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Changes of serum immunoglobulin level in healthy pregnant
women and establishment of its reference interval

ZHANG Tingting', HU Yun®, XIANG Zhongyuan'

(1. Department of Laboratory Medicine, Second Xiangya Hospital, Central South University, Changsha 410011,
2. Department of Obstetrics, Second Xiangya Hospital, Central South University, Changsha 410011, China)

ABSTRACT Objective: Pregnant women in a special physiological period, the body’s blood indicators
will change to a certain extent. This study aims to explore the changes of serum
immunoglobulin levels in healthy pregnant women and establish its reference interval (RI).
Methods: A total of 369 healthy pregnant women, who underwent pregnancy examination
in the Department of Obstetrics, Second Xiangya Hospital of Central South University
from August 2019 to October 2019, were enrolled for this study. They were divided into an
early pregnancy group, a middle pregnancy group, and a late pregnancy group according to
the pregnancy period, and 123 healthy non-pregnant women were selected as the controls.
The levels of immunoglobulin G (IgG), immunoglobulin M (IgM), and immunoglobulin A
(IgA) were determined by immune transmission turbidities. The level of immunoglobulin E
(IgE) was determined by electrochemiluminescence. The differences in immunoglobulin
levels between pregnant women and non-pregnant women and among different gestational
periods were analyzed, and the RI of serum immunoglobulin level during pregnancy was
established.

Results: Compared to the non-pregnant women, the levels of serum IgG, IgM, IgA, and
IgE in pregnant women were significantly decreased (all P<0.01), with 51.81% for IgG,
43.84% for IgM, 55.80% for IgA, and 49.80% for IgE. Except that the IgG level of late
pregnancy group was significantly lower than that of early pregnancy group (P<0.05), there
were no significant differences in the IgG, IgM, IgA, and IgE levels among the other
groups (all P>0.05). The RIs of serum IgG in early pregnancy, middle pregnancy, and late
pregnancy were 6.02-7.70 g/L, 5.18-6.85 g/L, and 4.58-5.72 g/L, respectively, while the
RIs of serum IgM, IgA, and IgE were 0.71-0.93 g/L, 0.90-1.09 g/L, and 68.30-107.69 ng/mL,
respectively in pregnant women.

Conclusion: The levels of immunoglobulin in pregnant women are decreased significantly.
The establishment of RlIs of IgG, IgM, IgA and IgE in healthy pregnant women could
provide scientific basis for clinical decision-making.
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Immunoglobulin is a tetrapeptide structure
composed of two identical light chains (L chains) and
two identical heavy chains (H chains) linked by an
interchain disulfide bond. Each L chain and H chain can
be divided into 2 parts: the variable region (V region)
and the constant region (C region). V region is a specific
site of antigen-antibody binding and the functions of C
region include activation of complement and Fc receptor
involved in opsonization and antibody-dependent cell-
mediated cytotoxicity (ADCC). As an important
immune molecule, immunoglobulin is mainly involved
in the humoral immune response of our body and
protects the body from antigens such as bacteria and
viruses. Among them, IgG, IgM, IgA and IgE are the
major immunoglobulins.

IgG is the serum immunoglobulin with the longest
half-life and the highest content, accounting for 75%.
There are 4 different subtypes of IgG: IgGl, IgG2,
IgG3, IgG4. IgG is the main force involving in the anti-
infective immune, and it is the only immunoglobulin
that can cross the placental barrier. IgM accounts for

10% in serum, which is the first immunoglobulin

expressed in humoral immunity. IgA accounts for 15%
and is mainly present on the mucosal surface and in
exocrine fluids such as saliva and colostrum. IgE
accounts for the lowest (<0.01%). It is mainly associated
with hypersensitivity, allergic reactions, and parasitic
infections.

