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1 | INTRODUCTION
Transient hypogammaglobulinemia of infancy (THI) is clas-
sically described as prolongation of the "physiologic" immu-
noglobulin nadir that is normally observed during the first
three to six months of life. Immunoglobulin G (IgG) levels
usually recover by the age of 2 to 4 years and may recover in
adolescence and adulthood in some patients.' The underlying
basis for this disorder is unknown and may be heterogeneous.
Diagnosis is also made retrospectively upon normalization
of immunoglobulin levels. Infants with THI must be distin-
guished from those with permanent forms of primary immu-
nodeficiency such as common variable immunodeficiency
disorders (CVID), in which switched memory B cells are
diminished or absent and are considered a good biomarker in
CVID patients.2 Flow cytometric analysis of class-switched
memory B cells in the peripheral blood of CVID patients can
also reveal defects at various stages of B-cell differentiation
in CVID subgroups.2

We encountered an infant with hypogammaglobulinemia
who also had developmental delay and was finally diagnosed
as having THI at 5 years of age. Interestingly, he also had a
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Transient hypogammaglobulinemia of infancy may be associated with chromosome
del (16)(p11.2) that has reportedly been associated with other forms of primary im-
munodeficiency (Clin Immunol, 2009, 131, 24; J Allergy Clin Immunol, 2015;135,
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genetic abnormality, namely del (16) (p11.2p12) that has not
been reported to be associated with THI so far.

16p11.2 deletion syndrome, Online Mendelian Inheritance
in Man (OMIM) #611913, is a genetic disorder with varying
estimates of prevalence from as low as 3:10 000 to as com-
mon as 1:235.* Individuals with 16p11.2 deletion syndrome
usually have developmental delay, intellectual disability, and
minor physical abnormalities such as low-set ears or par-
tial syndactyly. Other individuals with the 16p11.2 deletion
have no associated health or behavioral problems, and so the
deletion may never be detected. Maggadottir reported rare
variants at 16p11.2 were associated with CVID.’ Here, we
discuss the possibility that THI may be associated with re-
duced switched memory B cells and del (16) (p11.2p12) in
the same patient.

2 | CASE PRESENTATION

A 10-year-old boy was born at 38 gestational weeks with
1759g of birth weight and favorable Apgar score. He did
not have other abnormalities on physical examination. His

This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and reproduction in any medium, provided the original

work is properly cited.
© 2021 The Authors. Clinical Case Reports published by John Wiley & Sons Ltd.

Clin Case Rep. 2021;9:e03837.
https://doi.org/10.1002/ccr3.3837

wileyonlinelibrary.com/journal/ccr3 1of3


www.wileyonlinelibrary.com/journal/ccr3
https://orcid.org/0000-0002-2951-6540
http://creativecommons.org/licenses/by/4.0/
mailto:ito0112@ss.iij4u.or.jp

ITO ET AL.

20f3 -
—I_Wl LEY_ClInlca| Case Reports _

mother had been diagnosed with antiphospholipid syn-
drome. Hypogammaglobulinemia was detected when he
developed axillary lymphadenitis following BCG vaccina-
tion at 6 months of age. It was successfully treated with a
beta-lactam antibiotic. Immunologic evaluation revealed
hypogammaglobulinemia-IgG 105 mg/dL (5-12 month
reference range: 172-1069 mg/dL), IgA < 10 mg/dL
(4-6 month reference range: 4.4-84 mg/dL), and IgM 7 mg/
dL (5-9 month reference range: 33-126 mg/dL).6 He did not
have secondary causes of hypogammaglobulinemia such as
corticosteroid therapy or protein-losing states. The frequency
of total B cells within the lymphocytes was 17%, which was
within normal range. T and NK cell numbers were normal.
Responses to phytohemagglutinin and concanavalin A were
normal, indicating normal T cell function. Neutrophil respir-
atory burst assays were normal. At the age of 1 year, immu-
nologic re-evaluation showed hypogammaglobulinemia-IgG
142 mg/dL (5-12 month reference range: 172-1069 mg/dL),
IgA < 10 mg/dL (7-12 month reference range: 10-106 mg/
dL), and IgM 16 mg/dl (10-12 month reference range: 41-
173 mg/dL).6 IgD~CD27" switched memory B cells in the
total B cells was 2.2%. According to European consensus
classification for CVID,”® switched memory B cells less than
2% were defined “severely reduced”. So, we considered 2.2%
switched memory B cells to be “reduced” and followed him
up as we were unable to exclude CVID. Since his psycho-
motor development was delayed, G-banding stain and fluo-
rescence in situ hybridization (FISH) was performed and del
(16) (p11.2p12) was found. He was placed on prophylactic
sulfamethoxazole-trimethoprim without immunoglobulin
replacement therapy (Figure 1). He did not have recur-
rent infections, allergic disease nor autoimmune diseases
throughout the course. IgG level was fluctuating between 4
to 5 years of age, but normalized after 5 years of age (95%
range of IgG level in relation of 4-5 years old: 463-1236 mg/
dL)9 (Figure 1). He had normal vaccine responses during
the period of hypogammaglobulinemia as well as after the
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FIGURE 1 Time course of immunoglobulin levels. IgG levels

