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Introduction. Coincidence of X-linked agammaglobulinemia (XLA) and secondary hemophagocytic syndrome (sHS) is atypical.
Both diseases are rare and pathogenesis of the latter one is not clearly known. Case Presentation. A 5-year-old boy was diagnosed
both with XLA and sHS. However, in his history, he did not have severe and recurrent infections. Bruton tyrosine kinase (BTK)
gene mutation was present (c.1581_1584delTTTG). To the best of the authors’ knowledge, coincidence of XLA and sHS had not
been reported in the literature before. Conclusion. Patients with XLA are extremely vulnerable to recurrent bacterial infections.e
diagnosis of XLA with sHS at any time of life is both an interesting and challenging situation without history of recurrent bacterial
infections.

1. Introduction

e defect in Bruton’s tyrosine kinase (BTK) is caused by
the absence of mature B cells in peripheral blood. Normally,
patients with XLA is exposed to bacterial infections in the
early childhood and live vaccines can be harmful. Further-
more, what distinguishes XLA from most other humoral
defects is the increased frequency of chronic enteroviral
infections [1].

Hemophagocytic syndrome (HS) is a life-threatening dis-
order and is uncommon in children. HS can be divided into
two groups: the familial (genetic) form and the secondary
(reactive) form. e perforin 1 gene (PRF1), hMunc13-4
gene (�NC13D), STX11, and RAB27A are de�ned as genetic
defects in the familial form.e secondary form can be due to
three main etiologies: infections, malignancies, and systemic
connective tissue disorders. In older children, HS is oen
associated with the secondary form caused by viral infections
[2].

We here present a 5-year-old case of XLA who suffered
from severe pneumonia. He was diagnosed XLA shortly aer
sHS diagnosis. A mutation (c.1581_1584delTTTG) in BTK
gene was present. is mutation is reported for the second
time in the literature according to our knowledge.

2. Case Presentation

e 5-year-old male child had severe pneumonia and pleural
effusion when he was admitted to our hospital. His body
temperature was constantly high in the last two months
despite the peroral antibiotic treatment. His parents were not
consanguineous.

History was not remarkable with respect to recurrent
infections or frequent hospitalizations. We found out that
in pedigree chart, his brother, one of his maternal uncles,
and his maternal aunt’s two sons died because of infections
in early infancy. He had an obvious right foot drop and
muscle wasting in his right leg which developed aer he was
administered oral polio vaccine when he was 1.5 years old.

On his physical examination, his weight was in the 50th
percentile and his height was in the 75th percentile, and
axillary temperature was 39-40∘C. ere were no visible
tonsils and palpable lymph nodes. Breath sounds were
notably diminished in the le lung. He had no hepatomegaly
and splenomegaly but he met the diagnostic criteria of sHS
(Table 1).

Initial laboratory investigations are summarized in Table
1. Anemia, neutropenia, thrombocytopenia, hypertriglyc-
eridemia, and hyperferritinemia were found in laboratory
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F 1: BTK mutation of the patient (c.1581_1584delTTTG).

T 1: Laboratory characteristics of the patient.

Presentation
January 21, 2010

Diagnosis of HS
February 09, 2010

Aer treatment
February 22, 2010 Reference

WBC (ANC) 10.6 0.8 6.0 2.0–7.5 × 109/L
Hemoglobin 9.7 8.7 9.3 14–16 g/dL
Platelets 592 20 634 150–450 × 109/L
INR 0.86 1.4 0.83 0.8–1.2
PTT 13.4 30.9 32.7 22.6–35 sec
Fibrinogen 241 175–400mg/dL
AST 18 96 27 0–35U/L
ALT 10 69 20 0–45U/L
Ferritin 80 562 65 7–142 ng/mL
LDH 335 798 272 110–295U/L
Triglycerides 79 500 153 30–199mg/dL
IgG <33.3 1400 528–1490mg/dL∗

IgM 12.6 10.5 33–207mg/dL∗

IgA <6.67 <6.67 23–205mg/dL∗

CD3% 94 72 55–79∗

CD19% 0.5 0.46 11–31∗

CD16+56% 7 8 5–28∗
∗normal values for Turkish children are presented in [3, 4].

