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Abstract
Background: Congenital cardiac anomalies are considered the most frequent non-hematologic manifestation 
of Glucose-6-phosphatase 3 (G6PC3) deficiency. 
Methods: We report a case of G6PC3-deficiency with a novel homozygous frameshift variant (c.911dupC; 
p.Gln305SerfsTer82), who developed intermittent neutropenia and was diagnosed long after a repair cardiac 
surgery for patent ductus arteriosus (PDA). To further investigate the importance of immunologic workups 
in patients with congenital cardiac defects, we provide a literature review on the observed cardiac findings 
in patients with SCN4. 
Results: Overall, 78.3% of reported patients had cardiac defects, with more than half of the patients (56%) 
presenting with ASD. More than half of the patients with ASD required surgical repair, which implies the 
severity of symptoms. 
Conclusion: These findings highlight the importance of performing immunologic work-ups in children 
initially manifesting congenital heart defects. A simple differential cell-blood-count test may prevent future 
life-threatening disseminated infections, especially in countries with high rates of consanguinity and, 
subsequently, higher prevalence of primary immunodeficiencies. 
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Introduction
Glucose-6-phosphatase 3 (G6PC3) deficiency 

or severe congenital neutropenia type 4 (SCN4), 
OMIM: 612541, is an allelic heterogeneous inher-
ited immune deficiency causing impaired activity 
of G6PC3 (1, 2). Mutations in the G6PC3 gene 
cause impaired myeloid differentiation, resulting 

in neutropenia with defective respiratory burst, 
chemotaxis, and ROS production (1, 3). Patients 
usually present with recurrent bacterial infec-
tions at early ages. In contrast to other genetic 
SCN variants, patients with SCN4 are unlikely to 
develop leukemic or myelodysplastic features (4, 
5). This group of SCNs may develop intermittent 
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thrombocytopenia and lymphopenia in addition 
to the expected neutropenia (6). Patients usually 
harbor syndromic features, including congenital 
heart defects, urogenital anomalies, superficial 
venous angiectasia, and deafness (1); however, 
some patients may not develop any of the syn-
dromic features (7). The most frequent non-he-
matologic manifestation of patients with G6PC3 
deficiency is congenital cardiac anomaly esp. atri-
al septal defect (ASD)(3). Most cardiac defects 
are severe enough to undergo surgical repair (8). 
Thus far, no phenotype-genotype association is 
reported in patients with SCN4 except for a hypo-
thetical relationship between the non-syndromic 
features and c.130 C>T variant (9). Nevertheless, 
cardiac defects have not been reported to be more 
prevalent in certain mutations (3, 5).   

Given the single locus affected in SCN4, the 
variety in phenotypic features is not seemingly at-
tributed to a multifactorial or mutagenic setting. 
Therefore, addressing the role of the defective en-
zyme in cardiac system development is pivotal for 
targeting the disease properly. However, data on 
the association between G6PC3 and cardiac sys-
tem development is sparse. 

Herein, we report a case of a 2-year-old fe-
male patient from a consanguineous background 
diagnosed with SCN4, who harbored a novel 
frameshift mutation in the 6th exon. She devel-
oped intermittent neutropenia and the diagno-
sis of SCN was made long after a repair cardiac 
surgery for patent ductus arteriosus (PDA). She 
also had ASD secundum and partial anomalous 
pulmonary vein connection (PAPVC).  To further 
investigate the importance of immunologic work-
ups for patients with congenital cardiac defects, 
we provided a literature review on the observed 
cardiac findings in patients with SCN4. 

Case Presentation
A 25-month-old girl was admitted due to hy-

potonia, recurrent transient apnea, and cyanosis 
shortly after breastfeeding. On chest radiography, 
cardiomegaly and prominent pulmonary vascu-
lature were noted. Echocardiography was per-
formed, revealing a large PDA and a large ASD 
secundum with bidirectional shunt along with 
severe pulmonary hypertension (PH) and mod-
erate pulmonary insufficiency (PI). Due to symp-
tomatic ASD, she underwent a PDA closure sur-

gery. Surgeons reported a large PDA resembling 
the aortic arch, which was repaired through triple 
ligation and transfixion. Post-op echocardiog-
raphy showed a tiny residual PDA. During this 
admission, she initially had pancytopenia, which 
resolved shortly after (Table 1).

Two months later, she was referred to our cen-
ter with fever, respiratory distress, poor feeding, 
and hypotonia. Control echocardiography re-
vealed large ASD with mild PH, right ventricu-
lar hypertrophy (RVH), right atrial enlargement 
(RAE), dilated main pulmonary artery (MPA), 
and no residual PDA. Gastroesophageal reflux 
was detected in barium swallow. The obtained 
EEG was normal. The patient was treated with 
IV antibiotic therapy, and the fever was resolved. 
Thus, symptoms were assigned to the ongoing 
cardiac defect with pulmonary hypertension, 
and she was discharged on Sildenafil and Lasix. 
A month later, she was readmitted due to aggra-
vating respiratory distress, cough, recurrent vom-
iting, and severe failure to thrive (FTT). Chest ra-
diography showed cardiomegaly with prominent 
pulmonary trunk and pulmonary vasculature. 
TORCH serologies were positive for CMV IgG 
and IgM, and a positive blood culture for Pseu-
domonas aeruginosa was detected. Sweat test re-
sults were negative for Cystic fibrosis. In order to 
relieve her symptoms, a percutaneous endoscopic 
gastrostomy (PEG) was placed for nutritional aid. 
For the first time, an immunology consult was 
done due to leukopenia, and a complete prima-
ry immunodeficiency workup plus bone marrow 
aspiration was requested. Unfortunately, the pa-
tient was discharged with her parents’ personal 
consent. Three months later, she was readmitted 
with similar symptoms. A cardiac catheterization 
was performed to evaluate PH. Due to her young 
age, it was preferred that the patient be followed 
up on Sildenafil. An immunological consult sug-
gested the diagnosis of congenital neutropenia, 
and subcutaneous G-CSF injections three times 
weekly were started. She was under regular fol-
low-up and symptom-free for the next two years. 