fluctuated during 4 to 5 years of age, then normalized thereafter. IgA
and IgM were gradually increasing

recovery of IgG. We made a clinical diagnosis of THI rather
than CVID due to his clinical course. By definition, the diag-
nosis of THI can be made with certainty only in retrospect.

His height and weight remained age-appropriate, but he
was found to have intellectual disability.

3 | DISCUSSION

When hypogammaglobulinemia is detected early in life,
THI needs to be differentiated from more serious primary
immunodeficiency disorders that present similarly with
a picture of humoral deficiency, including CVID and X-
linked Agammaglobulinemia (XLA). A definitive diagnosis
of THI is only possible upon normalization of IgG levels.
Demonstration of a normal vaccine response also made
secondary causes of hypogammaglobulinemia unlikely.
Presence of B and T cells made XLA and severe combined
immunodeficiency (SCID) unlikely, respectively. CVID is a
phenotypic diagnosis with a polygenic inheritance in most
cases, and hence genetic evaluation could potentially be val-
uable in this patient, although there is currently no known
correlation between clinical presentation and specific gene
defects.'” This patient underwent serial evaluation of IgG
levels, which was critical for eventual diagnosis of THI, but
whilst waiting for the IgG levels to normalize, genetic evalu-
ation for primary immunodeficiency was also carried out,
including FISH.

As this patient was found to have both THI and 16p11.2
deletion syndrome, we explored the possibility of an associ-
ation between these 2 clinical entities. 16p11.2 deletion has
been reported to be associated with other forms of primary
immunodeficiency including SCID and CcvID,>!! making
the association between THI and 16p111.2 deletion tenable.
Maggadottir et al identified 11 single nucleotide polymor-
phisms (SNPs) at the 16p11.2 locus associated with CVID.?
The most significant SNP is in the gene fused-in-sarcoma
(FUS), with 4 other SNPs mapping to integrin CDI11b
(ITGAM). The gene FUS has an intrinsic role in the prolif-
erative responses of B cells to specific mitogenic stimuli.'
ITGAM encodes integrin alfa (CDI11b). Integrins are het-
erodimeric integral membrane proteins with key roles in ad-
hesion and cell contact. CD11b forms the leukocyte-specific
heterodimer macrophage receptor 1/complement receptor 3
(Mac-1/CR3). CR3 is expressed on mononuclear phagocytes,
neutrophils, natural killer cells, a subset of B cells,13 and
some T cells. Thus, the ITGAM variant might impair these
critical functions of the immune system. Unfortunately, these
immunological and molecular analyses have not been done
due to technical restrictions in our institutions.

Nevertheless, this case report may serve to add on to the
spectrum of immunodeficiencies that may be associated with
16p11.2 deletion.
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However, it is tenuous to ascribe a direct causal relation-
ship between THI and 16p11.2 deletion for multiple reasons.
Firstly, 16p11 deletion has been found to be the second most
common deletion in patients who undergo chromosomal mi-
croarray (CMA)* and patients with rare clinical conditions
who undergo a CMA as a part of the evaluation may be found
to have this genetic variation just due to the sheer frequently
of this abnormality. In addition, to the author's knowledge,
there is no other similar report of the same patient having
both clinical entities of THI and 16p11.2 deletion, and there
are numerous reports of patients with 16p11.2 deletion who
do not have THI.

