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Severe combined immunodeficiency (SCID) is an inherited disease with profoundly defective T cells, B cells, and natural killer 
(NK) cells. X-linked SCID (X-SCID) is its most common form. In this report, we describe a 4-month-old male with X-SCID who 
presented invagination and also showed hemophagocytic lymphohistiocytosis (HLH). The patient was admitted to our hospital with 
fever, cough, vomiting, monoliasis, and hepatosplenomegaly in postoperative period at the age of 3 months. The laboratory finding 
revealed no detectable T cells and hypogammaglobulinemia despite normal B-cell counts. Diagnosis of X-SCID was established by 
DNA analysis of the interleukin (IL)-2 receptor gamma chain gene (IL2RG); namely, we detected the novel mutation in the splice-
site of exon 5 (c.595-1G>T). The patient died due to infection at the age of 4 months. Also, this case is the first report that describes 
the patient with X-SCID with presented invagination.
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Introduction

X-linked severe combined immunodefi ciency (X-SCID) 
is a rare, life-threatening disease that is characterized by 
marked impairment of both cellular and humoral immu-
nity [1]. X-SCID is the most common form and accounts 
for approximately half of the patients with SCID; patients 
have complete or marked defi ciency of T cells but carry a 
normal or slightly increased number of B cells [2]. X-SCID 
is caused by mutations in IL2RG gene [3]. In the absence 
of a functional γc gene, early lymphoid progenitor cells 
are unable to respond to the cytokine signals of interleukin 
(IL)-2, IL-4, IL-7, IL-9, IL-15, and IL-21 that are crucial 
for the normal development of T cells, natural killer (NK) 
cells, and late-stage B cells [4]. Clinically, X-SCID form 
is characterized by severe and persistent infections start-
ing in the fi rst months of life typically accompanied by 
diarrhea and failure to thrive [5]. Here we reported that a 
4-month-old boy with X-SCID, who presented invagina-
tion and also showed hemophagocytic lymphohistiocyto-
sis (HLH), carried a novel mutation in exon 5 of the IL2RG 
gene.

Case report

A boy, who is the fi rst child of unrelated parents, was ad-
mitted to pediatric emergency unit, because of fever and 
vomiting. From his medical history, it was learned that 
he had undergone operation of invagination 2 weeks ago. 
Routine immunizations including bacille Calmette-Guérin 
(BCG) had been performed until 3 months of age. Initial 
physical examination revealed severe ill appearance: fe-
ver (38.9 °C), pulse of 128/minute, and respiratory rate of 
42/minute. Height, weight, and head circumference were 
between 25–50th percentiles. Severe oral monaliasis and 
hepatosplenomegaly 3–4 cm below costal margins were 
observed, and no tonsils could be seen. Laboratory fi nd-
ings at the time of admission revealed a hemoglobin of 
11.5 g/ dl, leukocyte count of 9140/mm3 (80% neutrophil, 
12% [1100/mm3] lymphocytes), and platelet count of 
163,000/mm3. Chest X-ray revealed perihilar and peri-
bronchial infi ltrates and absence of a thymic shadow. 
Serum immunoglobulin profi le was as follows: IgG, 145 
mg/ dl (345–1236 mg/dl); IgM, 17 mg/dl (41–173 mg/ dl); 
and IgA, 6.5 mg/dl (14–159 mg/dl). Flow cytometric 
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analysis of lymphocyte subsets showed the following: 
CD3 T cells, 18/mm3 (2400–8100); CD4 T cells, 16/mm3 

(1400–5200); CD8 T cells, 0 (600–300); CD19 B cells, 
990 mm3 (300–1400); and CD16/CD56 NK cells, 10/mm3 

(200–1800). The clinical and laboratory fi ndings were con-
sistent with T−B+NK− SCID. Diagnosis of X-SCID was 
established by DNA analysis of the IL2RG gene; the novel 
mutation in exon 5 (c.595-1G>T) was detected. Intrave-
nous gammaglobulins (IVIG), broad-spectrum antibiotics, 
anti-tuberculosis, and prophylactic antifungal agents were 
started. In microbiologic evaluations, Candida albicans 
grew in the blood culture. Clinical improvement was seen 
in 2 weeks with this intensive treatment. Shortly thereafter, 
the patient was transferred to the pediatric intensive care 
unit with fever, cough, dyspnea, low saturation, jaundice, 
elevated transaminases, and a much more enlarged liver 
and spleen in third week of hospitalization. Blood count 
and biochemistry tests revealed pancytopenia, elevated 
liver enzymes and bilirubin, high triglycerides and ferri-
tin, low fi brinogen, and abnormal coagulation (Table 1). 
A bone marrow aspiration showed lack of lymphocytes 
and no morphological evidence of malignancy and hemo-
phagocytic histiocytes (Fig. 1). Thus, the clinical, labora-
tory, and histopathological criteria of HLH was fulfi lled. 
Polymerase chain reaction (PCR) examination of blood for 
human immunodefi ency virus (HIV), Epstein–Barr virus 
(EBV), cytomegalovirus (CMV), herpes simplex viruses 
1 and 2 (HSV I and II), human herpes viruses 6, 7, and 
8 (HHV 6, 7, and 8), enteroviruses, varicella zoster virus 
(VZV), respiratory syncytial virus (RSV), hepatitis B vi-
rus, and adenovirus were negative. Pseudomonas aerogi-
nosa was cultured in the aspirated tracheal fl uid. Hema-
topoietic stem cell transplantation (HSCT) was planned; 
however, the patient died before transplantation at the age 
of 4 months.