Once again she was admitted due to productive 
cough and respiratory distress and the impression 
of atypical pneumonia. This time, her symptoms 
subsided with Azithromycin. A year later, at the 
age of 4 years, she developed severe headaches 
with confusion. A Brain CT scan revealed an ab-
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scess in the right frontal lobe with a midline shift. 
The abscess was drained surgically and confirmed 
to be due to Aspergillosis (aspergillus fumigatus). 
She had no complications with combined antibi-
otic and antifungal treatment. Ten months later, 
she developed a fever and productive cough and 
was treated with IV Ceftriaxone due to the im-
pression of bacterial pneumonia. Control brain 
CT scan revealed focal encephalomalacia changes 
and a hole defect in frontal lobe. No evidence of 
a midline shift and hemorrhage were observed. 
This time, in echocardiography, besides the large 
2 cm ASD causing a single atrium, anomalous 
pulmonary veins draining to SVC were evident. 
Regarding the PAPVC and her proper age for 
the operation, she underwent repair surgery two 
months later. During this surgery, ASD and PA-
PVC were repaired with the Warden Technique 
with total thymectomy. She was symptom-free 
for the next 12 months on G-CSF therapy. Whole 
exome sequencing revealed a homozygous frame-
shift variant in the G6PC3 gene, c.911dupC, lead-
ing to p.Gln305 SerfsTer82.

Discussion
Aside from the novel mutation identified in 

this patient, the intermittent neutropenia and the 
severe cardiac defects leading to the late diagno-
sis of G6PC3 deficiency were noteworthy findings 
in this patient. Severe cardiac defects in patients 
with G6PC3 deficiency can mask the immunode-
ficiency and delay rapid diagnosis. Although the 
proper treatment for cardiac defects is distinct 
from the resolution of immunodeficiency, severe 
congenital heart defects highlight the importance 
of immune status evaluation or at least neutrophil 
functional tests in children. To further address 
the association between congenital defects and 
neutropenia, we have reviewed the previous re-
ports of patients with G6PC3 deficiency. 

Studies reported the most common cardi-
ac defects to be ASD, PDA, followed by prima-

Table 1. Cell blood counts of the patient in frequent admissions

ry pulmonary hypertension (PPH) and valvular 
anomalies (8, 9). Banka et al. reviewed the clinical 
presentations of 57 patients with G6PC3 deficien-
cy reported up to June 2013 (3). 

We have conducted a literature review of pa-
tients reported since 2013. In this brief review il-
lustrated in Table 2, a total number of 39 patients 
were included, out of whom seven patients had 
normal cardiac examinations. We found the most 
frequent cardiac presentations to be ASD (15/39), 
followed by aortic insufficiency (AI), PDA, pat-
ent foramen ovale (PFO), TR, and PH. Overall, 
78.3% of reported patients up until now had car-
diac defects, with more than half of the patients 
(56%) presenting with ASD. More than half of the 
patients with ASD required surgical repair, which 
implies the severity of symptoms. The reported 
congenital defects and genomic variants are rep-
resented in Table 3. There was no association be-
tween gender and cardiac defect presentation in 
patients with SCN4, with 80% of reported male 
patients and 76.9% of female patients presenting 
with cardiac defects. According to this literature 
review, the diagnosis of SCN4 has been made 
above 10 years of age in 41.5% of patients, further 
implying the severity of non-immunologic pre-
sentations compared to the immunodeficiency. 
Furthermore, there was no association between 
reported mutations and the presence of cardiac 
defects (Table 3).

Conclusion
Non-hematologic features in G6PC3 deficien-

cy, such as developmental cardiac anomalies, are 
common. It is important that all subspecialties, 
from pediatric cardiology to pediatric nephrolo-
gy, are involved early in the care of affected chil-
dren. Our case illustrates that delay in diagnosis 
and therapy is disadvantageous. National and in-
ternational patient registries are required to de-
sign evidence-based, multidisciplinary guidelines 
for the early detection of these disorders.



Shabani et al.: G6PC3 deficiency

298 Immunol Genet J, Vol. 8, No. 3, 2025, pp.295-302http://igj.tums.ac.ir

Table 2. Literature review of reported features in patients with SCN4. 



Shabani et al.: G6PC3 deficiency

299 Immunol Genet J, Vol. 8, No. 3, 2025, pp.295-302http://igj.tums.ac.ir



Shabani et al.: G6PC3 deficiency

300 Immunol Genet J, Vol. 8, No. 3, 2025, pp.295-302http://igj.tums.ac.ir



Shabani et al.: G6PC3 deficiency

301 Immunol Genet J, Vol. 8, No. 3, 2025, pp.295-302http://igj.tums.ac.ir

Table 3. Known cardiac defects associated with SCN4 and their concomitant mutations.
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