studies. Bone marrow aspiration revealed hemophagocy-
tosis. Serum immunoglobulin levels were extremely low
(IgG: <33mg/dL, IgM: 12.6mg/dL, and IgA: <6.67mg/dL).
Reference values of serum immunoglobulin for 5-year-old
Turkish children are as follows: IgG: 528–1490mg/dL, IgM:
33–207mg/dL, and IgA: 23–205mg/dL [3]. Flow cytometry
analyses demonstrated the complete lack of circulating B cells
(CD19% 0.5) (Table 1). In his healthy Turkish peers, the range

of the normal lymphocyte values are given in Table 1 (%
CD19 11–31) [4]. Mutations of perforin and SH2D1A genes
were not detected, whereas BTK gene mutation was present
(c.1581_1584delTTTG) (Figure 1).

e treatment was begun on January 21, 2010 and
the patient was administered intravenous teicoplanin
20mg/kg/day and ceriaxone 100mg/kg/day for 21 days;
however, his temperature did not drop. No infectious
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agents were isolated from the cultures of blood, stool, and
other body �uids drawn on the onset of the treatment
and throughout the treatment. His bone marrow analysis
performed on the 21st day of the treatment showed HS.
erefore, intravenous immune globulin (1.0 g/kg/day)
for two days was administered. Anemia, neutropenia,
thrombocytopenia, and hypo�brinogenemia were improved
following the administration of intravenous immune
globulin and he was discharged on February 22, 2010.

3. Discussion

X-linked agammaglobulinemia is a hereditary immunod-
e�ciency caused by mutations in the gene encoding BTK
and is characterized by recurrent severe infections. ese
recurrent infections occur at about 7–9 months aer birth,
when transplacental antibody titers begin to decrease and
when the infant’s body is unable to compensate for low levels
of antibodies. e diagnosis of XLA is based on lymphoid
hypoplasia, which is realized during the physical examina-
tion, low serum immunoglobulin, the absence of speci�c
antibody response, and the lack of B cells in peripheral
blood. Some patients may develop vaccine-related paralytic
poliomyelitis [5, 6]. e patient had all the �ndings of XLA
except frequent infections.

Our patient was diagnosed with XLA shortly aer sHS
diagnosis. Splenomegaly and hepatomegaly, which are pro-
gressive, are usually present in sHS, but physical examination
revealed none of them in our patient [7]. In sHS, some
patients may have lymph nodes enlargement, although the
lymph nodes of our patient were not palpable. However,
adenoids and tonsils in XLA disease are frequently rudimen-
tary and lymph nodes are reduced in size. Coincidence of
XLA and sHS has not been reported in the literature [7].
Our patient is the �rst case who had an unusual association
between XLA and sHS.

Since secondary HS is rare in older children and mostly
develops due to infections and symptoms of familial HS
generally begin during infancy and early childhood, familial
HS was the prediagnosis.e review of the literature revealed
only one familial HS report [8]. Immunosuppressive therapy,
as well as anticytokinic therapy including TNF-blockademay
be employed for cytokine storm in HS [9]. As our patient’s
brother and cousins died, SH2D1A and perforin genes were
investigated only in our patient, but no mutations were
detected.

e patient was diagnosed as XLA, since mutation
was found in BTK gene. Analysis of the patient’s DNA
revealed the deletion of 4 nucleotides (TTTG) in exon 16
of the BTK gene (c.1581_1584delTTTG). is mutation is
reported for the second time in the literature. e mutation
(c.1581_1584delTTTG) of BTK genewas previously reported
in the literature by Ameratunga et al. [10] for the �rst time.
Similarly, they did not report history of recurrent infections,
either. Genotype and phenotype correlations have not been
established in patients with XLA currently. A very few
publications are available reporting this paradoxical clinical
and laboratory �ndings [11, 12].

is mutation in XLA may result in delayed recurrence
of infections and is of importance. We wanted to point out
to the coexistence of XLA and sHS which leads to unusual
lymphoid hypoplasia.

4. Conclusion

Clinicians should be aware that primary immune de�ciencies
at any time of the childhood may manifest with an atypical
course. XLA is a disorder that is extremely susceptible to
bacterial infections and presents with recurrent infections.
e recognition of XLA with sHS at any time of life is a
rare and challenging condition without history of recurrent
infections.