Discussion

We here report a novel mutation of the IL2RG gene in a pa-
tient, who presented invagination and also showed HLH, 
with X-SCID. A diagnosis of SCID should be suspected 
in patients with persistent infection and absolute lym-
phopenia in early infancy, as occurred in our patient. The 
X-SCID patient in the present study had a classical, se-
vere phenotype, and laboratory data showed low numbers 
of T cells, relatively well-preserved B cells, and reduced 
NK cell numbers. X-SCID is a disease that is characterized 
by severe lymphopenia and recurring persistent infections 
in the fi rst months of life, as in presented patient. Affect-
ed infants lack T cells and NK cells and show hypogam-
maglobulinemia despite normal B-cell counts. Without 
HSCT, the disease is usually fatal within the fi rst year of 
life, as in the presented patient [6].

Invagination (intussusception) is the most common 
cause of intestinal obstruction in infants, with 80% of 
cases occurring before 2 years of age [7]. Although the 
pathogenic mechanism of intussusception without lead-
ing points has not yet been clarifi ed, its major cause is 
suggested to be swelling and lymph node hyperplasia of 
Peyer’s patch in the ileum secondary to infection [8]. Viral 
infections play a pivotal role in the etiology of invagina-
tion [9]. Invagination was seen after prolonged diarrhea in 
presented patient and any etiologic agent, such as adeno-
virus and rotavirus, was not detected.

HLH is clinically defi ned as a combination of fever, 
liver dysfunction, coagulation abnormalities, pancytope-
nia, progressive macrophage proliferation throughout the 
reticuloendothelial system, and cytokine over-production 
and may be primary or secondary to infectious, autoim-
mune, and tumoral diseases. Characteristic histopathologi-
cal fi ndings include diffuse infi ltration of the bone mar-
row, spleen, or lymph nodes by activated histiocytes that 
phagocytose various blood cells, as in our patient [10]. 

Fig. 1. Light microscopy showing hemophagocytosis in bone 
marrow (erythrocyte and platelets were phagocyted by histio-
cyte) (Wright–Giemsa stain, ×100)

Table 1. Laboratory findings of patient at the HLH time

Patient Reference values

White blood cell (/mm3) 6640 4800–10,800
Hemoglobin (g/dl) 8.8 12–18
Lymphocytes (/mm3) 780 1300–2900
Neutrophil (/mm3) 5490 2200–2800
Platelet count (/mm3) 103,000 150,000–400,000
AST (U/L) 1324 0–40
ALT (U/L) 394 0–55
Total bilirubin (mg/dl) 7.6 0.2–1.2
Conjugated bilirubin (mg/dl) 5.4 0–0.5
Fasting triglycerides (mg/dl) 524 35–150
aPTT (s) 62 25–35
PT (s) 21 10–15
Fibrinogen (mg/l) 110 180–350
Ferritin (ng/ml) 9973 18.5–306.5

aPTT: activated partial thromboplastin time, s: second, PT: pro-
thrombin time
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The genetic defect in lymphocyte cytotoxicity predisposes 
patients to HLH. Immunodefi ciency syndromes such as 
Griscelli syndrome 2, Chediak–Higashi syndrome, and 
Hermansky–Pudlak syndrome 2, associated with albinism, 
affect the transport, processing, and function of cytotoxic 
granules in NK cells and cytotoxic T lymphocytes. These 
diseases lead to defective killing of target cells and a fail-
ure to contract the immune response [11]. There were no 
manifestations compatible with Chediak–Higashi syn-
drome, Griscelli syndrome 2, or X-linked lymphoprolif-
erative syndrome which another immune defi ciency can 
predispose HLH which is associated with HLH in the pre-
sented patient. Grunebaum et al. [12] reported HLH asso-
ciated with X-SCID fi rst time in medical literature.

To our knowledge, the reported patient is the fi rst re-
ported case with X-SCID which presented with invagina-
tion and also showed HLH. This case demonstrated that 
detailed immunological evaluation is required in patients 
presenting with intussusception and HLH.
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