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Abstract: Pneumocysis jirovecii pneumonia (PJP) is a type of pneumonia originating from the fungus
Pneumocystis jiroveci and is a major cause of serious pneumonia in immunocompromised conditions.
PJP typically appears as bilateral diffuse pulmonary infiltrates. Granulomatous PJP is an uncommon
form of pneumocystis infection, occurring in only 3% to 5% of patients. Calcification is exceptional.
We present a 9-month-old boy affected by Severe Combined Immunodeficiency (SCID) that has been
diagnosed at the age of 7 months following a lung Pneumocystis jirovecii infection. He underwent
a routine total-body magnetic resonance imaging (MRI) prior to an allogeneic hematopoietic stem
cell transplantation (HSCT). The MRI showed significant alterations of the pulmonary parenchyma;
hence, a computer tomography of the lung was performed showing the presence of 11 calcified
granulomatous nodules. We report a unique case of calcified granulomatous PJP in a toddler affected
by SCID. Awareness of this rare yet possible presentation in patients with SCID is important given the
potential clinical implications when managing a patient undergoing HSCT and it further enhances
the importance of advanced radiologic imaging prior to HSCT.

Keywords: Severe Combined Immunodeficiency; pneumocystis jirovecii pneumonia; calcified granu-
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1. Introduction

Severe Combined Immunodeficiency (SCID) is a clinical and immunological syndrome
that arises from a variety of genetic defects that lead to an absence of lymphocyte devel-
opment and function, the diagnosis of which constitutes a pediatric emergency. Affected
children have extreme susceptibility to infections, which are almost always fatal in the first
year of life without treatment [1].

One of the common infections these patients suffer is caused by Pneumocystis jirovecii
(PJ), which typically causes pneumonia. Pneumocystis jirovecii pneumonia (PJP) is a type of
pneumonia originating from the fungus PJ, which is specific to humans [2]. PJP antibodies
can be serologically present in the absence of symptoms in healthy individuals suggesting
that PJ is an opportunistic pathogen of ubiquitous distribution and low pathogenicity.
Immunocompetent individuals with asymptomatic colonization have the potential to
transmit the fungus to others including immunocompromised individuals [3].

PJP typically appears as bilateral diffuse pulmonary infiltrates. Granulomatous PJP is
an uncommon form of pneumocystis infection, occurring in only 3% to 5% of patients.

We report the case of a toddler affected by Severe Combined Immunodeficiency
who presented a peculiar PJP characterized by 11 pulmonary calcified lesions that were
identified at routine imaging performed prior to an allogeneic hematopoietic stem cell
transplantation (HSCT).
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2. Case Report

A 7-month-old boy was diagnosed with SCID following a PJP. His parents were not
consanguineous and he had no relatives with a medical history compatible with congenital
immunodeficiency. He had also failed to thrive in the past two months. SCID was diagnosed
by the genetic analysis of the IL2RG that showed that the patient was heterozygous for the
c.[74linsG] mutation that has not been reported in literature yet.

The child was admitted to the Burlo Garofolo children’s hospital for food refusal,
restlessness, and worsening tachypnea without a cough. On physical examination, the
infant exhibited a respiratory rate of 52 breaths/min with oxygen saturation of 86% on room
air. The saturation improved to 94% upon receiving 4 L of oxygen via a face mask. His heart
rate was 154 beats/min with poor peripheral perfusion. Pulmonary auscultation revealed
crepitations with diminished breath sounds over both lung fields. The chest radiograph
exhibited patchy and solid infiltrates spread over both lungs. Since no thymus shadow was
observable in the thorax radiography, congenital immunodeficiency was suspected. The
child started the therapy with broad-spectrum antibiotics and acyclovir. He also underwent
non-invasive ventilation, using high-flow oxygen therapy with an AIRVO device because
of increasing oxygen requirement.

After a few hours of hospitalization, the patient’s worsening respiratory distress re-
quired intubation with mechanical ventilation. He was transferred to the pediatric intensive
care unit (PICU) for further management. A computed tomography (CT) scan, performed
immediately after the move, showed numerous perihilar and peripheral parenchymal
lung lesions. Diagnosis of PJP was documented with polymerase chain reaction analysis
that revealed Pneumocystis DNA from the broncho-alveolar lavage (BAL) fluid. Other
bacterial, viral, and fungal causes have been excluded by culture and direct polymerase
chain reaction (PCR) on both peripheral blood and BAL fluid. The boy was treated with
sulphamethoxazole trimethoprim at a dose of 20 mg/kg/day of trimethoprim iv. The
patient was extubated on the 21st day after PICU admission and continued intravenous
sulphamethoxazole trimethoprim treatment for 31 days with a resolution of symptoms.
He has since then been on antifungal, antiviral, and anti-pneumocystis prophylaxis, doing
fairly well apart from occasional episodes of tachypnoea not ascribable to infectious or
metabolic causes. Furthermore, he presented impaired renal function with serum creatinine
>0.60 mg/dL (normal range for his age 0.18-0.35 mg/dL).

