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Chapter 7

Transient Hypogammaglobulinemia

of Infancy

Magee DeFelice, MD, FAAP, Nemours/Alfred I. duPont Hospital for Children,

Wilmington, Delaware, USA

Immunoglobulin or Ig, also known as gamma globulin or immune
globulin, refers to the liquid plasma component of blood that contains
immunoglobulins or antibodies. These antibodies have the important
role in the immune system of neutralizing bacteria and viruses, and
enhancing the phagocytosis and destruction of bacteria, certain

viruses, and other pathogens.

When antibody molecules recognize a microorganism as foreign, they
physically attach to it and set off a complex chain of events involving
other components of the immune system that work to eventually
destroy the infection. Antibodies vary with respect to their specialized
functions in the body. These variations are determined by the
antibody’s chemical structure, which in turn determines the class of the
antibody (or immunoglobulin). There are five major classes of antibodies
(IgG, IgA, IgM, IgD and IgE). IgG has four different subclasses (IgG1,
IgG2, 1IgG3, IgG4). IgA has two subclasses (IgA1 and IgA2).

Overview

Newborn babies are unable to make their own
lgG. Instead, babies rely on the IgG that passes
through the placenta to them from their mother
during the last three months of pregnancy. This
IgG is important in protecting babies against
infections. The other immunoglobulins, IgA, IgM,
and IgE, do not cross the placenta. When IgG
levels are checked in a newborn, the levels reflect
the IgG received from the mother. Babies born
early, or prematurely, have less time to receive
IgG from their mothers, so they may have lower
IgG levels. Gradually, the baby's humoral immune
system matures and begins to make its own IgG.
Sometimes it takes longer than expected for
children to make their own sufficient levels of IgG.
This is called Transient Hypogammaglobulinemia of
Infancy (THI).
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All babies have a period of physiologic low I1gG,

or hypogammaglobulinemia, when the levels of

the mother’s IgG are decreasing and the baby's
production of IgG is increasing. This generally
occurs when babies are 3 to 6 months of age and
may be more pronounced in premature infants.
When low IgG levels persist past 6 months of age,
THI may be suspected. It has been estimated

that as many as one in 1,000 children have THI.

The true frequency of THI is unknown because
immunoglobulins are not routinely checked in
healthy children. For this reason, THI may be
underdiagnosed. THI has been reported around the
world. Both males and females are affected, though
males appear to be more frequently affected, about
twice as often as females.

Cause

The cause of THI is unknown, but it is thought to
be due to B cells (the cells that make antibodies)
taking longer to mature than normal.



Clinical Features

Some children with THI have no symptoms at all
while others have recurrent infections beginning in
infancy. Asymptomatic children with THI may come to
medical attention due to a family history of immune
system problems. In children with symptoms,
recurrent upper respiratory tract infections are
commonly seen, especially ear infections. Lower
respiratory tract infections, such as bronchitis and
pneumonia, can also occur. More severe infections
affecting the bloodstream, brain, and gastrointestinal
(Gl) tract have been reported but are rare. If severe
infections occur, it is important to consider other
types of immunodeficiency as a possible cause.
Infections in children with THI usually start to improve
by age 2. Most children with THI have normal growth
and development.

Diagnosis

While THI may be suspected in an infant, the
diagnosis can only be made once IgG levels

have normalized, showing that the low level was
temporary. In other words, THI can only be officially
diagnosed looking back over time.

The criteria for diagnosing THI includes an 1gG

level that is found to be lower than 95% of children
of similar age (two standard deviations below the
average level or lower) when measured on at least
two separate occasions. The other immunoglobulins
including IgA and IgM might be normal or low in
infants with THI. Other immunodeficiencies must be
ruled out prior to making the diagnosis. When the
IgG is very low, or when all immunoglobulins are low,
an alternate diagnosis may be suspected. There are
no specific findings on physical examination that help
make the diagnosis of THI.