References

[1] A. Plebani, A. Soresina, R. Rondelli et al., “Clinical, immuno-
logical, and molecular analysis in a large cohort of patients with
X-linked agammaglobulinemia: an Italian Multicenter Study,”
Clinical Immunology, vol. 104, no. 3, pp. 221–230, 2002.

[2] U. Zur Stadt, K. Beutel, S. Kolberg et al., “Mutation. Spectrum
in children with primary hemophagocytic lymphohistiocytosis:
Molecular and functional analyses of PRF1, UNC13D, STX11,
and RAB27A,”HumanMutation, vol. 27, no. 1, pp. 62–68, 2006.

[3] G. Aksu, F. Genel, G. Koturoglu, Z. Kurugöl, andN. Kütükçüler,
“Serum immunoglobulin (IgG, IgM, IgA) and IgG subclass
concentrations in healthy children: a study using nephelometric
technique,” Turkish Journal of Pediatrics, vol. 48, no. 1, pp.
19–24, 2006.

[4] A. Ikinciogullari, F. Dogu, and E. Babacan, “Peripheral blood
lymphocyte subsets in children with frequent uppr respiratory
tract infections,” Turkish Journal of Pediatrics, vol. 50, no. 1, pp.
63–66, 2008.

[5] A. Kumar, S. S. Teuber, and M. E. Gershwin, “Current per-
spectives on primary immunode�ciency diseases,” Clinical and
Developmental Immunology, vol. 13, no. 2–4, pp. 223–259, 2006.

[6] C. I. E. Smith, A. B. Satterthwaite, and O. N. Witte, “X-linked
agammaglobulinemia: a disease of Btk tyrosine kinase,” in
Primary Immunode�ciency a Molecular and �enetic Approach�
Part II Syndromes, H. D. Ochs, C. I. E. Smith, and J. M. Puck,
Eds., chapter 21, pp. 279–303, Oxford University Press, New
York, NY, USA, 2nd edition, 2007.

[7] A.H. Filipovich, “Hemophagocytic lymphohistiocytosis (HLH)
and related disorders,” Hematology/e Education Program of
the American Society of Hematology, pp. 127–131, 2009.

[8] G. E. Janka, “Familial and acquired hemophagocytic lympho-
histiocytosis,” Annual Review of Medicine, vol. 63, pp. 233–246,
2012.

[9] M. Aringer and J. S. Smolen, “erapeutic blockade of TNF in
patients with SLE-promising or crazy?”Autoimmunity Reviews,
vol. 11, pp. 321–325, 2012.

[10] R. Ameratunga, S.-T. Woon, M. Brewerton et al., “Primary
immune de�ciency disorders in the South Paci�c: the clinical
utility of a customized genetic testing program inNewZealand,”
Annals of the New York Academy of Sciences, vol. 1238, no. 1, pp.
53–64, 2011.



4 Case Reports in Medicine

[11] E. López-Granados, R. Pérez De Diego, A. Ferreira Cerdán, G.
Fontán Casariego, and M. C. García Rodríguez, “A genotype-
phenotype correlation study in a group of 54 patients with X-
linked agammaglobulinemia,” Journal of Allergy and Clinical
Immunology, vol. 116, no. 3, pp. 690–697, 2005.

[12] A. Broides, W. Yang, and M. E. Conley, “Genotype/phenotype
correlations in X-linked agammaglobulinemia,” Clinical
Immunology, vol. 118, no. 2-3, pp. 195–200, 2006.



Submit your manuscripts at
http://www.hindawi.com

Stem Cells
International

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

MEDIATORS
INFLAMMATION

of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Behavioural 
Neurology

Endocrinology
International Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Disease Markers

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

BioMed 
Research International

Oncology
Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Oxidative Medicine and 
Cellular Longevity

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

PPAR Research

The Scientific 
World Journal
Hindawi Publishing Corporation 
http://www.hindawi.com Volume 2014

Immunology Research
Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Journal of

Obesity
Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

 Computational and  
Mathematical Methods 
in Medicine

Ophthalmology
Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Diabetes Research
Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Research and Treatment
AIDS

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Gastroenterology 
Research and Practice

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Parkinson’s 
Disease

Evidence-Based 
Complementary and 
Alternative Medicine

Volume 2014
Hindawi Publishing Corporation
http://www.hindawi.com