In the process of pregnancy, because the mother is
in a very special physiological state, many physiological
indicators will change, such as blood volume will
increase by 20% and hormone levels will also change
significantly during pregnancy?. At the same time the
fetus is an allogenic antigen for the mother, it’s normal
for the mother to make a series of immune response to
ensure that the fetus can be safely exist rather than be
ruled out. The disorders of immune system are closely
related to a variety of pregnancy-related diseases®.
Many studies have shown that when these diseases
occur, the content of maternal immunoglobulins will be
changed. Serum IgG, IgM and IgA levels of pregnant
women with hypothyroidism are higher than those of the
normal pregnant women and non-pregnant women™!.

Serum IgG, IgM and IgA levels of pregnant women with
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gestational hypertension were significantly lower than
those of the normal pregnant women®. A significant
decrease of serum IgG and IgM, and increase of IgA
have been observed in women with gestational diabetes
mellitus. In addition, 4 subtypes of IgG also show
different change in these patients'®. As an acute phase
reaction protein, immunoglobulins can be elevated in
preterm labor, preeclampsia, miscarriage and some other
processes associated with the inflammatory responsel”.
Therefore, the changes of serum immunoglobulin in
pregnant women are of great significance for the early
detection of some pregnancy-related diseases. Yet the
premise for doctors to make accurate judgment is to
establish an accurate and effective medical reference
interval (RI). For the less relevant research at home and
abroad, this study establishes standard reference sections
in groups according to Definition, Establishment and
Validation of Medical Laboratory Reference Section'®
and Medical Laboratory—Requirements for Quality and
Competence?, providing accurate information for

medical staffs.

1 Material and methods

1.1 Subjects

According to the screening criteria®, 369 healthy
pregnant women aged (29.47+3.84) years were selected
from the Department of Obstetrics, Second Xiangya
Hospital of Central South University from August 2019
to October 2019. They were divided into 3 groups
according to different gestational age: 123 were in early
pregnancy (<137 weeks), 123 in middle pregnancy (14—
27" weeks), 123 in late pregnancy (=28 weeks).
Inclusion criteria were as follows: 1) >18 years old; 2)
no immune diseases; 3) hasn’t taken drugs that affect
the detection indicator recently; 4) willing to support
and cooperate with the research, and signed the
informed consent. Exclusion criteria were as follows: 1)
with heart, liver, or kidney diseases; 2) with mental
illness such as depression; 3) has a history of diabetes
and hypertension; 4) with diseases such as infection,
hypersensitivity reaction, or hypothyroidism; 5) has
alcohol abuse, smoking, or obesity; 6) has surgery
during the previous 4 months of pregnancy or blood
transfusion or donation within 6 months; 7) has a history
of inherited diseases; 8) drug intake within 2 weeks or

antibiotic abuse; 9) has viral hepatitis type B, viral

hepatitis type C, AIDS, and other viral infectious
diseases.

Simultaneously, 123 healthy non-pregnant women
aged (29.52+£3.77) years were selected from the same
hospital for routine physical examinations during the
same period as a control group. Non-pregnant women
who had been pregnant and lactating within 1 year were
excluded from the study.

1.2 Specimen collection and detection

All participants took the normal lifestyle and
avoided strenuous exercise 3 days before drawing blood.
After fasting for 8 h, venous blood was drawn in the
morning. The specimens were collected in a vacuum
blood collection tube containing biochemical separation
gel (Guangzhou Yangpu Medical Products Co., Ltd.).
After 30 minutes at room temperature, the samples were
centrifuged at 3 000 g for 5 minutes and then measured
within 2 hours. There was no hemolysis, blood lipid, and
jaundice in the samples.

IgG, IgM, and IgA were detected by immune
transmission turbidities using Beckman instruments and
their complementary reagents. IgE was determined by
electrochemiluminescence method using Roche E602
electrochemiluminescence =~ immunoassay and  its
accessory reagents. For quality control, concentrations
of serum immunoglobulin in 2 controls were tested.
Precision and accuracy were demonstrated according to
the document EP 15A recommended by Clinical
Laboratory and Standards Institute (CLSI) and for
participants in the comparison between laboratories
organized by the National Center for Clinical
Laboratory, the bias of serum immunoglobulin was <5%,

and the results were satisfactory.

