gG1 with [gG3 deficiency and 1gG2 with
1gG4 deficiency.” The level of Ig0 subclass
antibodies  increases  with age. The normal
percentages of Igh subclass 1. 2. 3 and 4 o wtal
IgG are 60-70. 20, 5-7 and 1-3% I'I:!:EM:\Cli‘ln-'tl:r,3 Igh
subclass deficiency s suspected when the children
suffer from recurrent infections. especially sino-
pulmomry infection. The diagnosis should be
confirmed by measuring serum 120G subclass levels.
According to the widely accepted critena. the
diagnosis is made when cach 1g0 subclass level is
less than 2 standard deviations (SD) of normal range
forage smup,H

In our experience, most children with recurrent
bacterial infection have normal levels of [gG. 1gG
subclasses and normual  results from  other
immunological investigations. In some of them, IgG
subclass deficiency is still the most likely diagnosis.
We proposed that the diagnosis of IgG subclass
deficiency should be considered if the percentages
of [gG 1. 2. 3 and 4 are less than 60, 20. 5 and 1%
mpcctitely.’

This study was performed 1o determine the
epidemiology of I1gh subclass deficiency in Thai
children at a tertiary care hospital and to compare
the differences between children who  were
diagnosed with 1gG subclass deficiency by using
low level criteria (less than 2 SD of normal levels
for age) and by using low percentage criteria.

Mecthods

This s a descriptive study of children up tol5
years old with recurrent infection during the last 15
years (1993-2008). Investigations to determine the
underlying cauwses of recurrent infection were
performed. Allergic rhinoconjunctivitis, asthma and
infections were treated as recommended in the
international clinical practice guideline for each
discase. To be diagnosed with 1gG deficiency

£

Table 1 Distmbwtion of IgG subclasy deficiency m 55
Thai children.

It smubc s deficiency N mber of pat ients
niE)
bobied WG 1 delicincy A4
i 2 3 deficiency 9 (164}
Bl 2 4 deficiency 6 i 1)
o 1.3 deficiency S9.1
bokbied G 2 deticincy LiLsy
Bobited G 4 detcancy =
Rt 1. 4 deficiency 1118
i 2.3, 4 deficiency 1L

patients should have serum IgG subclass levels
lower than 2 SD of the normal levels for age or
lower than 60, 20, 5 and 1% of IgGI. 2, 3. 4
respectively. They should have normmal totl serum
IgG level without any acquired or other primary
immune deficiencies, except IgA andlor IgM
deficiency.

120 subclasses were measured by nephelometry,
using reagents and an  automated  system
(SIEMENS).  Pre-immunization and  post-
immunization pneumococcal antibody titers were
performed by using an ELIS A test for a combination
of 23 scrolypes. The patients had been followed
with regard to their climcal and Ig0 subclass
profiles for at least 2-3 years. This study was
approved by ethics committec. Faculty of Medicine
Sirimj Hospital, Mahidol University, Thailand.
After receiving informed consent from  parents,
demographic data such as age. sex, clinical
nunifestations. type of Igh subclass deficiency and
treatment were recorded.

Statistical analysis

Dam analysis was performed using computer
database and SPSS statistical software (version
11.0). Fisher's exact test was used to compare the
data of the patients diagnosed by low level and low
percentage crileria.

