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ABSTRACT

Severe combined immune deficits (SCID) are a group of rare yet the 
severest forms of primitive immune deficits. Reticular dysgenesis (RD) 
is a rare form of SCID characterized by lack of circulating T lymphocytes, 
severe congenital neutropenia, and sensorineural deafness. Mutations of 
the gene coding for adenylate kinase2 (AK2) have been identified as the 
molecular basis, and treatment consists in bone marrow transplantation. 
In this article, we report a case of reticular dysgenesis, a very rare 
condition in Morocco, and a review of the literature.

KEYWORDS: Adenylate kinase2; Reticular dysgenesis; Severe combined 
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INTRODUCTION

Severe combined immune deficits (SCID) are a group of rare yet the 
severest forms of primitive immune deficits. They are hereditary 
anomalies characterized by a blocked differentiation of the T lymphoid 
lineage as well as defects of other hematopoietic lineages [1-3]. 
Discovered for over half a century now, reticular dysgenesis (RD) is a 
rare form of SCID characterized by lack of circulating T lymphocytes, 
severe congenital neutropenia, and sensorineural deafness. Mutations of 
the gene coding for adenylate kinase 2 (AK2) have been identified as the 
molecular basis, and treatment consists in bone marrow transplantation 
[4-9]. In this article, we reported a rarely described case in Morocco. 
Describe more about the disease, symptoms, and also describe AK2 gene 
responsible for this condition.

CASE REPORT

A 3-month-old infant born to first-degree consanguineous relatives 
was hospitalized for unprobed acute fever with a history of ecthyma 
gangrenosum and an episode of urinary infection without urinary tract 
malformation. The physical examination of the patient revealed a fever 
of 39.3°C, satisfactory staturo-ponderal development, with normal 
hemodynamic and respiratory functions, a urine test strip positive for 
nitrite, and oro-pharyngeal candidosis. There was evidence of auditory 
impairment. The otoacoustic emission was negative on both sides and 
the ophthalmological examination showed no peculiarities. 
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CLINICAL AND BIOLOGICAL SUMMARY OF THE CASE

Clinical Biological

Age: 3 months

Blood count: leukopenia (1460 cells / mm3), neutropenia 
(290 cells / mm3), lymphopenia (460 cells / mm3), Anemia 
(hemoglobin: 8.8 g/dl), MCV: 75, MCHC: 25, platelets count 

(154,000 cells / mm3).

first-degree consanguineous relatives CRP: 11 mg/l

History: inguinal ecthyma gangrenosum (Figure 1) and 
an episode of urinary infection

blood urea: 0.22 g/l and serum creatinine: 2.4 mg/l

Acute fever: 39,3°C
Urine test strip positive for nitrite

Blood culture: sterile,  E. coli urinary infection on urine 
culture

Satisfactory staturo-ponderal development HIV serology: negative

Oro-pharyngeal candidosis

Immunophenotyping of lymphocyte subpopulations: CD3 T: 
188 / mm3, CD4 T: 10 / mm3, CD8 T: 10 / mm3 B CD19: 0 / 

mm3, NK CD16 / CD56: 22 / mm3.

Ophthalmological examination: no peculiarities
Total immunoglobulins G: 0.852 g/l

Ig M: 0.178 g/l
Ig E and Ig A: No reagents.

Otoacousticemission: negative
CMV serology (IgM and IgG): positive

CMV viral load: 12146 copies/ml.

Figure 1: Inguinal Ecthyma gangrenosum.

Renal ultrasound revealed no abnormalities and the chest X-ray revealed no thymic shadow (Figure 2).
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The treatment included: cefotaxim 100mg/kg/day for the 
urinary infection, gancyclovir 5mg/kg/day for the systemic 
CMV infection, IV immunoglobulin 0,8g/kg/day every three 
weeks, while awaiting bone marrow transplant. 

The progression was marked by death at home of the infant 
after the infectious episode duly treated successfully.

DISCUSSION

Severe Combined Immune Deficiency (SCID) is a group of 
rare primary immundeficiencies (PID) of the severest forms. 
Variable deficits in T, B, NK and other hematopoietic lineages 
are observed [1-3].

Primary immunodeficiencies are rare diseases: 1 in 500 to 
1 in 500 000 in the general population (with considerable 
variations from one country to another) [10]. Hence the 
need for studies across different countries to improve our 
knowledge of PID, and to establish harmonized guidelines 
for better diagnostic and therapeutic management.