1.3 Statistical analyses

All data were analyzed by SPSS 22.0 statistical
software. Prior to analysis, all data were outliers using
the Dixon test. The distribution of data was judged by
the Kolmogorov-Smirnov test. When P>0.05, the data
were obeyed the Gaussian distribution, otherwise the
data were non-Gaussian distributed. Multiple analysis of
variance analysis (Turkey method) was used in multiple
Gaussian  distributed pregnant groups, and the
differences among groups were analyzed by ANOVA
analysis. If it does not meet the Gaussian distribution,
use the non-parametric test of Mann-Whitney U test for

comparison. The difference was statistically significant
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when P<0.05. At last, a nonparametric 95% percentile
method was used to calculate the RI for serum

immunoglobulin in pregnant women.

2 Results

2.1 Comparison of serum immunoglobulin levels in
non-pregnant and pregnant women

Compared to the non-pregnant women, the levels
of serum IgG, IgM, IgA, and IgE in pregnant women
were significantly decreased (all P<0.01; Figure 1, 2),
with 51.81% for IgG, 43.84% for IgM, 55.80% for IgA,
and 49.80% for IgE.

Calculated by 95% non-parametric method, the 95%
RIs of serum levels of IgG, IgM, IgA, and IgE in non-
pregnant women were 11.79-13.07 g/L, 1.27-1.65 g/L,
1.99-2.50 g/L, and 4.83-76.31 ng/mL, respectively.
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Figure 1 Comparison of serum levels of IgG, IgM, and

IgA between the pregnant group and the non-pregnant

group
**P<0.01.

2.2 Comparison of serum immunoglobulin levels in
the different trimesters of pregnancy

Although there were some changes of serum levels
of IgG, IgM, and IgA in the 3 periods of pregnancy, no
significant difference was observed among the 3 periods
(all P>0.05). There was significant difference in serum
IgG level between the early pregnancy group and the
late pregnancy group (P<0.05), but there was no
significant difference in the serum levels of 1gG, IgM,
and IgA between other two groups (all P>0.05, Figure
3). No significant difference was found in serum IgE
level among the 3 periods of pregnancy (P>0.05, Figure

4). Serum IgE level in the middle pregnancy increased,

but it returned to the early equivalent level again in late

pregnancy.
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Figure 2 Comparison of serum IgE levels between
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Figure 3 Comparison of serum IgG, IgM, and IgA levels
in the various trimesters of pregnancy
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2.3 RI of serum immunoglobulin in the different
trimesters of pregnancy

RI of the 3 pregnancy periods was established
separately. The RI of serum IgG in early pregnancy,

middle pregnancy, and late pregnancy were 6.02—

Table 1 RI of serum immunoglobulin levels

7.70, 5.18-6.85, and 4.58-5.72 g/L, respectively. The
RIs of serum IgM, IgA, and IgE were established
after combining data of different pregnancy periods.
See Table 1 for details.

Groups IgG/(g'L™) IgM/(g'L™) IgA/(g'L™") IgE/(ng'mL")
Early pregnancy 6.02-7.70 0.71-0.93 0.90-1.09 68.30-107.69
Middle pregnancy 5.18-6.85 0.71-0.93 0.90-1.09 68.30-107.69
Late pregnancy 4.58-5.72 0.71-0.93 0.90-1.09 68.30-107.69