Results

Fifty five children with recurrent infection (34
boys and 21 girls) were included in this study. Two
of them were dizygotic twins (a boy and a gid). All
of the cases had low percentages of 1g0 subclasses.
Seven cases (12.7%) had [g0 subclass levels lower
than 2 SD of the nornul level for their age. together
with low percentages. Forty cight cases (873 %) had
only low percentages of 1gG subclasses. There was
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no significant difference between the demographic
dala of the patients diagnosed by low level and low
percentage critenia. Isolated [gG subclass deficiency
was found in 33/55 cases (60% ) as shown in Table 1.
The most common isolated 10 subclass deficiency
was isolated 1gG3 (56.4%). Forty seven out of 55
patients  (85.5%) had 1gG3 subclass deficiency,
cither isolated or combined with other 1g0 subclass
deficiency. 1gG2 wgether with 1g03 deficiencies
and 1gG2 together with IgG4 deficiencies were
found in 16.4 and 10.9% of the cases respectively.
Twao cases also had [gA deficiency (3.6%) and one
had IgM deficiency (1.8%). None of them had
autoimmune  diseases or malignancies.  Pre-
immunization and post-immunization pacumococcal
antibody titers were performed in 33 out of 55
patients. The result showed that 17 patients had
specific antibody deficiency (30.9% of wital and
51.52% of the tests performed). The prevalence of
specific antibody deficiency was not different
between the groups diagniosed with low level and
low percentage criteria.

The most common age of onset of g0 subclass
deficiency was birth 0 less than 5 years of age
(78.1%), followed by 5 o less than 10 years of age
(20%) and 10 10 15 years of age (1.8%). The mean
age of omset was 3 years and 4 months old
{minimum 2 months, maximum 10 years and 11
months).

The most common age of diagnosis was 5 to less
than 10 years old (473 %), followed by less than 5
years old (43.6%) and 10 w less than 15 years old
{9.1%). Mean age at diagnosis was 5 years and 9
months (minimum 2 months. maximum 14 years
and 8 months). Mecan dumtion from the onsct of
symptom o the diagnosis was 2 years and 5 months.
The most common clinical presenling symplom was
recurrent upper respiratory infections (89.1%). The
most common infection was sinusitis as shown in
Table 2. Thirty patients (54.5%) had co-morbid
diseases at the time of diagnosis. as shown in Table
3. The most common co-morbid discase was allergic
rhinitis (21.8%), followed by asthma (14.6%).

In all of the patients, recurrent infection was
treated with antibiotics. Six patients were admitted
for intravenous antibiotics. Forty seven patients
(85.5%) had recurrent infections afler antibiotic
therapy and needed preventative measures for
recurrent infections. The methods of prevention of
recurrent infections were oml antibiotic prophylaxis
(69.1%) and intravenous immunoglobulin (IVIG)
400 mg/kglevery four weeks (36.4% ). Forty two of

Table ¥ Presenting symptems of IrG subclass deficiency

T rese i i sy map oms Number of patients
n*ie)

Reanral simsdis i (53 )

Reaurenl priet monia, bronddis, LR L]

dzlitass

Reanrert i s media 1(54)

Reaurant thinds with posdive RAER)

Eumily hadary of primary

smmuriode | ey

Reaurant sk il en L=

Chronic dearhea with Ll

-H-qiih

* Some dhakiren had more tham one presanting sympuos

48 patients (87.5%) diagnosed by low percentnge
criteria received  prevention, 35 patients with
antibiotic prophylaxis and 18 patients with IVIG.
Five out of 7 patients (71.4%) diagnosed by low
level criteria n:cci\rcd- prevention. 3 paticnts with
antibiotic prophyvlaxis and 2 patients with IVIG as
shown in Table 4. The patients alo received
treatment for co-morbidities. according W the
standard treatment of cach disease. There was no
significant difference in antibiotic prophylaxis and
IVIG usage between the group diagnosed by
percentage or level criteria (p <0.05). There were 6
cases (10.9%) admitted w the hospital because of
severe infection, 5 with scrious simusitis and one
with secondary bacterial infection from severe
atopic  dermalitis, All of the cases needed
intmvenous  antibiotics. The mean dumtion of
admission was 11 days (429 days). All of the
admitted cases were diagnosed by low percentage
criteria.

In the 2-t0-10 year follow-up, half of the cases
showed normal level or percentage of [gG
subclasses for age especially in the younger age
group. The episodes and severity of bacterial
infection decreased in most of the casces.
Prophylactic antibiotic or IVIG could be stopped in
more than half of the cases who need prophylaxis.
The patients in this group had no frequent or serious
bacterial infection although the 1gG subclass levels
or the percentage were still lower than normal levels
for age in some of them.