The evaluation should include checking antibody
levels (titers) to things against which the child has
been previously vaccinated, such as tetanus and
pneumococcal vaccine. Most children with THI are
able to make antibodies to vaccines. However, if
vaccine titers are low, a booster dose of the vaccine
may be given and measurement of the antibody
levels repeated after four to six weeks, to evaluate
the immune response. Immune memory may be
evaluated by rechecking the vaccine antibody
levels again in six months. If a child does not
make antibodies to vaccines, consultation with an
immunologist is indicated.

A complete blood count to check the numbers of
white blood cells, especially the lymphocytes, is
important in the work-up of THI. If lymphopenia, a
low number or percent of lymphocytes, is present
along with low IgG levels, additional studies will be
necessary and consultation with an immunologist
is warranted. This is because low lymphocyte
numbers are not typically seen in THI and may be
a sign of another type of Pl. Additional reasons for
consultation with an immunologist are severe or
persistent infections, unusual infections, poor growth,
chronic diarrhea, or IgG levels that do not improve
over time.

It is important to rule out other causes of low IgG
during the evaluation, including B cell defects (such
as X-linked Agammaglobulinemia) and combined

T and B cell defects (such as Severe Combined
Immunodeficiency). In addition, it is important to rule
out loss of IgG as a possible cause of a low IgG level.
In THI, the 1gG is low because the infant has trouble
making IgG, a production problem. In contrast, some
infants make normal levels of IgG but quickly lose

it, such as those infants with some gastrointestinal,
heart, or kidney diseases.

Treatment

Asymptomatic children with THI do not require
treatment, but they still require monitoring until it is
demonstrated that the IgG level is normal and the
child can make and maintain protective responses to
vaccinations. For children with symptoms, the goal
of treatment is to prevent infection. It is important to
adhere to good hand hygiene and limit sick contacts
to reduce the risk for infection transmission.

In children who have frequent or severe bacterial
infections, antibiotics are sometimes given
prophylactically for prevention. Rarely, in those with
recurrent or severe infections who continue to have
infections even while receiving antibiotic prophylaxis,
IgG replacement has been selectively used. Based
on studies, it does not appear that using IgG
replacement prolongs the natural course of THI, but
it is important to note it will delay further work-up.
This is because when immunoglobulins

and specific antibody levels are measured in
someone receiving immunoglobulin replacement
therapy, the IgG and antibody response levels
measured reflect the amount of antibody in the Ig
product as well as that the child’s immune system is
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making. A period off IgG replacement for 4-6 months
is necessary before the child’s own immunoglobulin
levels and vaccine titers can be checked accurately.
Generally this assessment off of Ig replacement is
done during the spring and summer months, after
the flu and respiratory virus season. However the
vast majority of children with THI do not require Ig
replacement therapy.

Figure 7:1: Imnmunoglobulin G (IgG) Levels
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Expectations

Children who have low IgG levels should be

closely followed, because low IgG can increase the
risk for infections. Monitoring includes checking
immunoglobulin and specific antibody levels,
tracking growth, and evaluating for other possible
causes of low IgG. The expectation is that IgG levels
will normalize between 2 to 5 years of age.

If monitoring reveals persistently low immunoglobulin
levels and/or low responses to vaccines, a different
diagnosis should be considered. Some children
initially suspected to have THI are later diagnosed
with another antibody disorder such as Common
Variable Immune Deficiency or Specific Antibody
Deficiency when their THI does not resolve. Careful
monitoring is important for this reason.

Until it is demonstrated that the child has normal
humoral immune function, live viral vaccines
(Varivax®) should be held. If a child has an impaired
response to these vaccines, it is possible to contract
the illness after vaccination.

Adapted from: Chapter 7 Transient
Hypogammaglobulinemia of Infancy. IDF Patient
& Family Handbook for Primary Immunodeficiency
Diseases 5th Edition. 2013.
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