3 Discussion

In recent years, with the opening of the second
child policy, more and more attention has been paid to
the physiological health of pregnant women. Study!?
has shown that maternal serum immunoglobulin level
can change significantly based on the special
physiological condition of pregnant women, which can
not only suggest the emergence of abnormal pregnancy,
but also provide a scientific basis for early diagnosis,
timely treatment, and prognosis of some pregnancy-
related diseases. Moreover, intravenous immuno-
globulin therapy is increasingly used in the field of
obstetrics and neonatology!, thence it is really
important to pay attention to the changes of maternal
serum immunoglobulin level. Scholars have done
similar research before, but the result is quite
controversial. Research!"? found that serum IgG, IgA,
and IgM levels of pregnant women were decreased.
Some found that pregnant women with decreased serum
IgG and increased IgM had no significant difference in
IgA levels!™. Still others showed that there was a
decrease in maternal IgG, IgM, IgA, and IgE during

pregnancy!'¥.

There are 3 possible reasons for this
circumstance. The first is the regional differences. There
are regional differences in serum IgG level, which lead
to different results in different countries or provinces.
The second is the individual differences. Immunoglobulin
especially the IgE changes dramatically in different
individuals. Serum total IgE level is positively

correlated with the pregnancy history of adult women.

At the same time, the level of serum IgE during
pregnancy seems to be related to the sex of the fetus.The
third is due to the different detection principles, which is
the most important reason'>'. At present, the
commonly used methods are single immunodiffusion
and immunoturbidimetry. Immunodiffusion method has
more influencing factors, lower accuracy, and longer
experimental time than immunoturbidimetry method,
which has advantages of good precision and linear, high
degree of automation, and strong anti-interference
ability. The method of IgE used in our experiment is
electrochemiluminescence, which has high sensitivity
and specificity.

Although the test results for changes in serum
immunoglobulin during pregnancy are controversial, it
can be seen that the trend of IgG level is declining. The
degree of IgG decrease has nothing to do with the age of
the mother. So, what is the reason for the decrease in
maternal immunoglobulin levels during pregnancy?
Some scholars believe that serum IgG is consumed
through antibody blocking effect during pregnancy; in
addition, IgG can enter the fetus through the placental
barrier, leading to the decrease of maternal IgG level!”.
Meanwhile, immunoglobulin in pregnant women’s
serum is diluted for an increase of body blood volume,
resulting in the decreased final measured level. Some
pregnant women have mild proteinuria, through which
serum immunoglobulin is lost!"®l. However, changes in
serum immunoglobulin have nothing to do with
hemodilution, as when increasing the volume of serum

doesn’t result in an increase in the Ig content, that is, the
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production  of IgG s constant. Finally,
immunosuppression could be the main reason for the
decline of immunoglobulin during pregnancy!"”. In
addition, high IgE level may be associated with the
occurrence of miscarriage.

Hormones play an important role in suppressing
maternal immune function during pregnancy. Fetal
trophoblast cells promote the production of IL-10
secreting B cells, which may be related to immune
tolerance™. Villous trophoblast cells on the surface of
decidual placenta, a functional immune tissue, interact
with cells to

immune play the role of

immunosuppression  and  immune  nutrition®",
Simultaneously, the proportion of CD3", CD4", CD19",
CD4/CD8" and NK decreases™™, indicating that cellular
immunity is significantly inhibited. Humoral immunity
will be affected ascellular immunity and humoral
immunity form an immune network that affects with
each other. In addition to the immunosuppressive effects
of regulatory T lymphocytes in the maternal body that
specifically recognize the paternal component of fetal
cells, there are many molecules that can exert
immunosuppression in semen, such as TGF- 8, which
can induce the conversion of T lymphocytes into Treg
cells®. As a result, body’s immunoglobulin levels
decline during pregnancy.

Although the mechanism of immunosuppression
during pregnancy is not clear yet, this study found that
there was a clear difference in the level of
immunoglobulin between pregnant and non-pregnant
women, and immunoglobulin levels can be used to
monitor the pregnancy situation to some extent.
Therefore, the 95% RlIs of serum IgG, IgM, IgA and IgE
of healthy pregnant women were established, providing

a reliable basis for clinical decision-making.
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