Discussion
Antibody deficiency is the most common FID in
Thaikand (46% )* similar 1o other countries workdwidk."

334



Table 3 Co-mothidines m children wath IgG subclan
deficiency.

Table 4 The preventon of recumrent infection for each
entenon of daagmens,

Co-mir bkdities Number of paticnts
N (R )
Albrpic handis 122183
Astthuma #1459
Mo allergic rhind is TII2TI)
Allergic conuntivits 1549
Chstrudtive sleap apnen 2430
RIEL Y {18y
Nasal polp (LR
Cow mik protein allerpy 1183
Gastroesiplmpralreix IFNE >
BM Neplyopathy 1183
- thaltibe {182

* Some dhekden had more them one co-mirbad

Ig G subclass deficiency was found in 32.84% of
Thai children with immunodeficiencies.® 1gG3
subclass deficiency was the most common IgG
subclass deficiency (85.5% ) in our study group with
recurrent infections. followed by IgG2 subclass
deficiency (30.9%). This finding is supported by
previous  studies  in children™ and adults*’
However, some studies have shown that 1gG2
deficiency was the most prevalent 1eG subclass
deficiency in pediatnic patients.'12  This also
differed from the resuls of another previous study
that showed that IgG4 deficiency was the mosl
common 126 subclass deficiency in children and
Ig(3 subclass deficiency was the most common in
aduls. 3

1gG2 subclass deficiency is associated with a
reduced immune response W polysacchande
antigens so the patients with 1gG2 subclass
deficiency are prone to infections with encapsulated
organisms. '?

Whether 1gG3 subclass deficiency really persists
s still controversial. [pG3. comprising 4—8% of ol
serum 1gG, is the most susceptible w0 proteolytic
digestion. The half-life of 1gG3 is much shorter (7-9
days) in companson to the hall-lives of the other
IgG subclasses (21-23 days). Igh3 is also an
excellent activator of the complement system and it
i directed predominantly towards protein
antigens.'"* Furthermore. 1gG3 binds with high
affinity © Fc receptors on macrophages and thus
may be  important in  antbody-mediated
phagocytosis.!® These factors may explain why
patients with isolated [gG3 deficiency present with

Ale thoels of Crier of -g- n*(%) Towml a*

prevention Pacatage Leve HParcontaps %)
(Ne=d) (N=T) (N=S5)

e 15(729} 1 4429) 3R (6.1

mophylsis ' '
375 2mb) W4

smmmniog kb ln

Total cases with

X 421{HT.5) {715 47T (HS 5
e

*some chakkm received more than one ireal merd

recurrent upper respimatory tract infections. 1g03 is
responsible for the primary immune response o
Moraxella catarrhalis and the M component of
Streplococcus pyogenes, which are the pathogens
responsible  for wpper and lower respimtory
infections. "7 In contrast, there was a report that
patients with complete absence of 1gG3 due to gene
deletion in the heavy chain constant regions have no
infectious complications.* Some authors who
believe that [gG3 subclass deficiency is not the
cause of recurrent bacterial infection have suggested
that during bacterial infection, the 1gG3 subclass is
low because of its short half life.

In this study. the most common age of onsct was
birth 10 5 years obd. The majority of reported studics
for 1gG subclass deficiency have been in children.'™
It is known that 1gG1 and IgG3 levels increase as
children grow up and reach adult levels carlier than
the 1gG2 and 1gG4 subclasses.™ The 1g0 subclass
level was reported to reach normal levels by the age
of 5.' This is in contrast to the observation from our
study that more than half of the patients still had
symptoms after the age of 5 years.

A previous study suggested that the diagnosis of
Ig0 subclass deficiency should be based on sirict
criteria: 1) a history of recurrent bacterial infections.
primarily respiratory: 2) impaired response to
immunization with protein and/or polysacchande
antigens; 3) significant reductions in  serum
concentrations of one or more 1g0 subclasses: 4)
age 4 years or older. (The last criterion is
controversial j.1?