Reticular dysgenesis (RD) is perhaps the most severe type 
of SCID but extremely rare, comprising only 1–3% of SCID 
cases [11,12].

With a proportion of less than 2%, RD is a very rare form of 
SCID and since its first description in 20 patients, it has been 
reported in small series or in individual reports [12].

In view of the above we concluded on a urinary tract 
infection (acute pyelonephritis) on severe combined 
immunodeficiency (SCID) complicated by systemic CME 

infection. Genetic consultation aimed at finding mutations in 
the gene coding adenylate kinase 2 was requested but not 
done for lack of necessary equipment.

Figure 2: Chest X-ray: absence of thymic shadow.

Figure 3: Classification of SCID [3].
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In addition to the classic combination of SCID T-B-NK- and 
agranulocytosis, patients with RD have severe sensorineural 
hearing loss [13-15], as seen in our case. 

Manfred H. et al found in a transnational study that male and 
female children were affected by RD, and consanguinity was 
found in several families [8]. This was similar to our case.

Our patient had a history of Pseudomonas aeroginosa ecthyma 
gangrenosum. Pseudomonas aeroginosa is a ubiquitous 
gram-negative bacillus characterized by its greenish color 
and “grape-like” odor, and is the cause of potentially severe 
dermatoses such as ecthyma gangrenosum that indicates 
immunodepression or reveals sepsis, especially in children 
[16-18]. Also, Manfred H. et al. in their study found infectious 
agents including Pseudomonas aeroginosa isolated from 
blood cultures in 9 out of 19 patients with signs of sepsis 
[19].

Cosar H, et al. in a RD case study in a pre-term newborn 
found lymphopenia and neutropenia in the routine checkup 
[20]. The same finding was made by both Weinberg AG, et al. 
[21] and also in our study.

In 2009, mutations in the gene coding adenylate kinase2 
(AK2) were identified as the molecular basis of the disease 
by two independent groups [14,15]. Reticular dysgenesis 
is caused by mutation in the encoding adenylate kinase2 
(AK2), a mitochondrial protein important for regulating 
intracellular levels of adenosine diphosphate and 

maintaining mitochondrial membrane potential. A similar 
function is also mediated by the cytoplasmic enzyme AK1. 
While most tissues express both AK1 and AK2 enzymes, 
neutrophils, T lymphocytes and cells of striavascularis in 
the inner ear uniquely express AK2, thus explaining the RD 
phenotype [14,15].

AK2 is critical to the control of energy metabolism. It 
regulates intracellular ATP levels by catalyzing the reaction 
ATP + AMP  2ADP contributes to ~60% of the ADP flux 
in the mitochondrial matrix [15]. Since AK2, is the only 
adenylate kinase expressed in the bone marrow; its absence 
is expected to severely disrupt mitochondrial function and 
oxidative phosphorylation leading to a profound block in 
lymphoid and myeloid cell differentiation [22-24]. 

Different AKs set the adenine nucleotide ratio in different 
intracellular compartments. In particular, AK2 is expressed 
in the mitochondrial intermembrane space where it 
regulates the concentration of mono- and diphosphorylated 
adenine nucleotides [25,26].

Thus Manfred H, et al [19] reported 22 different mutations 
of AK2 during their study of 30 patients from 27 different 
families. In two of the patients, no sample was available for 
retrospective genetic analysis. With respect to our case, this 
analysis was not carried out for lack of necessary equipment 
(Figure 4). 

Figure 4: Localization and function of human adenylate kinase 2.

In addition to the poor profile of T cells, the bone marrow 
normally produces erythrocytes and platelets. However, 
the patient may develop secondary anemia as a result of 
infectious processes. [27,28]. This was the case of our patient 
who later developed anemia with a normal platelet count.

Unlike children with other syndromes who have congenital 

neutropenia, those with RD fail to respond to granulocyte 
colony-stimulating factor, resulting in early death from 
infection unless they undergo successful transplantation [4-9]. 

Haematopoietic stem cell transplantation is currently the 
only option to correct the immunological and haematological 
phenotype of RD [4-9, 14,19].
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CONCLUSION

Knowledge of reticular dysgenesis is invaluable in that the 
survival of patients directly depends on the speed with 
which diagnosis is made and treatment started.

CONFLICT OF INTEREST

None.

CONSENT FOR PUBLICATION

A written informed consent was obtained from all patients 
when they were enrolled.
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