At age 9 months, prior to HSCT, he underwent a routine total-body magnetic reso-
nance imaging (MRI). The examination was performed using an open bore 1,5T machine,
Philips Ingenia. The sequences used for whole-body MRI are coronal T1 and T2 weighted
and axial diffusion. A T2 HD axial sequence performed to study lungs showed significant
alterations of the pulmonary parenchyma characterized by pulmonary consolidations and
two cystic, thin-wall lesions. A CT (Philips Brilliance 40CT scan) of the lung was performed
subsequently, showing the presence of 11 calcified granulomatous nodules. The calcifica-
tions were distributed perihilar and peripheral, both where previously consolidations were
present, particularly the larger ones. (Figures 1 and 2).
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Figure 1. (a) MRI showing the presence of an unclear pulmonary lesion (indicated with the arrow);
(b) CT scan distinctly showing a pulmonary calcification (indicated with the arrow) which was not
clearly seen on MRI.

Figure 2. CT scan showing multiple parenchymal calcifications (indicated with arrows).

The boy underwent an allogeneic HSCT with a matched unrelated donor. The trans-
plant was successful and the post-transplant period was complicated only by chronic
proximal tubular acidosis. The possible genetic causes of proximal renal tubular acidosis
(pRTA) were ruled out because no molecular genetic evidence of pRTA by directly sequenc-
ing the SLC4A4 gene was found. The most likely hypothesis is that the tubular acidosis was
due to sulphamethoxazole trimethoprim treatment. The acidosis ameliorated significantly
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following the reduction of the drug schedule from daily therapeutic dosage to three times
weekly prophylaxis and, after that, to one weekly prophylaxis.

3. Discussion

To the best of our knowledge, although PJP is a typical manifestation of SCID, granu-
lomatous PJP with calcification has never been described in association with this condition.
Cases have most commonly been described in human immunodeficiency virus (HIV)-
infected patients with CD4+ counts <200 cells/mm?, although the disease has also been
described in adults with acquired immunodeficiency such as cancer. Calcification is excep-
tional [4].

We hypothesized the reasons our patient developed such a peculiar presentation of
the disease. After specifically asking the parents, we found out that the boy was receiving
supplementation with Vitamin D (400 Ul/die) throughout his first months of life and at
the moment of infection presented Vitamin D levels of 74.3 mmol/L which is higher than
average in healthy peers [5]. On the other hand, it is very curious that our patient also
presented chronic proximal tubular acidosis since several studies have underlined the
possible connection between vitamin D levels and vascular calcification of chronic kidney
disease [6], and granulomatous PJP has been described in kidney transplant recipients
with high Vitamin D levels [7]. Vitamin D supplementation is considered a treatment-
related factor contributing to the formation of overt vascular calcification in chronic kidney
disease. It is therefore possible that the combination of underlying kidney disease and
Vitamin D supplementation in the peculiar setting of PJP brought on the formation of rare
calcified lesions.

X-linked Severe Combined Immunodeficiency (X-SCID) accounts for approximately
half of all SCID cases and has an estimated incidence of 1:100,000 male births [8]. It is
caused by mutations in the interleukin (IL)-2 receptor gamma chain (IL2RG) gene and
presents with absent or profoundly diminished peripheral T and NK cells and functionally
defective B cells [9,10]. IL2RG is expressed by virtually all hematopoietic cells and is shared
by the receptors for IL-2, 4,7, 9, 15 and 21. The lack of normal IL-4, IL-7, IL-15 and 1L-21
signaling explains the classical T~ B*NK™ phenotype in X-SCID. IL-7 and IL-15 are required
for T and NK cell development, respectively, and disturbed IL-4 and IL-21 signaling causes
intrinsic B cell defect [11]. Patients are highly susceptible to bacterial and viral infections
showing various symptoms like chronic diarrhea, skin rashes, and the failure to thrive.
Additionally, B-cell dysfunction and hypogammaglobulinemia are commonly found [12].
The fact that our patient has an undescribed mutation of the IL2ZRG gene could relate to the
unique clinical presentation of PJP.

4. Conclusions

BMT is often complicated by fungal infections, some of which may present as pul-
monary granulomas or calcifications. It is, therefore, very important to be aware of any
lesions caused by prior infections in these patients, to avoid dangerous misdiagnosis. This
further enhances the importance of our observation, since no descriptions of calcified
granulomas caused by PJ in patients with SCID have been reported in the literature.

We report a unique case of calcified granulomatous PJP in a toddler affected by SCID.
Awareness of this rare yet possible presentation in patients with SCID is important given
the potential clinical implications when managing a patient undergoing BMT and further
enhances the importance of advanced radiologic imaging prior to BMT. MRI is a valid tool
for the identification and follow-up of pulmonary lesions.
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