In our study. all of the cases had low percentage
of 1g0 subclasses. Twelve point seven percent of
cascs also had 1gG subclass levels lower than 2 SD
of normal level for age. There was no significant
difference between the demogrphic data of the
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patients diagnosed by low level criteria and low
percentage criteria. This might be due o small
number of the cases diagnosed by low level criteria.
However, low percentages of Ig0 subclasses is a
valuable criterion for screening of IgG subclass
deficiency in the cases with chronic or recurrent
bacterial infections.

The standard method of diagnosis of [g0
subclass deficiency is the level less than 2 SD** but
some papers showed that normal [g0 subclass levels
did not exclude 1gG subclass deficiencics. In this
study. we found that some of the paticnts with
recurrent bacterial infections had normal levels for
age but a low percentage of IgG subclass. We
thought that it might be due to specific antibody
deficiency but this was found only in 51.5% of the
cases in which pneumococcal liters. pre and post
vaccination, were checked. Previous shudies have
reported that 1gG subclass deficiency might found
wgether with specific antibody dcﬁcien:y.ul' One
study showed that 42% of [gG subclass deficiency
cases had specific antibody deficiency.” We found
that the prevalence of specific antibody deficiency
was not different between the group dingnosed using
low level criteria and that meeting low percentage
crileria.

The most common clinical presenting symptom
in our study was recurrent bacterial infection,
especially infection of upper and lower respiratory
tract. This is supported by previous reports, V378282
The most common co-morbid disease in our study
was allergic rhinitis (21.8%), followed by asthma
(14.6%). 1g0 subclass deficiency has been reported
o occur with co-morbiditics such as asthma, allergic
rhinitis and seveml autoimmune discases.
Asthma has been found in 40-50% of subjects with
1gG3  subclass deficiency. ™ One  paper
demonstmted IgG3 deficiency in over 33% of a
cohort of 310 wheezy children below the age of 3
yems.n 120 and IgG subclass deficiency should be
considered in patients presenting with recurrent
upper and lower respiratory infections. particularly
in those with respimatory allergies or autoimmune
diseases ™’

In all of our patients, recurrent infection was
treated with antibiotics. Six patients were admitted
for intravenous antibiolics. Forty seven patients
{85.5%) had recurrent infections after antibiotic
therapy and needed preventive thermapy, 69.1% with
oml antibiotic  prophylaxis and  36.4% with
intravenous immunoglobulin (IVIG). There was no
significant difference in the severity of symploms,

the mte of admission, antibiotic prophylaxis and
IVIG usage between the group diagnosed by
percentage criteria and by level criterin. p >0.05.
Prophylactic antibiotics are the Lirst line treatment
for recurrent infections.”*”’ IVIG treatment was
indicated in the case that bactenal infection was
serious or could not be treated with antibiotics alone
or occurred frequently 2™ The dose should be
400600 mgkgl— weeks intmvenously or 100
mg'kg/week subcutaneously.’

During the 2-10-10 year follow-up period, half of
the cases developed normal levels or normal
percentages of [g0 subclasses for age. especially in
the younger age group. More than half of the cases
were able o stop prophylactic antibiotics or IVIG
within 3 years without frequent or serious bacterial
infection, although their IgG subclass levels or
percentages were lower than normal for their ages.
More cases should be studied for a longer period of
follow up w confirm this. A previous stody
suggested that although 1gG subclass levels might
normalize in 30 to 40% of the patients at about 6
years of age, most ok longer to recover and the
deficiency might never resolve insome patients with
isolated 1gG2 deficiencies.”

In conclusion, 1g(3 subclass deficiency was the
most common Ig0 subcliss deficiency in Thai
children at a tertiary hospital. The most common
presenting symplom was rocurrent sinusitis. The
diagnosis can be made in patients with recurrent
respimtory infections by using the criteria of IgG
subclass levels lower than 2 SD of normal level for
age or the percentage of 1g01. 2, 3. 4 1o tal [g0
lower than 60, 20. 5 and 1% respectively.
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