Although the underlying etiology of THI remains unclear
and it is not known whether switched memory B cells are
definitively reduced in THI, our data suggest that this phe-
nomenon to be a possibility in THI. We suggest that analysis
of SNPs at the 16p11.2 locus in future cases of THI may be
of value in deepening the understanding of the underlying
genetic bases.

ACKNOWLEDGMENT

This case report was undertaken in accordance with the
Declaration of Helsinki. This case report was approved by
the independent ethics committee in Toyohashi municipal
hospital. We have data accessible to readers. Written in-
formed consent was obtained from the patients for publica-
tion of this case report.

CONFLICT OF INTEREST
None declared.

AUTHOR CONTRIBUTIONS

TI: participated in patient management, data collection and
writing the draft, and critically reviewed the manuscript. SI:
critically reviewed the manuscript. MH: critically reviewed
the manuscript. YY: critically reviewed the manuscript. EA:
contributed to the interpretation of the cases and critically
reviewed the manuscript.

ORCID
Tsuyoshi Ito “= https://orcid.org/0000-0002-2951-6540
REFERENCES

1. Ameratunga R, Ahn Y, Steele R, Woon ST. Transient hypogam-
maglobulinaemia of infancy: many patients recover in adolescence
and adulthood. Clin Exp Immunol. 2019;198(2):224-232.

10.

11.

12.

13.

Warnatz K, Denz A, Driger R, et al. Severe deficiency of switched
memory B cells (CD27(+)IgM(-)IgD(-)) in subgroups of patients
with common variable immunodeficiency: a new approach to clas-
sify a heterogeneous disease. Blood. 2002;99(5):1544-1551.

. Weiss LA, Shen Y, Korn JM, et al. Association between microdele-

tion and microduplication at 16p11.2 and autism. N Engl J Med.
2008;358(7):667-675.

Kaminsky EB, Kaul V, Paschall J, et al. An evidence-based ap-
proach to establish the functional and clinical significance of copy
number variants in intellectual and developmental disabilities.
Genet Med. 2011;13(9):777-784.

. Maggadottir SM, Li J, Glessner JT, et al. Rare variants at 16p11.2

are associated with common variable immunodeficiency. J Allergy
Clin Immunol. 2015;135(6):1569-1577.

Kliegman R, Stanton B, St Geme JW 111, et al. Nelson Textbook of
Pediatrics, 21st ed. Philadelphia, PA: Elsevier Inc; 2020.
Agematsu K, Nagumo H, Shinozaki K, et al. Absence of
IgD-CD27(+) memory B cell population in X-linked hyper-IgM
syndrome. J Clin Invest. 1998;102(4):853-860.

Wehr C, Kivioja T, Schmitt C, et al. The EUROclass trial: de-
fining subgroups in common variable immunodeficiency. Blood.
2008;111(1):77-85.

Jolliff CR, Cost KM, Stivrins PC, et al. Reference intervals for
serum IgG, IgA, IgM, C3, and C4 as determined by rate nephelom-
etry. Clin Chem. 1982;28(1):126-128.

Abolhassani H, Hammarstrom L, Cunningham-Rundles C. Current
genetic landscape in common variable immune deficiency. Blood.
2020;135(9):656-667.

Shiow LR, Paris K, Akana MC, Cyster JG, Sorensen RU, Puck JM.
Severe combined immunodeficiency (SCID) and attention defi-
cit hyperactivity disorder (ADHD) associated with a Coronin-1A
mutation and a chromosome 16p11.2 deletion. Clin Immunol.
2009;131(1):24-30.

Hicks GG, Singh N, Nashabi A, et al. Fus deficiency in mice re-
sults in defective B-lymphocyte development and activation, high
levels of chromosomal instability and perinatal death. Nat Genet.
2000;24(2):175-179.

Griffin DO, Rothstein TL. A small CD11b(+) human B1 cell sub-
population stimulates T cells and is expanded in lupus. J Exp Med.
2011;208(13):2591-2598.

How to cite this article: Ito T, Iwamoto S, Hirayama
M, Yamada Y, Azuma E. Transient
hypogammaglobulinemia of infancy may be
associated with reduced switched memory B cells and
del (16) (p11.2p12). Clin Case Rep. 2021;9:e03837.
https://doi.org/10.1002/ccr3.3837



https://orcid.org/0000-0002-2951-6540
https://orcid.org/0000-0002-2951-6540
https://doi.org/10.1002/ccr3.3837

